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Natural Selection: the Causation of Variations, 
Archdall Reid, 318 


Linnean Society, 118, 166; 


Die &. 


XXX 


ludex 


Vatwe, 
Decemtber 14 1005 


Nature and Man, Romanes Lecture at Oxford, Prof. E. 
Ray Lankester, F.R.S., 154 
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Marriner, 303; Causes of Accidents to Submarine Boats, 
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Results, the, 265 
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Nova Aquile No. 2, Prof. Max Wolf, 494, 611; Dr. P. 
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Royal University Observatory of Vienna, 358; the Cape 
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Eclipse Expedition, Dr. William J. S. Lockyer, 508; 
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Faint Stars at the Lowell Observatery, Mr. Lampland, 
592; Mr. Lowell, 592 
Occlo [475], an fnteresting Asteroid, R. H. Frost, 330 


Oceanography : Exploration cf the Indian Ocean, A. sedg- 
wick, F.R.S., 341; the Perey ‘Sfaden Expedition in 
H.af.s. Scalark, the Chagos Archipelago, J. Stanley 
Gardiner, 571 

Ocllo (475), the Minor Planet, R. H. Frost, 388 

Oeschinensee im Berner Oberland, der, Max Crofl, 197 

Okada (T.), Pufse-rate and Atmcspheric Pressure, 253 

Oldham (C.}, Habits cf British Bats, 132 

Oldham (R. f).), the Rate cf Transmission cf the 
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Olive, ** Brusca’ a Disease cf the, Prof. Cuboni, 275 

Omission of Titles of Adéresses on Scientific Subjects, the, 
Prof. John C. Branner, 534; .\. P. Trotter, 581 

Omeri (Prof.), Relation between Variation of Barometric 
Pressure and Sea Level cn the Ceast of Japan, 228 


! Y Ophiuchi, Periods of the Variabfe Stars 5 Sagitta and, 


M. Luizet, 330 


Ophiuchus, a Probable Nova in, Mr. Fleming, 158; Miss 
Cannon, 158; Prof. Pickering, 158 
Ophthalmology : the Treatment of Diseases of thr Eve, 


Dr. Victor Hanke, 292 

Oppert (Prof. Jules), Death of, 421; Obituary Notice of, 
432 

Optics: Light Emitted by Crystals of Arsenious Anhydride, 
D. Gernez, 23; Variations of Lustre given by a Crookes's 
Tube, S. Turchini, 23; Triboluminescence of Arsenious 
Acid, M. Guinchant, 47; Triboluminescence of Potassium 
Sulphate, D. Gernez, 71; Action of Light and of Radium 
upon Glass, Sir Wilfiamy Crookes, F.R.5., 90; Optical 
Congress and Exhibition, fmaugural Address, Dr. R. 7. 
Glazebrook, F.R.S., 112; the Optical Convention, 137; 
New Method of Producing Celoured Plate Glass, H. 
Stansfield, 167; the Spinthariscope and Retinal Excita- 
bility, Prof. Francis Gotch, F.R.S., 174; Entoptoscope, 
a New Form of Ophthalmoscope, Pref. W. F. Barrett, 
F.R.S., 208;  Ettles-Curties Ophthalmometer and 
Ophthalmic Microscope, C. Baker, 208; Luminosity and 
Colour, Dr. F. W. Edridge-Green, 222; Magneto-optics 
of Sodium Vapour and the Rotatery Dispersion Formula, 
Prof. R. W. Wood, 286; the Fluorescence of Sodium 
Vapour, Prof. R. W. Wood, 286; Action of Radium 
Bromide on the Electromotive Phenomena of the Eyeball 
of the Frog, Prof. McKendrick and Dr. W. Cofquhoun, 
287; Diagnosis of the Eye by Means of Pinhole-vision, 
Prof. W. F. Barrett, F.R.S., 288; Luminescence 
Emitted by Certain Crystals under the Action of Radium 
and Rontgen Rays, A. Pochettino, 300; Fluorescence, 
C, Camichel, 336; the Limit of Visibility of Fluorescence, 
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Prof. W. Spring, 350; Influence of Light in Causing a 
Migration of Pigment in the Retina of Cephalopods, 
Prof. Hess, 354; Colours in Metal Glasses, in Metallic 
Films, and in Metallic Solutions, J. C. Maxwell Garnett, 
350; General Principles of Absorption Spectrophotometry, 
and a New Instrument, James R. Milne, 391; the 
Synthetic Factor in Tactual Space Perception, T. 1. 
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Haines, 464; Method for Study of a Luminous Pheno- | 
menon Varying in Intensity with the Time, A. Turpain, . 


450; Refractive Index of Gaseous Fluorine, C. Cuthbert- 
son and E. B. R. Prideaux, 480; an Introduction to the 
Study of Colour Phenomena, Joseph W. Lovibond, 003 

Orbit of Comet 19054, Miss Lamson, 66; Elliptical 
Elements for the, Prof. Banachiewiez, 207; A. Wedc- 
mayer, 207 

Orbit of y Corona Borealis, the, Mr. Doberck, 424 

Orbit of ¢ Tauri, the, Profs. Frost and Adams, 592 

Organic Chemistry, 2 Systematic Course of Practical, 
Lionel Guy Radcliffe and Frank Sturdy Sinnatt, 579 

Organisms, Contributions to the Study of the Behaviour 
of Lower, Prof. Herbert S. Jennings, 3 

Origin of Eoliths, on the, Marcellin Boule, 438, 635; Dr. 
Hugo Obermaier, 636 

Orion Nebula, Monochromatic Photographs of the, Prof. 
Hartmann, 230 

Orion Type, Stars with Spectra of the, Prof. Pickering, 
265 

Ornithology: Rivai Parents, Kennedy J. P. Orton, 
Guide to the Gallery of Birds in the British Museum, 


28; the Naumann Festival at C6then, Prof. Alfred 
Newton, F.R.S., 36; Young Diamond-birds and a 


Nestling Bronze-cuckoo, 40; Biologia Centrali-Americana, 


Aves, Osbert Salvin, F.R.S., and Frederick Ducane 
Godman, F.R.S., 49; Death and Obituary Notice of 
Lieut.-Colonel L. H. L. Irby, 62; Can Birds Smell? 


Prof. W. B. Benham, 64; the Habits of Rooks, 64; 
Osteology of the Eurylemida, W. DP. Pyeraft, 95; Early 
History of a Young Cuckoo, J. 11. Gurney, 132; the 
Fourth International Ornithological Congress, 177; 
British Bird Life, W. Percival Westell, 196; the Geese 
of Europe and Asia, Sergius Alpheraky, 266; Migration 
of Birds, Otto Herman, 326; Bird Life Glimpses, E. 
Selous, 367; Beitrag zur Kenntnis der Vogelwelt Islands, 
B. Hantzsch, 454; Protective Coloration of the Inside 
of the Mouth in Nestling Birds, W. Ruskin Butterfield, 
s%4; the Habit of Depositing Eggs in the Nests of Other 
Birds, 589; Field Book of Wild Birds and Their Music, 
F. Schuyler Mathews, 602; a Rare Game Bird, John 8. 
Sawbridge, 605; Sir Herbert Maxwell, Bart., F.R.S., 
630; Greenland and Iceland Falcons in Ireland, E. 
Williams, 608; Birds in the Field and Garden, 638 
Ortbestimmung, Handbuch der geographischen, fiir Geo- 


graphen und Forschungsreisende, Dr. Adolf Marcuse, 
481 

Orton (Kennedy J. P.), Rival Parents, 8 

Osborn (Prof. Henry Fairfield), History of a White 


Rhinoceros Skull, 127 

Osmond (F.), Mechanical Properties of Tron in Isolated 
Crystals, 392 

Osterhout (Dr. W. J. V.), Experiments with Plants, 364 

Ostwald (W.), Convyersitions on Chemistry, 364 

Otsuki (Prof.), View that Hydrogen Peroxide gives Rise 
to a Special Radiation Capable of Affecting a Photo- 
graphic Plate, 109 

Otto (Dr.), die physikalischen Eigenschaften der Seen, 316 

Otto (Rudolf), Naturalistische und Religiédse Weltansicht, 
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Ovulation, Researches on, A. Sedgwick, F.R.S., 176 
Owen (D.), the Comparison of Electric Fields by Means 
of an Oscillating Electric Needle, 286 
Oxford: Oxford University Observatory, 
tio; Nature and Man, 
Prof. E. Ray Lankester, F.R.S., 184; the Needs of our 
Oldest University, 231; the Oxford Atlas of the British 
Colonies, 293; the Cerebellum, its Relation to Spatial 
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Sir Victor Horsley F.R.S., 389 
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Pacific, Bathymetry, Deposits and Temperature of the 
South-western, Sir John Murray, K.C.B., F.R.S., 391 
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Palwobotany : the Investigation of Tossil Seeds, 108; Plant 
Remains, .\. C. Seward, 539 

Palzeontology: Death and Obituary Notice of E. T. 
Newton, F.R.S., 15; the New Diplodocus Skeleton, 82; 
the Internal Structure of Sigillaria elegans, R. Kidston, 
143; Relation of the Miocene of Maryland to that of 
Other Regions, and to the Recent Fauna, W. H. Dall, 
162; on the Dimorphism of the English Species of 
Nummulites, and the Size of the Megalosphere in Re- 
lation to that of the Microspheric and Megalospheric 
Tests in this Genus, J. J. Lister, F.R.S., 188; the Age 
and Affinities of Tritvlodon, Dr. R. Broom, 285; Re- 
storation of Iluge Miocene American Perissodactyle of 
Genus Megacerops, Prof. R. S. Lull, 348; Catalogus 
Mammalium, tam Viventium fossilium, E. L. Trouessart, 
427; on the Origin of Eoliths, Marcellin Boule, 438, 635: 
Dr. Hugo Obermaier, 636; Neue Fische und Reptilien 
aus der bohmischen Kreideformation, Prof. Dr. Anton 
Fritsch and Dr. Fr. Bayer, 454; Dinochoerus hollandi 
from the Loup-Fork Beds of Nebraska, O. A. Peterson, 
492; Value of Fossil Mollusca in Coal-measure Strati- 
graphy, John T. Stobbs, 519; the Vopography and 
Geology of the Fayum Province of Egypt, H. J. L. 
Beadnell, 535; Vertebrate Remains, Dr. A. 5. Wood- 
ward, 539 

Palewozoische Arachniden, Prof. Dr. Anton Fricscn, R. I. 
Pocock, 577 

Palisa (Dr.), Variation of a Newly Discovered Asteroid, 
494; the Variable Asteroid 1905 Q-V., 518 

Palmer (A. de Forest}, a New Thermojunction, 610 
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ties, 89 

Panama Canal, Problems of the, Brig.-General Henry L. 
Abbot, 394 

Panek (M.), Bacteriological Study of ‘' Barszcz,”’ 182 

Papillons, Influence de 1’Alimentation et de 1’Humidité 
sur la Variation des, Arnold Pictet, F. Merrifield, 632 

Parad, Memorias do Museu Goeldi (Museu Paraense) de 
Histoire Natural e Ethnographia, iv., Os Mosquitos no, 
Prof. Dr. Emilio Augusto Goeldi, 607 

Parasite of the House-Ay, a, M. D. Hill, 307; 
Sydney J. Hickson, F.R.S., 4290; R. 1. Pocock, b04 

Parents, Rival, Kennedy J. P. Orton, 8 

Paris Academy of Sciences, 23, 47, 71, 95, 119, 143, 167, 
Wie, Bile), Ayo, Boe, Se, Bi Gee, Ne Geel, wile, dig, 
480, 504, 525, 552, 576, 600, 624, 648; on the Origin of 
Eoliths, Marcellin Boule at the, 438 

Paris, the Observatory of, M. Lewy, 495 
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States, Preliminary Report, 403-4 

Parravano (N.), Metallic Stannates and Plumbates derived 
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Pass (A. C.), Death of, 607 

Pastureau (M.), Mode of Formation of Acetol by the Direct 
Oxidation of Acetone, 192 

Patent Law and the New Practice, the Inventor's Guide 
to, James Roberts, 53 

Pathology : Clinical and Pathological Observations on Acute 
Abdominal Diseases, E. M. Corner, 122 : 

Pavement, the Modern Asphalt, Clifford Richardson, 316 

Peake (A. H.), Determination of the Specific Heat of 
Superheated Steam by Throttling, &e., 116 ; 

Pearce (Ur. Francis), Eruptive Rocks of the Chain of 
Tilai-Kanjakowsky-Cérébriansky, Perm, 18 

Pearce (F.), Gladkaite, 192 

Pearson (Prof. Karl, F.R.S.), the Problem of the Random 
Walk 204, 342 

Peary's (Commander) Expedition to North Pole, 274 

Peckham (Elizabeth G.), Wasps, Social and Solitary, 395 

Peckham (George W.), Wasps, Social and Solitary, 395 

Peddie (Dr. W.), Magnetic Quality of a Boschovichian 
Assemblage of Molecular Magnets, 167 

Pelée, the Tower of, New Studies of the Great Volcano 
of Martinique, Prof. Angelo Hleilprin, rot 

Penard (Eugéne), les Sarcodinés des Grands Lacs, 218 

Pendred (V.), Efficiency of the Steam Jacket, 213 

Pennsylvania, University of, Transactions of the Depart- 
ment of Archwology, Free Museum of Science and rt, 
H. R. Hall, 08 

Periodicity of Aérolite Falls, W. H. S. Monck, 230 

Perkin (A. G.), Formula of Cyanomaclurin, 71 
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Perkin (F. Mollwo), Practical Methods of Electrochemistry, 
5; Duty-free \Icohol, 344 

Perkin (W. H., jun.), Preparation of Terpenes and Related 
Substances, 23; Replacement of Hydroxyl by Bromine, 
166 

Perkins (R. C. L.), Sugar-parasites, 
and their Enemies, 539 

Perman (E. P.), the Romance of the Nitrogen Atom, 176 

Perrine (Prof.), Jupiter’s Sixth and Seventh Satellites, 135 

Terrot (F. Louis), [expansion and Density of some Gases 
at High Temperatures, the Application to the Determin- 
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Perry (Prof. John, F.R.S.), Nature and Man, 199 

Perry (Prol.), Peaching of Elementary Mechanics, t4o 

Perry-Coste (F. I1.), Education in Belgium and Holland, 
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Persei, Magnitudes of Nova, and Nova Geminorum, Prof. 
Ale Niland) iro 

Perseids, Observations of, Robert Dole, 279 

Perseids, Observations of August, 640 

Peterson (Maude Gridley), How to Know Wild Fruits, a 
Guide to Plants when not in Flower by Means of Fruit 
and Leaf, 428 

Peterson (O. A.), Dinochoerus hollandi from the TLoup- 
Fork Beds of Nebraska, 492 

Petit (Prof. G.), Tuberculosis of Dogs, 582 

Petrie (Prof. Flinders), Results Obtained in Egypt by, 228 

Petronievics (Dr. Branislay), Principien der Metaphysik, 7 
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Pharmacology of Indaconitine and Bikhaconitine, Dr. J. 
Theodore Cash, F.R.S., and Prof. Wyndham R. 
Dunstan, F.R.S., 55: 

Pharmacy, Standardisation in, Presidential Address at 
British Pharmaceutical Conference, W. A. H. Naylor, 
33+ 

Pharmazie, Geschichte der, ]Jermann Schelenz, 27 

Philibert (Dr.), Acid-fast Bacilli, 582 

Philistinism, British Archaeology and, Worthington G. 


Smith, 294 

Phillips (Rev. T. E. R.), Eye-estimates of the Transits of 
Jupiter’s Spot, 518 

Philology: Weltic Researches, E. W. B. Nicholson, 145; 
the Literature of the Celts, its History and Romunce, 
Magnus Maclean, 145; Death of Prof. Jules Oppert, 421; 
Obituary Notice of, 432; Notes from Karpathos, Mr. 
Dawkins, 560; a Tibetan-English Dictionary with Sans- 
krit Synonyms, Sarat Chandra Das, Lieut.-Colonel L. .\. 
Waddell, Supp. to October 19, iii 

Philosophy: Naturalistische und Religidse Weltansicht, 
Rudolf Otto, 77; Neue Abhandlungen iber den mensch- 
lichen Verstand, G. W. vy. Leibniz, 396; Immanuel 
Kant’s Logik, G. B. Jasche, 300; Lazarus der 
Begriinder der Volkerpsychologie, Dr. Alfred Leicht, 
396; Death of Prince Serge Troubetzkoi, 607 
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240; Presence of Poison in the Eggs of Bees, 336 
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Photography: Recent Spectroheliograph Results, Dr. 
William J. S. Lockyer, 9; the Swingeam Camera Stand, 
W. Butler, 89; the Bruce Telescope Reference Photo- 
graphs, Prof. Pickering, 89; the Practical Photographer, 
No. 16, Pictorial Composition, No. 17, Animal Photo- 
graphy, 54; View that llydrogen Peroxide gives Rise 
to a Special Radiation Capable of affecting a Photo- 
graphic Plate, L. Gruetz, 109; Profs. Precht and Otsuki, 
109; Photographic Reality of the Martian Canals, Mr. 
Lowell, 135; Photographs of the Martian Canals, Mr. 
Lampland, 302; Mr. Lowell, 302; the Theory of Photo- 
graphic Processes, part ii., on the Chemical Dynamics 
of Development, including the Microscopy of the Image, 
S. E,. Sheppard and C. E. Kk. Mees, 141; the Camera 
in the Fields, F. C. Snell, 153; Photographs in Colour 
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Nebula, Prof. Ilartmann, 230; the Practical Photo- 
grapher’s Annual, 1905, 268; the Latent Image, Prof. 
J. Joly, F.R.S., Address to the Photographic Convention 
of the United Kingdom, 1903, 308; the Practical Photo- 
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Physical Improvement, National League lor, 235 
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Irving, 8; Properties of Rotating Bodies, E. W. Rown- 
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Bennett, 80; Researches on the Permeability of Fused 
Glass Vessels to Gases at High Temperatures, M. 
Berthelot, 88; Electrostatic Rigidity of Gases at High 
Pressures, Ch, Eug. Guye and H. Guye, 95; Experi- 
mental Researches on the Flow of Steam through 
Nozzles and Orifices, .\. Rateau, 101; the Dynamical 
Theory of Gases and of Radiation, Lord Rayleigh, O.M., 
F.R.S., 54; J. H. Jeans, int; Determination of the, 
Specific Heat of Superheated Steam by Throttling, &c., 
A. H. Peake, 116; Physical Society, 118, 142, 215, 280; 
a Simple Method of Determining the Radiation Con- 
stant, Dr. A. D. Denning, 118; a Bolometer for the 
Absolute Measurement of Radiation, Prof. H. L. 
Callendar, 118; Compressibility of Different Gases below 
Atmospheric Pressure, Adrien Jaquerod and Otto 
Scheuer, 119; Physical Experiments, N. R. Carmichael, 
126; the Calculation of the Coefficient of Re-combination 
of the Ions and the Size of the Ions, Prof. Thomson, 
142; Physical Properties of Sodium Vapour, P. V. Bevan, 
142; Leitfaden der Physik fiir die Oberen Klassen der 
Realanstalten, Dr. F. Bremer, Dr. Harold A. Wilson, 
170; Recueil d’Expériences élémentaires de Physique, 
Henri Abraham, 172; the Pressure of Radiation on a 
Clear Glass Vane, Prof. Gordon F. Hull, 198; T. H. 
Havelock, 269; the Elydrometer as a Seismometer, G. T. 
Bennett, 198; C. V. Burton, 269; the ** Bubbling ” 
Method and Vapour Pressures, the Earl of Berkeley and 
E, G. J. Hartley, 222; the Constant of Radiation as 
Calculated from Molecular Data, the Right Hlon. Lord 
Rayleigh, O.M., F.R.S., 243; Application of Statistical 
Mechanics to the General Dynamics of Matter and Ether, 
J. H. Jeans, 261; die Stellung Gassendis zu Deskartes, 
Dr. Hermann Schneider, 292; a Text-book of Physics, 
Heat, Prot. J) Hl Rovntin gaan oeondmbrolenle ie 
Thomson, 293; a Comparison between Two Theories of 
Radiation, J. H. Jeans, 293; Effect of Membranes in 
Liquid Chains, M. Chanoz, 312 ; Experimental Researches 
on the Effect of Membranes in Liquid Chains, M. 
Chanoz, 336; der Naturwissenschaftliche Unterricht bei 
uns im Auslande, Dr. Karl T. Fischer, 333; Wie sind die 


physikalischen  Schiileritbungen praktisch — gestalten? 
Oberlehrer Wahn, 333; on the Thermoelectric 
Junction as au Means of Determining the Lowest 


Temperatures, and on Liquid Hydrogen and Air Calori- 
meters, Sir James Dewar at Royal Society, 352; Re- 
searches on Explosives, Sir Andrew Noble, Bart., K.C.B., 
F.R.S., 358; State of Matter in the Neighbourhood of 
the Critical Point, Gabriel Bertrand and Jean Lecarme, 
360; Death of Dr. T. R. Thalén, 384; Obituary Notice 
of, 403; Interesting pplication of the Mathematical 
Theory of Elasticity, Prof. Vito Volterra, 387; Evapor- 
ation of Musk and Other Substances, John Aitken, 3915; 
Artificial Diamonds, Dr. C. V. Burton, 307 Atlas ‘of 
Emission Spectra of Most of the Elements, Drs. Hagen- 
back and Konen, 426; the Transverse Momentum of an 
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Electron, Oliver Heaviside, F.R.S., 429; Electrons and 
Matter, Prof. C. H. Wind, 574; the Elastic Properties 
of Steel at High Temperatures, Prof. B. Hopkinson and 
I’. Rogers, 480; Death and Obituary Notice of H. R. 
Noble, 491; an Electric Micrometer, Dr. P. E. Shaw at 
Royal Society, 495; Vl’Evolution de la Matiére, Dr. 
Gustave Le Bon, 505; Physical Changes in Iron and 
Steel, Dr. J. W. Mellor, A. McWilliam, 532; Helmert’s 
Formula for Gravity, Ottavio Zanotti Bianco, 534; Van ’t 
Hoff’s Hypothesis of Osmotie Pressure of Solutions, 
Prof. A. Battelli and A. Stefanini, 541; Device for Illus- 
trating the Superposition of Simple Harmonic Motions 
of Different Periods, W. C. Baker, 541; Mathematical 
and [Physical Papers by the late Sir George Gabriel 
Stokes, Bart., 555; Physical Chemistry, Prof. Walther 
Nernst, 555; the Physics and Chemistry of Mining, 
T. H. Byrom, 557; Messrs. Michelson and Morley’s Ex- 
periments on Ether, Prof. Fitzgerald and Prof. Lorentz, 
560; E. W. Morley and D. C. Miller, 566; a Polarisa- 
tion Pattern, T. Terada, 581; Physical Laboratories in 
Germany, Prof. G. W. Isiichler’s Report to Director- 
General of Education in India, 605; International Con- 
gress on Radiology and lonisation, 611; Handbuch der 
Spectroscopie, Prof. H. Kayser, 627; Death of Prof. 
DeWitt Bristol Brace, 636 

Physiology: Reciprocal Innervation of Antagonistic 
Muscles, Prof. C. S$. Sherrington, F.R.S., 22, 189; a 
Text-book of Physiological Chemistry, Charles E. Simon, 
2q; the Physiology of the Pancreas, H. G. Chapman, 47 ; 
on the Spontaneous Action of Radio-active Bodies on 
Gelatin Bodies, John Butler Burke, 78; Cellular Con- 
stituents Peculiar to Cancerous and Reproductive 
iccnesmelrOt me) mesharner, F.R.S., Ji. £. S. 
Moore, and C. E. Walker, 92; Resemblances between 
‘* Plimmer’s Bodies * of Malignant Growths and Certain 
Normal Constituents of Reproductive Celis of Animals, 
Trof. J. Bretland Farmer, F.R.S., J. E. 5. Moore, and 
C. E. Walker, 164; the Simplest Kind of Protoplasm, 
Dr. Charlton Bastian, F.R.S., 92; Researches on Animal 
Lactase, Ch. Porcher, 119; Weather Influences, an 
[Empirical Study of the Mental and Physiological Effects 
of Definite Meteorological Conditions, Dr. E. G. Dexter, 
147; New Form of Bolometer [or Physiological Investi- 
gations, Dr. W. Colquhoun, 167; Protagon and the 
Cerebrines, and the Cerebric Acid Preexisting in the 
Nervous Tissue, N. A. Barbieri, 168; the Spinthariscope 
and Retinal Excitability, Prof. Francis Gotch, F.R.S., 
174; Researches on Ovulation, A. Sedgwick, F.R.S., 176; 
Ovulation and Degeneration of Ova in the Rabbit, Walter 
Heape, 188; Nature of the Siiver Reaction in Animal and 
Vegetable Tissues, Prof. A. B. Macallum, 188; Structure 
and Function of Nerve Fibres, Prof. J. S. Macdonald, 180; 
Distribution of the Nerve Celis in the Intermedio-lateral 
Tract of the Dorso-lumbar Region of the Human Spinal 
Cord, Dr. A. Bruce, 191; Action of Radium Bromide 
on the Electromotive Phenomena of the Eyebalf of the 
Frog, Prof. McKendrick and Dr. W. Cotquhoun, 287; 
Estimation of the Red Corpuscies in Human Btfood 
made at the Summit of Mont Blanc, Raoul Bayeux, 
288 ; Distribution of Sugary Substances in Blood between 
the Plasma and the Corpuscles, R. Lépine and M. 
Boulud, 311; Ascending Currents in Mucous Canals and 
Gland Ducts, C. J. Bond, 331; Growth in Weight of the 
Chicken, Mile. M. Stefanowska, 336; Intra-organic 
Combustions measured by the Respiratory Exchanges as 
affected by Residence at an Altitude of 4350 Metres, 
G. Kuss, 336; Breathing in Living Beings, Dr. William 
Stirling at Royal Institution of Great Britain, 355; 
Contributions to the Physiology of Mammalian Repro- 
duction, part i., the Géstrons Cycle in the Dog, part ii., 
the Ovary as an Organ of Internal Secretion, F. H. A. 
Marshall and W. A. Jofly, 358; the Cerebellum, its 
Relation to Spatial Orientation and Locomotion, Boyle 
Lecture at Oxford, Sir Victor Horsley, F.R.S., 389; 
Toxic Extract from the Cerebral Substance, iA. Marie, 
424; Thysiologicat Effects of Rarefaction on the Respira- 
tion of the Orang-ntan, Prof. Angelo Mosso, 436; Physio- 
logical Activity of Substances Indirectly Related to 
Adrenalin, H. D. Dakin, 551; Synthesis of a Substance 
Allied to Adrenalin, H. D. Dakin, 575; Inquiry into the 
Nature of the Substance in Serum which Influences 
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Phagocytosis, Dr. George Dean, 551; the Phagocytosis 
of Red Blood-cells, Dr. J. O. Wakelin Barratt, 600; 
Study of the Blood in the Case of a ‘* Bleeder,’? P. Emile 
Weil, 634; Guide to Finger-print Identification, Henry 
Faulds, Supp. to October 19, iv; Mécanisme et Education 
des Mouvements, Prof. Georges Demeny, Supp. to 
October 19, v; Physiologie des Menschen, Dr. Luigi 
Luciani, Dr. J. .A. Milroy, Supp. to October 19, x; 
Plant Physiology : Investigations on Intumescences, with 
Observations on Nuclear Division in Pathological 
Tissues, Elizabeth Dale, 22; die Lichtsinnesorgane der 
Laubblatter, Dr. G. Haberlandt, 323; Beitrage zur 
physiologischen Anatomie der Pilzgallen, Hermann Ritter 
von Guttenberg, E. R. Burdon, 339 

Physique, Education and, Prof. Georges Demeny, Supp. to 
October 19, Vv 

Phytochemicus, Index, Drs. J. C. Ritsema and J. Sack, 
OST 

Picard (Emife), sur le Développement de l’Anatyse et ses 
Rapports avec diverses Sciences, 313 

Pickering (Prof. E. C.), the Bruce Telescope Reference 
Photographs, 89; a Remarkable Variable Star, 110; 
Stars with Spectra of the Orion Type, 135; a Probable 
Nova in Ophiuchus, 155; Stars with Peculiar Spectra, 
183; Harvard College Observatory Annual Report, 256; 
Discovery of a Nova, 465; Nova Aquilz No. 2, 640 

Pickering (Spencer, F.R.5.), British Fruit Growing, 396 

Pickering (Prof. W. H.), Discovery of a Tenth Satellite 
to Saturn, 19; the Formation of the Martian Snow-caps, 
255 

Dies (5. S.), Preparation of Terpenes and Related Sub- 
stances, 23 

Pictet (Arnold), Influence de 1’Alimentation et de f Humidité 
sur la Variation des Papiffons, 632 

Pictorial Composition, 54 

Picture, Number of Strokes of the Brush in a, 198 

Piette (Ed.), the Evolution of Engraving in the Stone Age, 
81 

Pike (Cofonef N.), Death and Obituary Notice of, 38 

Pilzgallen, Beitrage zur physiologischen Anatomie der, 
Hermann Ritter von Guttenberg, E. R. Burdon, 339 

“* Pinatype,’’ the Three-colour Process, 537 

Pintza (Alexandre), Densities of Carbonic 
Ammonia, and Nitrous Oxide, 264 

Pizzetti (Paolo), Trattato di Geodesia Teoretica, 242 

Plague, a Treatise on, Dr. W. J. Simpson, Dr. E. Klein, 
eRe 520) 

Pianets: Discovery of a Tenth Satellite to Saturn, Prof. 
W. H. Pickering, 19; Discovery of Saturn’s Tenth 
Satellite, 135; Observations of the Satetfites of Saturn 
and Uranus, Messrs. Frederick and Hammond, 230; the 
Rings of Saturn, MM. Amann and Rozet, 388; Light- 
Variation of Saturn’s Satellites, Dr. P. Guthnick, 611; 
Variability of Minor Pfanet (15) Eunomia, Prof. 
Wendell, 43; Observations of Jupiter, MM. Flammarion 
and Benoit, 43; a Suspected Sudden Change on Jupiter, 
Major Molesworth, 207% Observations of Jupiter’s Great 
Red Spot, Stanley Williams, 330; Eye-estimates of the 
Transits of Jupiter’s Spots, Rev. T. E. R. Phillips, 518; 
Brightness of Jupiter’s Satellites, Prof. Wendell, 66; 
Provisional Elements for Jupiter’s Sixth Satellite, Mr. 
Crommelin, 66; Jupiter’s Sixth and Seventh Satellites, 
Prof. Perrine, 1353; Dr. Albrecht, 352; Dr. Frank E. 
Ross, 352; Observations of Jupiter’s Seventh Satellite, 
Prof. Albrecht, 424; Observations of Jupiter's Satellites, 
Profs. A. A. Nijland and J. van d. Bile, 567; a Projec- 
tion on Mars, Mr. Lowell, 279; Double ‘* Canals ’’ on 
Mars in 1903, Mr. Lowell, 89; Photographic Reality of 
the Martian Canals, Mr. Lowell, 135; Photographs of 
the Martian Canals, Mr. Lampland, 302; Mr. Lowell, 
302; the Formation of the Martian Snow-caps, Prof. 
W. Hz. Pickering, 255; the North Polar Snow-cap on 
Mars, 1904-5, Messrs. Lowell and Lampland, 303; the 
Formation of the New North Polar Cap on Mars, Mr. 
Lowell, 352; the Planet Mars, Mr. Wesley, 388; Mr. 
Denning, 388; Major Molesworth, 388; Water Vapour 
in the Martian Atmosphere, Mr. Lowell, 465; Mr. 
Slipher, 465; Faintness of Planetary Nebute, J. E. Gore, 
43; Telescopic Work for Observers of Planets, W. F. 
Denning, 208; Proposed Observation of Mercury during 
the Solar Eclipse, Dr. G. Johnstone Stoney, F.R.S., 244; 
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the Planet Uranus, W. F. Denning, 244; Visibility of 
the Dark Hemisphere of Venus, M. Hansky, 303; an 
Interesting Asteroid, Occlo [475], R. H. Frost, 330; the 
Minor Planet Ocllo (475), R. H. Frost, 388 ; Observations 
of Planets, Mr. Denning, 436; Observations of Satellites, 
Dr. C. W. Wirtz, 465; Variation of a Newly Discovered 
Asteroid, Dr. Palisa, 494; the Variable Asteroid 
1905 Q.Y., Dr. Palisa, 518; Prof. Berberich, 518; 
Ephemeris of the Variable Asteroid (107) Urda, A. 
Berberich, 542; sce also Astronomy 

Plankton, the Protist, and the Diatoms in Bottom Samples, 
E, Jérgensen, 45 

Plant Physiology: Investigations on Intumescences, with 
Observations on Nuclear Division in Pathological Tissues, 
Elizabeth Dale, 22; die Lichtsinnesorgane der Laub- 
blatter, Dr. G. Haberlandt, 323; Beitrage zur physiolo- 
gischen Anatomie der Pilzgallen, Hermann Ritter von 
Guttenberg, E. R. Burdon, 339 

Plants: Biochemie der Pflanzen, Prof. Friedrich Czapek, IF. 
Escombe, 169; Poisonous Plants of all Countries, A. B. 
Smith, 243; Experiments with Plants, Dr. W. J. V. 
Osterhout, 364; the Preservation of Native Plants and 
Animals, Prof. W. B. Benham, 534 

““ Plimmer’s Bodies,’” Resemblances between, of Malignant 
Growths and Certain Normal Constituents of Reproduc- 
tive Cells of Animals, Prof. J. Bretland Farmer, F.R.%., 
Wee so. Moore, and CE. Walker, 164 

Pochettino (A.), Luminescence Emitted by Certain Crystals 
under the Action of Radium and Réntgen Rays, 300 

Pocock (R. }.), on Vwo Orders of Arachnida, Opiliones, 
especially ihe Suborder Cyphophthalmi, and Ricinulei, 
namely, the Family Cryptostemmatoida, Dr. H. J. 
IJansen and Dr. W. SGrensen, 577; VPalaeozoische 
aArachniden, Prof, Dr. Anton Fritsch, 577; a Parasite of 
the House-fly, 604 

Poincaré (H.), Maxwell's Theory and Wireless Telegraphy, 
49 

Poisonous Plants of all Countries, A. B. Smith, 243 

Polar Cap on Mars, the Formation of the New North, 
Mr. Lowell, 352; see Astronomy 

Polar Stars, Declinations of Certain North, Dr. Auwers, 
388; Harriet Bigelow, 388 

Pelarisation Pattern, a, T. Terada, 581 

Polistes, Coloration in, Wilhelmine M. Enteman, 19 

Pony, the Celtic, Dr. Francis I]. A. Marshall, 555 

Poer (Dr. Charles L.}, the Alleged Identity of Comets 
** Brooks 1889 °’ and Lexell, 19 

Poor (C. Lane), the Figure of the Sun, 567 

Porcher (Ch.), Researches on Animal Lactase, 119 

Porter (A. W.), an Intermediate Course of Mechanics, 601 

Porter (Charles), Sanitary Law and Practice, 97 

Position, Geometry of, Sir Oliver Lodge, F.R.5., 629 

Power (F. B.), Constituents of the Seeds of Hydnocarpus 
Wightiana and of Hydnocarpus anthelmintica, 1o5 ; Con- 
stituents of the Seeds of Gynocardia odorata, 165 

Power, the Distribution of, Prof. W. E. Ayrton, F.R.S., 
o12 ty 

Poynting (Prof. J. H., F.R.S.), a Text-book of Physics, 
Heat, 293 

Poynton (Dr. F. J.), Experience of Milk to which Sodium 
Citrate had been Added in the Feeding of Infants, 354 

Precht (Prof.), View that Hydrogen Peroxide gives Rise 
to a Special Radiation Capable of affecting a Photo- 
graphic Plate, 109 

Preece (Sir W. H., K.C.B., F.R.S.), New Sundial that 
Tells Standard Time, 209 

[reservation of Native Plants and Animals, the 
W. B. Benham, 534 

Pressure of Radiation on a Clear Glass Vane, the, Prof. 
Gordon F. Hutl, 198; T. H. Havelock, 269 

Preumont (G. F. J.), Geological Aspect of North-eastern 
Territories of the Congo Free State, 46 

Prideaux (E. B. R.), Refractive Index of Gaseous Fluorine, 
48o 

Primitive Religious Art, 260 

Prior (G. T.), Chemical Composition of Hutchinsonite, 215 

Projection on Mars, a, Mr. Lowell, 279 

Prominences on the Sun’s Limb, Observations of, Prof. 
Mascari, 158 


Properties of Photographic Plates Exposed to Light, L. H. 
Winn, 485 
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Properties of Rotating Bodies, E. W. Rowntree, 8 

Protective Coloration of the Inside of the Mouth in Nest- 
ling Birds, W. Ruskin Butterfield, 534 

Protoplasm, the Simplest Kind of, Dr. Charlton Bastian, 
PISS, @e 

Przibram (Dr. Hans), Einleitung in der experimentelle 
Morphologie der Tiere, 426 

Psychiatrie, Metaphysik in der, Dr. P. Kronthal, 29 

Psychiatry, Manual of, J. R. de Fursaec, 363 

Psychology : Contributions to the Study of the Behaviour 
of Lower Organisms, Prof. Herbert 5. Jennings, 3; 
Metaphysik in der Psychiatrie, Dr. P. Wronthal, 29; 
Volkerpsychologie, Wilhelm Wundt, 126; die Stellung 
Gassendis zu Deskartes, Dr. Hermann Schneider, 292 ; 
Lazarus der Begriinder der Vélkerpsychologie, Dr. Alfred 
Leicht, 396; the Synthetic Faetor in Tactual Space Per- 
ception, T. H. Haines, 464; Consciousness and its 
Object, F. Arnold, 464; Prinzipienfragen in der Natur- 
wissenschaft, Max Verworn, Supp. to October 109, viii 

Puiseux (M.), the Reality of Supposed Changes on the 
Moon’s Surface, 230 

Pumpelly (Raphael), Explorations in Turkestan, with an 
Account of the Basin of Eastern Persia and Sistan, 366 

Pumpelly (R. W.), Explorations in Turkestan, with an 
Account of the Basin of Eastern Persia and Sistan, 366 

Pyeralt (W. P.j, Osteology of the Eurylamide, 95; the 
story of Reptile Life, 395 


Quartaroli (.4.), the Gradual Dissociation of Mellitic Acid, 
302 . 

Quartic Equations, Graphical Solution of Cubic and, H. 
Ivah Thomsen, 295 

Quaternions, a Manual of, 
JERS. seal 

Queen-rearing in England, and Notes on a Scent-producing 
Organ in the \bdomen of the Worker-bee, the Honey- 
bees of India and Enemies of the Bee in South Africa, 
F. W. L. Sladen, 120 

Quincke (Prof. (., For.Mem.R.S.), the Formation of Ice 
and the Grained Structure of Glaciers, Paper at Royal 
HOLLY, Bis 


Prof. Charles Jasper Joly, 


Rabinowitsch (Dr. Lydia), Specimens Indicating the Results 
of Inoculation of Bovine, Human, and Avian Tubercle, 
552 

Radcliffe (Lionel Guy), a Systematic Course of Practical 
Organic Chemistry, 579 

Radial Area-scale, R. W. R. Edwards, i50 

Radial Velocities of Thirty-one Stars, Prof. Lord, 110 

Radiants, Determination of Meteor, M. Eginitis, 303; Prol. 
Nijland, 303 

Radiation, a Comparison between Two Theories of, J. H. 
Jeans, 293 

Radiation, the Constunt of, as Calculated from Moleeular 
Data, the Right Ilon. Lord Rayleigh, O.M., F.R.S., 
243 

Radiation, the Dynamical Theory of Gases and of, Lord 
Rayleigh, O.M., F.R.S., 54; J. H. Jeans, 101 

Radiation, the Pressure of, on a Clear G:lass Vane, Prof. 
Gordon F. Ffull, 198; T. H. Havelock, 269 

Radiography : on the Spontaneous Action of Radio-active 
Bodies on Gelatin Media, John Butler Burke, 78; on 
the Spontaneous Action of Radium on (selatin Media, 
Joha Butler Burke, 294; .\ction of Light and of Radium 
upon Glass, Sir William Crookes, F.R.S., 90; Phosphor- 
eseence Caused by the 8 Rays of Radium, G. T. Beilby, 
go; Action of Radium Bromide on the Electromotive 
Phenomena of the Eyeball of the Frog, Prof. McKendrick 
and Dr. W. Colquhoun, 287; Luminescence Emitted by 
Certain Crystals under the <Action of Radium and 
Rontgen Rays, A. Pochettino, 300; Connection between 
Atomic Weight of a Substance and the Amount of 
Secondary Radiation which it Emits when Subjected to 
the 8 and y Rays of Radium, Prof. A. Righi, 350; the 
Rate of Formation of Radium, Hon. R. J. Strutt, 
F.R.S., 365; the Effect of Radium on the Strength of 
Threads, Ililda P, Martin and Prof. W. B. Morton, 365; 
Properties of the a Rays of Radium, Henri Beequeref, 
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528; Action of Radium Salts on Gelatin, W. A. Douglas 


Rudge, 031; Action of Actinium or Emanium Emanation | 


on a Sensitive Screen, Sir William Ramsay, K.C.B., 
F.R.S., go; Relation between the Atomic Structure and 


Secondary Radiating Power of Substances, Prof. J. A. | 


McClelland, 158; New Method of Protection against the 
Runtgen Rays, J. Bergonié, 108; Apparatus for Measur- 
ing X-Rays, G. Contremoulins, 204; X-Rays, their 
Employment in Cancer and Other Diseases, Richard J. 
Cuwen, 395; the Radio-active Minerals, Hon. R. J. 
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Strutt, F.R.S., 190; a Collection of Papers Communi- | 


cated to the Academy of Sciences, with Additional Notes 
and Instructions for the Construction of Phosphorescent 


Screens, Prof. R. Blondlot, Prof. John G. McKendrick, | 


F.R.S., 195; an Intensely Radio-active Substance, 
Actinium X, T. Godlewski, 206; Method for Estabtishing 
Coloured Screens to Isolate Groups of Radiations, F. 
Menpillard, 204; Activity of Radiotellurium, Prof. B. 
Walter, 277; Minimum Potential of a Point Discharge 
is Increased by the Discharge, Blunting is not Re- 
sponsible for Rise in Potential, F. R. Gorton, 387; a 
New Ultra-violet Mercury Lamp, Dr. O. Schott, 513 

Radiology and fonisation, International Congress on, 611 

Radium: on‘the Spontaneous Action of Radium on Gelatin 
Media, John Butler Burke, 294; the Rate of Formation 
of Radium, Hon. R. J. Strutt, F.R-S., 365; the Effect 
of Radium on the Strength of Threads, llilda P. Martin 
and Prof. W. B. Morton, 365; see also Radiography 

Railways : Superheating for Locomotives, M. Flanime, 212; 
Mr. Robinson, 212; Wear of Steel Rails on Bridges, 
Themas Andrews, F.R-S., 573 

Rainbow (W. J.), Social Spiders, 385 

Rainfall Changes, the Thames Flow and British Pressure 
and, Dr. William J. S. Lockyer, 178 

Raisin (Miss C. A.), Microscopic Structure of Minerals 
forming Serpentine, 215 


Ramsay (Sir William, K.C.B., .R.S.), Determination of 


Necn and Helium in Atmospheric Air, 21; Action of 
Actinium or Emanium Emanation on a Sensitive Screen, 
go 

Rand (Dr. H. W.), Importance of Selecting Generalised 
Species for Anatomical Demonstrations, 302 

Random Walk, the Problem of the, Prof. Karl Pearson, 
F.R.S., 294, 342; the Right Hon. Lord Rayleigh, O.M., 
[FIRat., Gles 

Ransome (F. L.), Cripple Creek Gold Deposits in Colorado, 
493 

Rare Game Bird, a, John Sawbridge, 605; Sir Herbert 
Maxwell, Bart., F.R.S., 630 

Rastall (R. H.), the Blea Wyke Beds and the Dogger in 
North-east Yorkshire, 46 


Rate cf Formation of Radium, the, Hon. R. J. Strutt, 
IRS, oR 
Ratcau (A.), Experimental Researches on the Flow of 


Steam through Nozzles and Orifices, tor 

Ravenel (Prof.), the Infection of Man by Bovine Tubercle 
Bacilli, 582 

Raw (Dr. Nathan), Human and Bovine Tuberculosis, 
Bovine Infection in Children, 354 

Rayleigh (the Right Hon. Lord, O.M., F.R.S.), the 
Dynamical Theory of Gases and of Radiation, 54; the 
Constant of Radiation as Calculated from Molecular 
Data, 243; the Problem of the Random Walk, 318; In- 
fluence of Collisions and of the Motion of Molecules in 
the Line of Sight, upon the Constitution of a Spectrum 
Line, 575 

Reality of Supposed Changes on the Moon’s Surface, the 
M. Puiseux, 230 

Reclus (Elisée), Death and Obituary Notice of, 252 

Recoura (A.), Hydrolysis of very Concentrated Solutions of 


Ferric Sulphate, 239; Molecular Transformations of 
Hydrated Ferric Sulphate, 288 
Red Spot, Jupiter’s Great, Observations of, Stanley 


Williams, 330 
Reed (W, Allan), Ethnography of the Philippines, 300 
Reese (Prof. Albert M.), the Alligator in Florida, 349 
Reese’s (Dr. H. M.) Observations of ‘t Enhanced ’’ Lines 
in the Fe, Ti, and Ni Spectra, F. E. Baxandall, 134 
Reeves (E. A.), Tangent-micrometer for Theodolites, End- 
less-tangent Screw for Sextants, 91 
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Refraction Tables, New, Prof. Eichelberger, 110 


Reich (Dr. Otto), Karl Ernst Adolf von Hoff, der Bahn- 
hrecher moderner Geologie, 123 

Reid (Dr. G. Archdall), the Causation of Variations, 318 

Religiése Weltansicht, Naturalistische und, Rudolf Otto, 77 

Religious Art, Primitive, 260 

Renan (H.), Determination of Constant of Aberration by 
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Watt (Andrew), Rainfall of the Ben Nevis Observutories, 
108 

Watts (Dr. F.), Sugar Cane Experiments in the leeward 
Islands, 157 

Watts (Sir Philip), a Century’s Progress in Warship 
Design, Paper Read at Institution of Naval Architects, 
20 

Weather Forecasting Purposes, {slands for, Dr. 
J. 5S. Lockyer, 111; W. Ernest Cooke, 343 


William 


ludex 


sally 


Weather Forecasting, some .\spects of Modern, Dr. W. N. 
Shaw, F.R.S., at Royal Institution of Great Britain, 


wines Influences : an Empirical Study of the Mental and 
Physiological Ettects of Definite Meteorvlogical Con- 
ditions, Dr. E. Gi. Dexter, 147 

Weather, Sular Changes and, Dr. William J. 5. Lockyer, 
ein, sie Mo IB lee 1S 

Webber (B. C.), the Gales from the Great Lakes to the 
Maritime, 494 

Wedd (C. b.), Memoirs of the Geological Survey of 
Englund and Wales, the North Staffordshire Coulhelds, 
O12 

Wedemayer (A.), Elliptical 
Comet 1905@, 207 

Weems (J. B.), Clays 


Elements fur the Orbit of 


and Clay Industries of lowa, 
385 

Wehner (Dr. Max), die Bedeutung des Experimentes fiir 
den Unterricht in der Chemie, 455 

Weights and Measures: le Systéme des Poids, Mesures ct 
Monnaies des Israélites d’aprés la Bible, B. P. Moors, 


506 : 

Weil (P. Emile), Study of the Blood in the Case of a 
“ Bleeder, ’’ 624 

Weismann (Prof. August), Vortrage iiber Deszendenztheorie 
gehalten an der Universitat zu }reiburg im Breisgau, 
200 

Wells (H. G.), a Modern Utopia, 337 

Wells (Horace L.), a Yext-book of Chemical Arithmetic, 


556 

Wendell (Prof.), Variability of Minor Planct (15) Eunomia, 
43; Harvard College Observatory Annuul Report, 256; 
Brightness of Jupiter’s Satellites, 66 

Wesley (Mr.), the Planet Mars, 385 

West (George), Comparative Study of the Dominant 
Phanerogamic and Higher Cryptogamic Flora of Aquatic 
Habit, 286 

West Hendon House Observatory, 184 

West Indies, Manurial [Experiments 
Dominica, 639 

Westell (WW. Percival), British Bird Life, 196 

Westermarck (Dr.), the Magic Origin of Moorish Designs, 


with Cacao in 


435 

Wharton (Rear-Admiral Sir W. J. L., B.C.B., F.R.S.), 
Opening Address in Section E at the Meeting of the 
British Association in South Africa, 445 

Wharton (Sir William, &K.C.B., F.R.S.), Death of, 563; 
Obituary Notice of, 586 

Wheatley (Henry B.), the Early 
Society, 109 

White (H. A.), Action of Thiocyanates on Gould, 643 

White (J. W.}, Botany of the Balearic Islands, 17 

White (Sir William H., K.C.B., F.R.S.), Submarine 
Navigation, Lecture at Royal Institution, 209g; Manuel 
Pratique de Cinématique navale et maritime, Captain 
Léon Vidal, 361 

Wiedemann (Prof. E.), Electric Discharges, the Poisonous 
Action of Ozone, 182 

Wiggins (Captain J.), 


llistory of the Royal 


Death and Obituary Notice of, 
$15 

Wild Fruits, How to Know, a Guide to Plants when not 
in Flower by Means of Fruit and Leaf, Maude Gridley 
Peterson, 428 

Williams (Dr. Dawson), Physical Deterioration, 331 

Williams (E.), Greenland and {Iceland Falcons in Ireland, 
608 


Williams (J. A.), Clays and Clay Industries of lowa, 
388 

Williams (Stanley), Observations of Jupiter’s Great Red 
Spot, 330 


Willson (H. $.), the Isolation of B, typhosus from Water 
by Means of \lum Precipitation, 92 

Wilson (Prof. Ernest), the Insulation of Electric Machines, 
H. W. Turner and H. M. Hobart, 149; Alternate Current 
Electrolysis, 517 

Wilson (E. B.), a Manual of Mining, 53 

Wilson (Dr. George), Hospital Isolation, 331 

Wilson (Dr. Harold A.), Mathematische Einfiihrung in die 
Elektronentheorie, Dr. A. 11. Bucherer, 170; Experi- 
mentelle Elektrizitétslehre, Dr. 11. Starke, 170; Leitfaden 
der Physik fiir die oberen Klassen der Realanstalten, 


xvi 


Ludex 


Nature, 
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Dr. F. Bremer, 170; Electrical Conductivity of Flames, 


21 

Wilson (J. Cook), on the Traversing of Geometrical 
Figures, Supp. to October 19, vi ; 

Wilson (Prof. J. T.), the Developmental History of Ornitho- 
rhynchus, 401 

Wind (Prof. C. H.), Electrons and Matter, 574 c 

Winn (L. H.), Properties of Photographic Plates Exposed 
to Light, 455 : é 

Wireless Telegraphy: Direct Reading Cymometer for 
Measuring the Length of the Waves used in Wireless 


Telegraphy, Prof. J. A. Fleming, F.R.S., 91; Maxwell’s | 


Theory and Wireless Telegraphy, H. Poincaré and fi, IR 
Vreeland, Maurice Solomon, 99; Experiments with the 
De Forest Wireless Felegraphy in Moving Trains, 228; 
First Three Months’ Working of the Wireless Telegraph 
Act, 351; Experiments with Different Methods of Earth 
Connection for Wireless Telegraphic Installations, Lieut. 
Evans, 492; see also Telegraphy ; 

Wirtz (Dr. C. W.), Observations of Satellites, 465 

Wislicenus (Walter F.), .\stronomischer Jahresbericht, 
I 

Wieder (Dr. Clark), Decorative Art of the Sioux Indians, 
260 

Woburn Experimental at, iol 
Middleton, 461 

Wolf (Prof. Max), Newly Discovered Nebula, Sq; Nova 
Aquilae No. 2, 494, 611 , 

Wolff (F.j, Behaviour of Sulphur in the Blast Turnace, 


Fruit Farm, the, Prof. 


6 

Wood (Prof. R. W.), Magneto-optics of Sodium Wapour 
and the Rotatory Dispersion Formula, 286; the Fluores- 
cence of Sodium Vapour, 286 

Woodland (W.), Microscopic Preparations Illustrating the 
Development of Calcareous Spicules in Various Inverte- 
brate Animals, 92 : 

Woodruff (Major Charles E.), the Effects of Tropical Light 
on White Men, 172 

Woodward (Dr. A. S.), Vertebrate Remains, 330 

Wootton (W. O.), New Diamines, 166 ; 

Workman (WW. P.), a Preparatory Course in Geometry, 


150 

ales (F. [.), Bromine in Solutions of Potassium 
Bromide, 230 

Worm, New Cestode, Dr. I. Ijima, 348 

Worthington (Miss), Life-history of 
Myxinoids, 589 , ; 

Wright (Dr. A. E.), a Short Treatise on Anti-typhoid 
Inoculation, 122 , 

Wright (Prof.), Twelve Stars with Variable Radial Veloci- 
ties, 89 

Wundt (Wilhelm), Volkerpsychologie, 126 

Wiist (Prof. F.), Behaviour of Sulphur in the 
Furnace, 69 


lag-fishes or 


Blast 


X-Rays, their Employment in Cancer and Other Diseases, 
Richard J. Cowen, 395; see Radiography 


Varrow (Harold), Experiments upon the Effect of Water 
on Speed, 303 : 

Voung (W. J.), Influence of Phosphates on the Ferment- 
ation of Glucose hy Yeast Juice, 166 

Vvert (Dr. Alberto), [Identification por las 
digito-palmares (La Dactiloscopia), 628 


Impresiones 


Zammit (Dr.), Goats Capable of Transmitting Mediter- 
rancan and Malta Fever, 462 

Zimmer (G, F.), the Mechanical ffandling of Material, 
290 

Zimmern (Antonia), 
Electricity ? 99 

Zona (T.), Atmospheric Origin of “‘ Shadow Bands,” 611 

Zoology: Natural Ilistory in Zoological Gardens, being 
same Account of Vertebrated Animals, with Special 
Reference to Those usually seen in the Zoological 
Society’s Gardens in London and Similar tnstitutions, 
I. E. Beddard, 13; Seals Frequenting KNillala Bay and 
the Moy Estuary, R. Warren, 16; Zoological Society, 


Do We Know Concerning 


What 


22, 95, 119, 191; Occurrence of the Fresh-water Worm 
Cheetogaster in India, N. Annandale, 24; the Trans- 
position of Zoological Names, Dr. P. L. Sclater, F.R.S., 
30; the Abdominal Sense-organ of the Palolo Worm, 
O. Schroeder, 64; Sponge Nomenclature, Prof. E. A. 
Minchin, 95; Hemichordata, Ascidians and Amphioxus, 
Fishes, Drs. Harmer, llerdman, Bridge, and G. 3. 
Boulenger, 103; Criticisms of the Hon. Walter 
Rothschild’s Proposed Classification of the Anthropoid 
Apes, Sir H. H. Johnston, 119; some Species of Bats 
of the Genus Rhinolophus, KK. Andersen, 119; Animals 
1 Have Known, A. H. Beavan, 125; Histery of a White 
Rhinoceros Skull, Prof. Itenry Fairfield Osborn, 127; 
Dr. C. Stewart, F.R.S., 175; Habits of British Bats, 
C. Oldham, 132; Duration of Flight among Bats, C. B. 
Moffat, 132; Antelopes, Heuglin’s ‘‘ Giant Eland,’’ A. L. 
Butler, 133; Distribution of Mexican Amphibia and 
Reptilia, Dr. H. Gadow, 191; Tardigrada of the Scottish 
Lochs, J. Murray, 191; Notes on the Habits of Testa- 
cella, Oswald H. Latter, 170; M. D. Hill, 199; Tubercu- 
losis the most Fatal Ailment in the Menagerie at 
Philadelphia, 181; the Black Rat (AI. rattus ater), J. G. 
Millais, 229; Parasites of Indian Field Rat, Lieut. 
Christophers, 515; Cape Hunting Dogs in the Gardens 
of the Zoological Society of freland, Prof. D. J. 
Cunningham, 287; the Alligator in Florida, Prof. Albert 
M. Reese, 349; the Developmental History of Ornitho- 
rhynchus, Prof. J. T. Wilson, 4o1; the Origin and 
Nature of the Mammalian Lower Jaw, Prof. Gaupp, 
4o1; Animals in Menageries in United States, America, 


Is. S. Hallock, 434) a Gigantic’ Gorilla, Prof.) Eee 
Hamy, 434; the Celtic Pony, Dr. Francis H. :\. 


Marshall, 558; Zoologischer Jahresbericht fiir 1904, 579; 
the Buceal Pits of Peripatus, C. G. Hewitt, 624; on a 
New Species of Guenon from the Cameroons, Dr. Henry 
O. Forbes, 630; the Rudimentary Hind Limbs of the 
Boine Snakes, Frank E. Beddard, F.R.S., 030; the 
Segmental Origin of Cnlnur Stripes, Dr. O. Grosser, 
638 


IxpDEX TO LITERARY SUPPLEMENT. 
Botany: das Pflanzenreich, Supp. to October 19q, Ix 


Cain (J. C.), the Synthetic Dyestuffs and the Intermediate 


Products from which 


October 19, vii 


they are derived, Supp. to 


Chemistry: the Synthetic Dyestuffs and the Intermediate 


Products from which they are derived, J. C. Cain and 
te F. Thorpe, Walter M. Gardner, Supp. to October 
1g, vii 

Coal-tar Colaur Industry, Organic Preparations and_ the, 
J. C. Cain and J. F. Thorpe, Walter M. Gardner, Supp. 
to October 19, vii 


Das (Sarat Chandra), a Vibetan-English Dictionary with 
Sanskrit Synonyms, Supp. to October 10, iii 

Demeny (Prof. Gcorges), Mécanisme et Education 
Mouvements, Supp. to October 19, ¥ 

Dyestuffs, the Synthetic, and the fntermediate Products 
trom which they are derived, J. ©. Cain and J. F. 
Thorpe, Walter MM. Gardner, Supp. to October 19, vii 


des 


Education: Mécanisme et Education des Mnuvements, 
Prof. Georges Demeny, Supp. to October to, v 


lraulds (Henry), Guide to Finger-print Identification, Supp. 
to October 19, iv 

Finger-print Identification, Guide to, Henry Faulds, Supp. 
to October 19, iv 


Gardner (Walter M.), the Synthetic Dyestuffs and the 
Intermediate Products from which they are derived, 


J. C. Cain and J. F. Thorpe, Supp. to Octaber ro. vii 
Geometry: On the Traversing of Geometrical Figures, 
J. Cook Wilson, Supp. to October 19, vi 


Identification, Guide to Finger-print, Henry Faulds, Supp. 
to Octoher 19, iv 


Luciant (Dr. Luigi), Physiologie des Menschen, Supp. to 
October 19, x 


Nature, 
Deceneber 64, 


| 


Mathematics: on the Traversing of Gvometrical Figures, 
J. Cook Wilson, Supp. to October 19, vi 

Mécanisme et Education des Mouvements, Prof. Georges 
Demeny, Supp. to October 19, v 

Menschen, Physiologie des, Dr. Luigi Luciani, Dr. J. A. 
Milroy, Supp. to October 19, x 

Milroy (Dr. J. A.), Physiologie des Menschen, Dr. Luigi 
Luciani, Supp. to October 19, x 


Naturwissenschaft, Prinzipienfragen in der, Max Verworn, 
Supp. to October 19, viii 


Pflanzenreich, das, Supp. to October 19, ix 


Philology: a Tibetan-English Dictionary with Sanskrit 
Synonyms, Sarat Chandra Das, lieut.-Colonel L. A. 
Waddell, Supp. to October 19, iii , 

Physiology: Guide to Finger-print Identification, Henrv » 


Faulds, Supp. to October 19, iv; Mécanisme et Educa- 
tion des Mouvements, Prof. Georges lDemeny, Supp. to 
October 19, v; Physiologie des Menschen, Dr. Luigi 
Luciani, Dr. J. .\. Milroy, Supp. to October 19, x 

Physique, lducation and, Prof. Georges Demeny, Supp. 
to October 19, v 

Psychology: Prinzipienfragen in der Naturwissenschaft, 
Max Verworn, Supp. to October 19, viii 


Lndex 


xIvit 


| Sanskrit Synonyms, a Tibetan-English Dictionary with, 

Sarat Chandra Das, Lieut.-Colonel L. A. Waddell, Supp. 
to October 19, ili 

Science: Prinzipienfragen in der Naturwissenschaft, Max 
Verworn, Supp. to October 19, viil 

synthetic Dyestuffs and the Intermediate Products from 
which they are derived, the, J. C. Cain and J. F. Thorpe, 
Walter M. Gardner, Supp. to October 19, vii 


Thorpe (J. F.), the Synthetic Dyestuffs and the Inter- 
mediate Products from which they are derived, Supp. 
to October 19, vii 

Tibetan-English Dictionary with Sanskrit Synonyms, a, 
sarat Chandra Das, Lieut.-Colonel L. A. Waddell, Supp. 
to October 19, iii 

Traversing of Geometrical Figures, on the, J. Cook Wilson, 
Supp. to October 19, vi 


Verworn (Max), Prinzipienfragen in der Naturwissenschaft, 
Supp. to October 19, viii 


Waddell (Lieut.-Colonul L.  A.), a Vibetan-English 
Dictionary with Sanskrit Synonyms, Sarat Chandra Das, 
Supp. to October 19, iii 

Wilson (J. Cook), on the Traversing 


Geometrical 
Figures, Supp. to October 19, vi 
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ees CO.'S |’ VERLAG VON CUSTAV FISCHER IN JENA. 
os LONG-RANGE SORREN ERSCHIEN: 


ME FLECTRIC | VEGETATIONSBILDER 
i y 


herausgegeben von 


Dr. G. KARSTEN, Dr. H. SCHENCK, 


Prof. a. d. Untversiiat Bonn. Prof. a.d Techniscben Hocb- 
schule Darmstadt. 


Zweite Relhe. Heft 8. (Schluss der 2 Reihe.) 
G. SCHWEINEURTH und LUDWIG DIEHLS, 


VEGETATIONSTYPEN AUS DER 
KOLONIE ERITREA. 


Tafel ss. Flachtiiler mit Hyphaene thebaica (Dom. Palmen) am 
Thor Mansura, oberer Barka. 

Tafel 56. Ficus Sycomorus im Trockenbett des Anseha, dstlich 
von Keren. 


Single Long-range Lantern, brass front with 4}-in. condensers, and Tafel 57. Rosa abyssinica hei Halai, 26c0 m. ti. M. 
extra large front lenses 3 in. in diameter. Cummy lete witb the *‘ New Tafel 58. Boswellia papyrifera am Nordabfall des Hochlandes von 
Universal” Hand-feed Arc Lamp in case, £22, Dembelas, oberer Barka. 

This Lantern is as efficient as any we cau make for showing slidesin large Tafel 9. Aloé Schimperi am Eingange zur Schlucht von Gua, 
halls where electric current is available. 22co m. fi. 


i. 
3 FLEET STREET, LONDON Tafel 60. Kolknal-Hain (Euphorbia abyssinica) bei Godofelassi. 


GRIEF EIN’ S NEGRETTI & ZAMBRA’S 


ei) ey ANEROID 
ee cy BAROMETERS. 


LAMPS 


NEW ILLUSTRATED AND 
REVISED PRICE LISTS 


with 
Electrical Heating Free by Post. 
Circuit. 
_The Waten $iz2 
Aneroid for foretelling 
DaGHE weather and measur - 
filament ng heights. 
carrying ed 
2 amps. 38 


Deseriptoe Lamphict Lost tree on application to 


JOHN J. GRIFFIN & SONS, Ltd., 
20-26 SARDINIA STREET, LONDON, W.C. 


Holborn Viaduct, 
E.C, 


Branehes— 
AS Comnhitt: 
122 Regent Street, 


I 


NAGORE 


[May 4 1905 


ROYAL GEOGRAPHICAL SOCIETY. 


Tbe ANNIVERSARY MEETING of the Society for the ELECTION 
of PRESIDENT and COUNCIL, &c., will be held in the THEATRE, 
RURLINGTON GAR DENS, on Monday, May 22, at 3 p.m., the 
Presipent in the Chair. 

In place of the Annual Dinner of the Society a BANQUET in honour 
of the retiring President, Sir Clements R. Markham, K.C.B8., will be held on 
the Evening of the Anniversary Meeting, May 22, at the Hotel Metropole, 
Whitehall Rooms, Whitehall Place, at 7.0 p.m. for 7.30. Dinner charge, 
411s. Friends of Fellows are admissible to the dinner as far as space will 
permit. Applications for tickets shauld be made to the Chief Clerk, 
1 Savile Row, Burlington Gardens, W. 


LEONARD DARWIN, \ 
J. F. HUGHES, 
1 Savile Row, Burlington Gardens, W. 


ee 
At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, 5.W., Day College Courses of thirty hours 
per week are conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £t5. These Courses are recog: 
nixed for ‘Internal Students” of the University, and consist of 
lecture and Jahoratory instruction. The Caurses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen, A. Mack'ow 
Smith; ELECTRICAL ENGINEERING, Af. Makower ; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICSand PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill: 
GEOLOGY, A. J. Maslen. In the evenings similar Cuurses will be 
conducted, but at £2 Per Session. Also TECHNICAL DAY 
COURSES of three years’ duration are arranged as a preparation for 
the Engineering, Electrical and Chemical and Metallurgical pro- 
fessions. The Laboratories and Workshop are open for RESEARCH 
under the direction of The Principal and the Heads of Departments. 


Hon. 


J Secretaries. 


Further particulars may be obtained on application to The 
SECRETARY, who will send either the Day College Prospectus and 
Calendar or the Evening Class Prospectus for 34¢. The Prospectuses 
may be bad at the Office for 1. ench. 


C—O 
EGYPTIAN GOVERNMENT 


SCHOOLS. 


In view of the extension of Secondary Education in Egypt, applications 
are invited for new ASSISTANT-MASTERSHIPS in Secondary Schools 
under Ministry of Public Instruction, Masters to begin work in September, 
in Cairo or Alexandria, and to teach in English exclusively. Over 400 boys 
in each school, mainly Mohammedans. In the case of one of the Masters 
how required, the subject mainly essential is Science (Experimental Physics 
and Chemistry); six of the new Masters will be priocipally engaged in 
teaching Mathematics (Arithmetic, Geometry, and Algebra): the others will 
be concerned more Particularly with the teaching of English. Candidates 
must be not less than 23 nor over 30 years of age, have a robust constitution, 
and have taken a University Degree in Honours. They must have ex- 
perience as Teachers: preference will be given to applicants who hold a 
Diploma in Teaching, Salary, 4293 per annnm (£Eg.24 per mensem), 
rising to £393 per annum (£Eg.32 per mensem). Allowance for passage 
out to Egypt. Teaching hours, on an average, four daily, Fridays only 
excepted. Summer vacation not less than two months. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before May 15, 1905, marked 
outside * Assistant Masterships," and addressed to the ECRETARY- 
GENERAL, Ministry of Public Instruction, Cairo, Egypt, to whom 
candidates may apply for further information. 


Ree eee 
THE VICTORIA 


UNIVERSITY OF MANCHESTER. 


GARTSIDE SCHOLARSHIPS of COMMERCE and INDUSTRIES. 


Three Scholarships may he awarded in June. 

Candidates must be of British nationality, 
under the age of 23 at the date of election. 

The scholarships will be tenable for two years, 
the first year (which must be spent at the University) and from 4150 to 
£230 the second year (which must be spent in the study of subjects bearing 
on Commer<e in the United States, Germany, 
approved by the electors). 

Candidates must send in their application, together with testimonials of 
good character and record of previous training, on or before June 1, to the 
RecisTrar, from whom further Particulars can be obtained. 


__ es 
NATIONAL PHYSICAL LABORATORY, 


There is a vacancy for a JUNIOR ASSISTANT in the Metallurgical 
Department. 


His duties will be to assist in the Alloys Research work, and in the 
general work of the Department. 

lt is important that he should have had practic. 
facture of Copper Alloys on a commercial scale, 

Stipend, £1502 year. 

Applications should be made 
Physical Laboratory, Teddington, 


and over the age of 18 and 


al experience in the manu- 


in writing to the Director, National | 


| (Registered 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G N.R., and Highbury Stn., N.L.R,) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING, 


Separate Laboratories for Elementary, Advanced and Honours Students, 


exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose, 

Full particulars at the Institute or sent on receipt of postcard, 


REG. S. CLAY, D.Sc., Principal. 


———— 
BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, LONDON, W. 


oF 
ENTRANCE SCHOLARSHIPs, * 

A Reid Scholarship in Arts, annual value £3t ros. first year, £28 7s. 
second and third years, and an Arnott Scholarship in Science, annual value 
£48, both tenable for three years, will be awarded on the results of the 
examination to be held at the College on June 28 and 29. Vor further 
information apply to the Principat. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 
Students are admitted to the Training Course in October and January. 
Two Scholarships, each of the value of 10, will be awarded for the 
course of Secondary Training beginning in October, rgo5. 


Applications should reach the HEAO OF THE Trarninc DeparrmMeNnT 
not later than July 7, rgo5. 


ee 
UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 


PROFESSORSHIP OF CIVIL ENGINEERING, 

The Council of the University wish to elect a Professor of Civil 
Engineering to co-operate with the Professors of Mechanical and Electrical 
Engineering, He will have charge, with an assistant, of the teaching of 
Surveying, Strength of Materials. Hydraulics, and otber branches of Civil 
Engineering, and will superintend the laboratories for Hydraulics and 
Strength of Materials. 

The Stipend will be £600 a year. 

The Professor will be allowed to take Higher Consultative work, to keep 
in touch with Civil Engineering practice, provided that it does not interfere 
with bis University duties. 5 

Applications, accompanied by seventy five copies of testimonials, should 
be received by the Secretary, not later iban May 20. 

The successful Candidate will be expected to begin his duties on 
October 2, 1905. 

Further particulars may be obtained from 

GEO. H. MORLEY, Secretary. 


SS 


THE AGENT-GENERAL for the CAPE 
OF GOOD HOPE has been instructed .b receive applications for 
tbe vacant post of PROFESSOR OF ZOOLOGY to the SOUTH 
AFRICAN COLLEGE, CAPE TOWN, upto June 1 next, 

Candidates mwxsé be under 35 years of age, and their applications should 
be supported by cofivs of testimonials and a medical certificate. 

The salary offered is £300 per annum on appointment, £600 per annum 
after three years’ service, £709 per annnm after ten years’ service, 
together witha merit grant of £75 per annum after five years, increasing 
to £100 after ten years. 


An allowance of £50 will be made tu cover the cost of the journey to the 
Colony. 


The accepted Candidate is to assume duty in Cape Town during the first 
week in July, or so soon thereafter as possible. 


zoo Victoria Street, London, SVAN og 
May 2, 1995. 


2 ll 
COACHING (‘THEORY AND 


PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS, 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
Mr. FREDERICK DAVIS, The Laboratories, 


in Column 8 (Advanced Education), Teachers Registration 
Council, Board of Education, §.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.Cc, 


For Sale, Pritchard’s History of Infusoria, 
4th Edition, 1861, cloth. (Quarterly Journal Microscopical Scietice and 


‘Vransactions of the Microscopical Society 1863, 1866, 1867. Particulars 
from J. E, ArneT?, The Library, Tenby. 
‘Nature’ to Sell, 16 volumes. Volume 54 


to current issue. Perfect condition. 


c What offers?’—HoLtpsworrH, 
Cecil Avenue, Bradford. 


TYPE-WRITiING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


For ordinary work 
this is the finest in- 
strument obtainable ; 
it can he used either 
in the hand or on a 
stand. It is fitted 
with an accurately 
speeded roller blind 
shutter, brilliant view 
finders, rising and 
cross fronts and three 
double dark slides of 
improved design. 
Also an accurately 
engraved focussing 
scale. Price without 
lens but as above, £5, 
Any make of lens can 
be fitted ; no extra 
charge made for 
fitting. 

SoLtE Makers —~ 


A. KERSHAW, DORRINGTON ST., LEEDS. 


Sole and authorised maker of the original STROUD AND RENDELL 
SCIENCE LANTERNS. Beware or +EEBLE 1MITATIONS. 
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Specialities. 


Radium Brom. in 5 mg. Tubes 
for CANCER CURE. 


Calcium Metal, 1 G per oz. 
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Above and the rest of the Rare Elements can 
be immediately supplied from stock. 
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HEELE’S NEW SPECTROGRAPH 

of original Construction, equipped with Optical parts made from the New ULTRA-VIOLET-GLASS. for Special Researches 

on the Ultra-Violet. Length of Spectrum on plate 16cm. Also, similar Construction, of somewhat smaller Dimensions, for use 

in Technical Institutes, with three prisms. Length of Spectrum on plate 5 cm. Prices on application. A large Spectrograph 
of this kind can be seen and tested at my Showrooms by appuintment. 


PETER HEELE, 115 High Holborn, London, W.C Maker of Astronomical, Physical, Chemical, 


*3 and other Instruments, and every kind of 
INSTRUMENTS TO SPECIAL DESIGNS A SPECIALITY. Polarimeter and Spectroscope. 


Iv We Rs 


{| May 4, 1905 


. Sale by Buction. 


IMPORTANT COLLECTION OF LEPIDOPTERA. 
TUESDAY axv WEDNESDAY, MAY 16 anv 17, AT UNR O'CLOCK. 


MR. J. C. STEVENS will Offer at his 
Rooms, 38 King Street, Covent Garden London, W.C., the second 
porion of the unrivalled COLLECTION OF BRITISH LEPI- 
DOPTERA formed by the late Purtip B. Mason, M.R.C.S., F.C.S.. 
F.Z5., F.ES., &c.. of Trent House, Burton-on-Trent, comprising 
long and superb series of most of the rare and extinct species, fine 
varieties and local fornis in the best state of preservation, also many 
valuible and historic specimens and types from the Haworth and other 
Collections, together with the first rate Standish and other Cabinets in 
which they are arranged. 

On View the Monday prior and Moraings of Sale. Catalogues ready a 

week prior to Sale, post free on application. 


THE EXECUTORS OF THE LATE 


COLONEL WA'SKIN, CB. (Inventor of the Range Finder) are 


offering the following for sale :— 


I. 6in. Holtzaffel Lathe, with divided headstock and overhead gear 
and a very complete set of fittings. for engine, woad and metal 
turning, with a numerous assortment of small tools. 


Il 4 H.P. de Dion engine, water cooled with tanks, &c., and dynamo 
by Canning and Co., 39 volts, 20 amps. 

III. 7-6 valt Accumulators in teak cases, 9 amps. 

IV. } H.P. Crocker Wheeler Motor. 

V. 4m. Spark Coil. 

Vl. X-Ray Apparatus, consisting of 12 in. spark coil, ; Croakes' tubes, 
screens, &c. 

VII. Carpenter's Bench and Tools. 


The whole can be seen by appointment at Ordnance House, Enfield 
Lock, Middlesex, oar particulars may be obtained from Mr. Hicks, 
Mathematical Instrument Maker, 8 Hatton Garden, London. 


For Photography, Unsurpassed for fine definition. 


Seud a card merely quoting 2159. 


JAYLOR, TAYLOR HOBSON f 


BLOUGHTON STREET WORMS, LEICESTER, 


AMBRELL 


MANUFACTURERS 


hOS. 


CATALOGUES 
FREE. 


ELECTRICAL TESTING INSTRUMENTS. 


DURHAM Housk, NORTH SIDE, 
CLAPHAM COMMON, LONDON, S.W. 


Cc. BAEHRER’S 
APLTANATIC LENSES. 
Magnifying < 6, 10, 15, and 20. 
15/- each, in Tortoiseshell or Nickel 


Plated Pocket Mounts. By post upon 
receipt of remittance 


244 HIGH HOLBORN, LONDON, W.C. 


NOTICE. 


Proof Copies of the Photogravure Portrait of 
PROF. SUESS appearing in ‘“‘Nature” of to-day 
ean be obtained from the Publishers at 5s. each. 


SD] MARTIN'S SEREEDR) LONDON AWG: 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON'S AIR-LIQUEFIER is now made to a staadard pat- 
tern, and numbers are ia use in University Laboratories and elsewhere in 
various couatries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stad, heing a cylinder 17 laches 
high and 8 ioches in diameter. 

It begias to liquefy air in from 6 to 10 minutes after the admission of air 
at from 10 to 200 atmospheres pressure, making over a litre of liquid per 


hour. 
ltrequires no auxiliary refrigerant and produces a perfectly clear liquid 


which requires no filteriag. 
The operator has only one gange to watch and one valve to contral. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


JAMES SWIFT & SON’S 


NEW PAN-APLANATIC OBJECTIVES 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE. 


Apochromatics. 
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Pan-Aplanatics. 
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64 Queen Victoria St., 


LISTS POST FREE ON APPLICATION. 
UNIVERSITY OPTICAL WORKS, 


81 Tottenham Court Road, London. 
IF YOU WANT TO OBTAIN COPIES 

or— fee: Prices COMPLETE 
Circulars, Price Lists. MAS No. 1. 12h by 63”. 9/2 
Mans, Diagrams, Speci- No. 2. ry} by of 12:3 
lications, «Music, &C., No. 3. 22 by 15” --. 19/6 


USE 1HE 
“HECTO SHEET” 


The Simplest. and y 
Cheapest Duplicating 


Process. 


Including a roll of ** Hecto 
Sheet," 6’ 6” long, and 
bottle of ink. 


Each roli can be used two 
or three times. 
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_.NO WASHING. NO MELTING. NO INKING. 
Write for Specimens, &c., or call and see this useful Invention, 
AUTOCOPYIST CoO. (Dept. 1), 


London, E.C. 


PHOSPHORESCENT POWDERS 


to Phosphoresee by Day 
or Ultra-Violet Light. 
In neat Ebonite and Brass Boxes with 
Mica Window. 
Price 3,6 each, or 186 set of six. 


A. C. COSSOR, 54 Farringdon Road, E.C. 
TELEPHONE 10547 CENTRAL. 
Gold Medal awarded St. Louis Exhibition, 1904. 
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—S.Y. “MIDNIGHT SUN.” 
3,178 Yons. Two Berth Cabins All Berths 
on same level. Finest yachting steamer afloat. 
Sailing June 10 24; fuly 8, 22; August 5, 19. 

Apply ALBION S.S. CO, LTD., 
Newcastle-on- Tyne. 
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RADIUM 


We have a limited consignment of 


PURE 
RADIUM BROMIDE 


of the 
VERY HIGHEST ACTIVITY, 


and are open to supply same in 
5 mg. tubes at a 


REASONABLE PRICE. 
W. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH STREET, LONDON, W. 


Telepbone : 1797 Paddington. 
Telegrams: Martindale, Chemist, London. 


SEER’ S SCINTILLOSGCOPE 


(PATENT). 

Sbows a magnificent display of scintillations, 
showers of sparks, direct from the mineral Pitch. 
blende, Radium, Polonium, Uranium, Thorium, or any 
radio-active substance, even a Welsbach mantle con- 
tains sufficient Thorium to excite the very sensitive 
screen of the Scintilloscope. which is far more sensi- 
tive than the Spinthariscope. The Scintilloscope 
fa rivals the most delicate Electroscope as a detector 
Ee) of Alpha rays. 

@ ‘The eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the ceaseless 
activity of these marvellous substances which are pro- 
ducing the terrific bombardment causing this beautiful display. 

gee See Nature, September 29, page 535. 

Glew's Scintillnscope Superior Lens, with Extra-sensitive Pitchblende and 
Polonium Screens, giving brilliant effects, Complete, 7s. 6¢., Post free, 
U.K. Foreign Postage extra, weight 2 ounces. 

Pieces of Pitchbiende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio active supplies of every description, on Sale or Hire. 
Bromide, 1,800,000 units on hire for lectures. 

F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 

156 Clapham Road, London, S.W. 


SCHOOL Os - 


We have prepared for use in 
Primary & Secondary Schools 


COLLECTIONS OF 
SPECIMENS of VARIOUS 
WOODS AND OTHER 
BOTANICAL OBJECTS. 


The former are very care- 
fully selected in cross and 
long sections, in order to show 
the distinctive features and 
marks of each individual 
wood, and also to sbow their 
well-marked Botanical 
Characteristics, such as the 
Bark, Rings of Growth, 
Medullary Rays, &e., &e. 


BM New Illustrated List in Botany and Plant Phy. A Cucluding 
full particulars and prices of above) now ready, post free. 
A. GALLENHKANWIP & CO., Ltd 

19 & 21 SUN STREET, Finsbury Square, LONDON, E.c. 
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THE SYTAM SYSTEM 


Saves an ineredible amount of wall space and 
completely utilises dark corners, recesses, and 
out-of-the-way places. 

Prevents crowding and confusion. 

Allows for extension as and when required. 

Always room for more, hence reorganisation 
seldom or never necessary. 

Saves time, lightens work, and increases comfort 
by producing perfeet order in the Laboratory, 
Library, Study, Home, Office, &e. 


SOME SYTAM FITTINGS. 
1, THE BOTTLE ELEMENT. 


One hundred 40z bottles are arranged in one 
Sytam Bottle - Element occupying Jess than 
1 sq. ft. of wall space, each bottle is instantly 
located, removed or replaced, and any size from 
j-oz. to a Winchester can be accommodated in 
one and the same element. 


THE CLOSED-FRONT BOOK ELEMENT. 
. THE OPEN-FRONT BOOK ELEMENT. 
. THE AUTHOR'S FILE. 


For dlvision of subject into headings, chapters 
or sections. 


THE TWIN DESK-TRAYS. 
THE PAMPHLET FILE. 


THE SYTAM FITTINGS CO., 
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18 & 19 BASINGHALL BUILDINGS, LEEDS. 


Rare Chemicals, 
Rare Metals, 
Rare Minerals 


For Laboratory, Scientific, and all other 
purposes. 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. 
CALCIUM METAL 1.6 0z.; 20,- lb. 
Price List on Application. 


HARRINGTON BROS., 


Chemical Manufacturers and Dealers, 
4 OLIVER’S YARD, CITY ROAD, 


LONDON, E.C,. 
ee = 
ROWLAND WARD, 


j LTD. 
Naturalists and Manufacturers of . 


ENTOMOLOGICAL APPARATUS 
AND CABINETS. 


MAMMAL SKINS. BIRD SKINS. 
BIRDS’ EGGS inclutches with full data. 


BOOKS ON ALL NATURAL HISTORY SUBJECTS. 


Catalogues Post Free. 


THE JUNGLE, 166 PICCADILLY, LONDON, 
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Camplete 

4-Cell Bath Installation 

By Dr. SCHNEE 
for application of 
Sinusoidal, Galvanic, 
Faradic, Galvano- 
Faradic, and al] 
other currents. 


me LARGE 


COILS FOR 
RESEARCH 
WORK 

a Speciality. 


Also MANUFACTURERS of 
X-RAY and HIGH-FREQUENCY APPARATUS of various patterns. 
LIGHT BATHS of all kinds, Cabinet, Reclining, Portable Baths, with 
three-colonr arrangements, with Incandescent and Arc Lamps, &c., 
wun owe Projector for simultaneons local treatment. (Combined 
atent 
NEW _ PATENT SHENTON-SANITAS X-RAY COMBINATION 
OPERATING TABLE. 
‘*TRIPLET” and *‘DERMO” LAMPS witb Carbon and Iron Elec- 
trodes for ‘‘ Finsen” ‘Treatment. 
VIBRATORY AND PNEUMATIC MASSAGE APPARATUS. 
Te ce 3-PHASE SINUSOIDAL AND ALL OTHER 
NEW sa oars CAUTERY TRANSFORMER, with Terminals for 
hr, &c., taking only 2 Ampéres fram 200 Volts ‘Continuous Main 
MULTINEBULIZER, ELECTRO-MAGNETIC AND SWEDISH EX- 
ERCISE APPARATUS, &c., &c. 


33 & Ta, SOHO SQUARE, LONDON, W. 


REYNOLDS & BRANSON, Lto. 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTU RING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 
(No. 1) 


For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whule developing table. 


Dimensions, 4 in. x 84 in. 
Price 18s. 6d. 


(When ordering, please mention voltage.) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic eee List on application. 


14 COMMERCIAL STREET, LEEDS. 
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(CARL ZEISS, 
JENA 


BRANCHES— 
LONDON—29 Margaret Street, Regent Street, W. 
Frankfort o/M. St. Petersburg. 


Berlin. Hamburg. Vienna. 


Palmos Cameras. 


WITH MADE 

FOCAL OF 

PLANE LICHT 
SHUTTER. METAL. 


Fitted with ZEISS LENSES. 


Sizes—6 x9 and gX12cm., and 3} in. x 4}-in. and 5-in. x 4-in. 
Also 9X18 cm. for Stereo and Panorama. 


SUITABLE FOR PLATES, PACK FILMS, AND 
ROLL FILMS. 
Tilustrated Catalogue, *‘ Pr,” Post Free on application. 
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THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 


FIFTY YEARS' EXISTENCE OF THE FIRM 
OF 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 

survey of the apparatus used for instruction in 

Physies, as well aS numerous practical instruec- 
tions and about 3000 illustrations. 


WARRARAARAR AAA 


NATURE says:-—'t The firm of Leybold Nachfolger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling same 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” \No. 1846, Vol. 71.) 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 


A WWEIEISILAY JOGILWISTURAINEIDY FOMTSNONIL, Ol SCONCE. 


“ To the solid ground 


Of Nature trusts the mind which builds for aye." 


, 
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SGIENTIFIC MORTHIES. 
XNAV.—Ebwuarp Suess. 


A MONG the living leaders of geology none is more 
widely known and more highly honoured than 
Eduard Suess. The amount and value of his original 


contributions to science, the broad, philosophic grasp | 


he has displayed of every department of research on 
which he has entered, the vivid, imaginative insight 
whieh has enabled him to marshal a multiplicity of 
seattercd facts into connected order and sequence, the 
unwearied industry with which he has made himself 
acquainted with the geological literature of almost 
every country on the face of the globe, and the noble 
march of the literary style in which he has clothed not 
a little of his reasoning and speculation, have com- 
bined to give him a place apart, like that of one of 
the great masters in the heroic age of geology. Full 
of years and honours, and president of the Academy of 


Sciences, he still moves as the centre of the scientific | 


life of Vienna, sti]l enriches the world with his im- 
pressive pictures of the structure and history of the 
earth, and still manifests an ardent interest and 
enthusiasm in all that concerns the advancement of 
natural knowledge. 

But for a wave of change in the world of commerce 
we might have claimed Suess as an Englishman, and 
his achievements might have added their lustre to the 
scientific fame of this country instead of Austria, for 
he was born in London and spent here the earliest 
years of his childhood. His father, who was a nutive 
of Saxony, had settled here as a German merchant, 
importing wool from Bohemia, and it was during the 
residence of the family in London that the eldest son 
and future geologist was born on August 20, 1831. 
When wool began to arrive in abundance from the vast 
sheep-runs of the .\ustralian colonies, the trade in the 
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Bohemian product declined so much that at last, in 
November, 1834, the Suess family left England for 
Prague. The father in 1845 became a partner in a 
great industrial establishment in Vienna, and that city 
was thenceforth the family home. It had been at first 
intended that the son should enter the same business, 
and accordingly at the end of the usual school train- 
ing he was placed in the polytechnic school. But it 
soon became apparent that his natural bent did not 
lie in the commercial direction, but wholly towards 
natural history studies. .\s carly as the year 1850, 
when he was only nineteen vears of age, he ventured 
upon his first publication a short sketch of the geology 
of Carlsbad and its mineral waters, specially prepared 
for the use of foreigners. So completely had his tastes 
now decided his future life that in the following 
year he was appointed an assistant in the Imperial 
Museum of Vienna, and thus made his formal entry 
into the official ranks of science. From that day until] 
now the long intervening half-century, though un- 
eventful in personal experiences, has been with him 
a time of ceaseless industry and fruitful research. A 
few more specially notable epochs in his career may 
here be noticed. 

In the vast paleontological collections of the Vienna 
Museum Suess found a wide domain for the exercise 
of his powers of observation and comparison, He at 
first specially devoted himself to the study of the 
brachiopods of the Palazozoic and Mesozoic formations, 
and for some ten years continued to publish the results 
of his researches among these interesting and im- 
portant fossils, but with incursions into other depart- 
ments of the animal kingdom, which displayed a 
general enthusiasm for biological inquiry from the geo- 
logical point of view. His zeal and ability were soon 
recognised by his being appointed in 1857, at the age 
of twenty-six, professor in the university. In 1862 he 
relinquished his post in the museum and devoted him- 
self thenceforth to the duties of his chair. It was in this 
early part 0° his life that he entered upon those studies 
in paleogeography on which his scientific renown 
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now largely rests. As far back as 1863 he published 
a brief statement of the results to which his inquiries 
had ied him as to the former connection of northern 
Africa with southern Europe. In 1855 he married the 
daughter of Dr. Strauss, a distinguished physician in 
Prague, and then entered on a life of great domestic 
happiness, which largely contributed to the success of 
a strenuous career wherein science and politics came to 
be strangely blended. 

From his youthful days, when he described the Carls- 
bad springs, he had been interested in underground 
waters, and among the inquiries which he pursued 
while attached to the museum was one that embraced 
the relations of the soil and water supply of Vienna to 
the life of its inhabitants. In 1862 he published a 
small volume on this subject,! in which he gave a 
comprehensive account of the economic geology of the 
district. At that time the city was suffering from an 
impure water supply and consequent typhoid fever. 
The luminous essay of the young professor at once 
attracted attention. He was the same year elected 
into the town council, that he might give the benefit 
of his advice in the steps to be taken towards the 
attainment of better sanitary arrangements. He 
boldly advocated a scheme for bringing the abundant 
pure water of the Alps into Vienna by means of an 
aqueduct 110 kilometres Jength. This project, 
eventually adopted, was brought to a successful termin- 
ation in 1873. So grateful were his fellow-citizens 


in 


for the signal service thus conferred on them that they | 
bestowed on him their highest civic distinction by elect- | 


ing him an honorary burgess. By this time he had 
made his mark in the town council as one of its most 
useful and able members, so that it was not surprising 
that he should have been chosen as one of the parlia- 
mentary representatives. For more than thirty years 
he sat in the Austrian Parliament as a powerful leader 
of the Liberal party, only retiring in 1896, when 
advancing age made the strain of the two-fold life as 
a politician and man of science too great to be longer 
borne. When the political history of the country 
during the last half of the nineteenth century comes 
to be written, a prominent place in it will be given 
to Eduard Suess. 

But it is his scientific work that has to be chiefly 
dwelt upon here. As an enthusiastic and able teacher 
he has exerted a notable influence on the successive 
generations of students at the university, until after 
forty-four years he resigned his professorship in the 
summer of 1901. Throughout his career he has shown 


a keen interest in those branches of geology which | 


more especially deal with the evolution of the earth’s 
surface features. The problems of mountain-building 
were suggested to him by his excursions among the 
eastern Alps, and in 1875 his views were so far matured 
that he published a little volume entitled ‘‘ Die 
Entstehung der Alpen.’”? This work contains the germ 
of those later contributions to science which have placed 

1 ** Der Boden der Stadt Wien nach seiner Bildungsweise, Beschaffenheit, 
und seinen Beziehungen zum Biirgerlichen Leben.” (Vienna, 1862.) 


NO. 1853, VOL. 72 | 


| 


him on so conspicuous an eminence among the 
geologists of the day. It sketches the general prin- 
ciples of mountain-architecture, especially revealed by 
a study of the Alpine chain. But he did not confine 
his view to the particular area with which he was him- 
self personally familiar. Already his eye looked out 
on the wider effects of the unequal contraction of the 
terrestrial crust, and swept across the European con- 
tinent eastwards into Asia, and westwards across the 
Atlantic into America. He still held the general belief 
in the upheaval and depression of continental areas, 
and dwelt on the evidence of these movements in 
Scandinavia, which he has since rejected with much 
elaboration of argument. To thoughtful students of 
the science this treatise, in its firm hold of detail com- 
bined with singularly vivid powers of generalisation, 
was full of suggestiveness. But the interest and im- 
portance of its subject did not obtain general recog- 
nition until it was followed ten years afterwards (1885) 
by the first volume of the great “ Antlitz der Erde ’’ 
--the work which has chiefly given Suess his place 
among his contemporaries, and by which his name will 
be handed down to future time. 

In its striking arrangement of subjects, in its 
masterly grouping of details which, notwithstanding 
their almost bewildering multiplicity, are all linked 
with each other in leading to broad and impressive con- 
clusions, and in the measured cadence of its finer 
passages, the ‘‘ Antlitz ’? may be regarded as a noble 
philosophical poem in which the story of the continents 
and the oceans is told by a seer gifted with rare powers 
of insight into the past. The order of treatment is 
not that of a systematic text-book. On the contrary, 
the casual reader who looks over the contents of the 
chapters might suppose them to consist of a series of 
desultory essays with no very clear sequence of thought. 
Yet a more leisurely study soon shows him how closely 
interwoven is the texture of the whole composition. 
He is astonished at the almost incredible range of 
literature which the author must have consulted, and 
he finds himself borne onward page after page by the 
luminous array of facts and the brilliant conclusions 
drawn from them. From the ancient traditions of the 


| Deluge he is led through other human records, and 


made to see by what combination of physical con- 
ditions changes are worked on the surface of the earth. 
Upheaval and subsidence, volcanic eruptions, the 
elevation of mountain-chains, the depression of sea- 
basins, the structure and disposition of continents, the 
formation and boundaries of the different oceans in 
the past as well as at the present day, the successive 
plications that in the course of geological time have 
produced the land areas and mountain-ranges of the 
globe—in short, the gradual evolution of the existing 
topography of the surface of the globe—this vast theme 
is here treated with a fulness of knowledge and a 
breadth of view which are to be found in no other 
author. 

The work at once commanded attention among the 
geologists of every country, and the influence of its 
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teaching before long became apparent in geological 
literature. It was first translated into French in an 
edition which, thanks to the singular erudition of its 
editor, M. E. de Margerie, has been so enriched with 
footnotes as to become an invaluable worl: of reference 
for published papers in every department of the wide 
range of subjects whereof it treats. Within the last 
few months the first volume of an English translation 
by Miss Hertha Sollas, under the direction of her 
father, Prof. Sollas, of Oxford, has been issued by the 
Clarendon Press. ‘The labours of Prof. Suess are thus 
placed within the reach of all English-speaking 
geologists in a version which reads more like an 
original treatise in our language than as the trans- 
lation of a German work. 

That in covering so wide a field as that of the 
“ Antlitz ’’ the author has necessarily had to rely on 


recorded observations of unequal valuc, and that con- | 


sequently the deductions he has drawn may need to 
be corrected from subsequently obtained fuller and 
more accurate data, will doubtless be admitted by no 
one more frankly than by himself. But even in regard 
to questions which have long been discussed, and re- 
garding which abundant facts have long been known, 
there is room for different interpretations from those 
which the professor has adopted. Thus the pheno 
mena of submergence and emergence of land in 
Sweden and the basin of the Baltic are treated by him 
in great fulness and with much ingenuity, but he 
arrives at conclusions strongly opposed to those to 
which prolonged study has led the northern geologists, 
This problem is one of fundamental importance in 
regard to our conceptions of the nature of the move- 
ments to which the surface of the globe is subject, and 
it is much to be desired that some general agreement 
in regard to it should be attained. 

Nevertheless, apart from differences of opinion, 
which are inseparable from the growth of such a 
science as geology, and even where one may be most 
disposed to dissent from the views of Prof. Suess, the 
transcendent value of his life-long labours is none the 
less vividly realised now by all who have studied his 
writings. Their importance in the history of science 
will assuredly be no less fully acknowledged by the 
future generations who will gain from them inspir- 
ation and enlightenment. Meanwhile, he has the 
satisfaction of abundant recognition from all civilised 
countries. The learned sacieties of Europe have vied 
with each other in doing him honour, and not the 
least prominent among them has been our own Royal 
Society, which ten years ago elected him as one of 
its foreign members, and in the year 1903 awarded him 
the Copley medal—the highest distinction which it 
has to bestow. The ‘ Antlitz’? is not yet completed, 
but the second part of the third volume is far advanced. 
Let us trust that years of rest and quiet worl are in 
store for the illustrious geologist, and that he may 
live to finish his work amidst the hearty congratu- 
lations of the many fellow-worlers who lock up to 
him as their master. ArcH. GEIKIE. 
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THD RG DIMENTS OF BEHAVIOUR. 
Contributions to the Study of the Behaviour of Lower 


Organisms. By Prof. Herbert S. Jennings. Pp. 
256. (Washington: Carnegie Institution, 1904.) 


“HE author has been for about ten years a careful 

observer of the rudiments of behaviour which 
are exhibited by unicellular and other relatively simple 
animals, and we have read with interest several of 
his previous studies on the reactions of infusorians 
| and the like to various sets of stimuli. The general 
impression conveyed was that infusorians and the 
like gave evidence of an exceedingly simple and 
stereotyped mode of behaviour—a merc reaction 
method. When effectively stimulated by agents of 
almost any kind, the animalecule moves backwards 
and turns to a structurally defined side of its minute 
body, while at the same time it may continue to 
revolve on its long axis. In relation to all sorts of 
stimuli, the behaviour seemed exceedingly simple and 
machine-like. But Prof. Jennings has been gradually 
discovering that the simple reaction-formula does not 
cover all the facts, and he now gives us news which 
seems almost too good to be true. 

He finds that even among unicellulars “the be- 
haviour is not as a rule on the tropism plan—a set, 
forced method of reacting to each particular agent— 
but takes place in a much moore flexible, less directly 
machine-like way, by the method of trial and error.” 
This is a momentous conclusion, notably in relation 
io comparative psychology. The data are foundation- 
stones for the science of animal behaviour, and the 
author is to be congratulated on his demonstration 
that the ways of even very simple creatures are more 
than series of ** tropisms.”’ 

In his ‘* Introduction to Comparative Psychology ”’ 
(1894), Dr. Lloyd Morgan told the story of his dog’s 
attempts to bring a hooked walking stick through a 
narrow gap in a fence. The dog ‘‘ tried ”’ all possible 
methods of pulling the stick through the fence. Most 
of the attempts showed themselves to be ‘‘ error.” 
But the dog tried again and again, until he finally 
sueceeded. He worked by the method of trial and 
error; and so, Prof. Jennings now assures us, do the 
infusorians. 


“This method of trial and error involves many of 
the fundamental qualities which we find in the be- 
haviour of higher animals, yet with the simplest 
possible basis in ways of action; a great portion of 
the behaviour consisting often of but one or two 
definite movements, movements that are stereotyped 
when considered by themselves, but not stereotyped 
in their relation to the environment. This method 
leads upward, offering at every point opportunity for 
development, and showing even in the unicellular 
organisms what must be considered the beginnings of 
intelligence and of many other qualities found in 
higher animals. Tropic action doubtless occurs, but 
the main basis of behaviour is in these organisms 
the method of trial and error.”’ 


This is not the first time that the dawning of 
intelligence has been discovered in the Protozoa, but 
on previous occasions the discovery has been reported 
by casual observers or by investigators unacquainted 
| with the tropisms. Prof, Jennings has made a special 
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>tudy of the tropisms, and we find him declaring that 
it is almost impossible to describe the behaviour of 
the unicellulars intelligibly without using terms like 
*“perception,’’ ‘* discrimination,’ and ‘‘ intelligence.” 
Of course these are used in an ‘‘ objective sense,’’ and 
“when their objective significance is kept in mind 
there is no theoretical objection to them, and they 
have the advantage that they bring out the identity 
of the objective factors in the behaviour of animals 
with the objective factors in the behaviour of man.” 

From our point of view, Prof. Jennings does not 
strengthen his position by using these pre-occupied 
psychological terms; ‘‘‘ perception’ of a stimulus,” 
he says, “‘ means merely that the organism reacts to it 
in some way; ‘ discrimination ’ of two stimuli means 
that the organism reacts differently to them; ‘ intelli- 
gence’ is defined by the objective manifestations 
mentioned in the text.’’ But this does not seem to 
us the sound line of progress; it leads back to saying 
that the lucifer match perceives the sandpaper on the 
box. It seems safer, in the meantime, to say that 
infusorians alter their behaviour, and alter it 
effectively, in respect to their experience. 

“ Stentor does not continue reacting strongly to a 
stimulus that is not injurious, but after a time, when 
such stimulus is repeated, it ceases to react, or reacts 
in some less pronounced way than at first. To an 
injurious stimulus, on the other hand, it does continue 
to react, but not throughout in the same manner. 
When such stimulus is repeated, Stentor tries various 
different ways of reacting to it. If the result of re- 
acting by bending to one side is not success, it tries 
reversing the ciliary current, then contracting into 
its tube, then leaving its tube, &c. This is clearly 
the method of trial and error passing into the method 
of intelligence, but the intelligence lasts only very 
short periods."’ 

With such difficult subjects any evidence of the 
registration of experience was not to be expected, and 
the author is to be congratulated on having discovered 
considerable evidence in support of the thesis that 
the behaviour of unicellulars is largely a method of 
trial and error, one reaction by trial and error be- 
coming the basis for a succeeding reaction. ‘This is 
surely a pathway leading to the high-road of intelli- 
gence. 

It is easy to make an inanimate system—a little 
potassium pill on a basin of water, or a tiny wound- 
up engine on a smooth table—which, once set 
a-going, will charge against an obstacle, will fail to 
overcome this, will recoil passively and charge again, 
and some observers have thought that, nzutatis 
mutandis, the animalcule did little more. But Prof. 
Jennings has shown that the infusorian, in relation 
to its experience of ** error,” changes its little tactics, 
and changes them again, until it succeeds. In a 
word, it profits by experience. The very essence of 
vitality, as Spencer pointed out, is in effective re- 
sponse to environment; but when we find an in- 
fusorian ‘‘trying’’ one response after another, 
abandoning those that spell *‘ error,’? we eannot but 
feel that vitality has been raised to a second power ; 
it is just beginning to be intelligent. The infusorian 
is more than a tropic automaton, it is playing a 
ttle game of tactics; perhaps if we could educate 
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one it would develop the rudiments of strategy. It 
is, of course, extremely difficult to keep to a serupu- 
lous objective record of what occurs, but we incline 
to think that Prof. Jennings has supplied what com- 
parative psychologists have been waiting for, namely, 
quite trustworthy accounts of the beginnings of 
selective or controlled behaviour. 


‘The method of trial and error involves some way 
of distinguishing error, and also, in some cases at 
least, some method of distinguishing success. The 
problem as to how this is done is the same for man 
and for the infusorian. \We are compelled to postu- 
late throughout the series certain physiological states 
to account for the negative reactions under error, and 
the positive reactions under success. In man_ these 
physiological states are those conditioning pain and 
pleasure. The ‘method of trial and error’ is 
evidently the same as reaction by ‘ selection of over- 
produced movements,’ which plays so large a part in 
the theories of Spencer and Bain, and especially in 
the recent discussions of behaviour by J. Mark 
Baldwin. The method of trial and error, which forms 
the most essential feature of the behaviour of these 
lower organisms, is in complete contrast with the 
tropism schema, which has long been supposed to 


express the essential characteristics of their be 
haviour.” 
Instead of referring in detail to the author’s 


studies—(1) reactions to heat and cold in the ciliate 
infusorians; (2) reactions to light in ciliates and 
flagellates ; (3) reactions to stimuli in certain rotifers ; 
(4) the theory of tropisms; (5) physiological states as 
determining factors in the behaviour of lower 
organisms; and (6) the movements and reactions of 
amoebe—we have sought to explain the chief result 
of his studies in the infant school of hfe, and to 
emphasise its importance in relation to the general 
theory of animal behaviour. Prof. Jennings has 
rescued the animalcule from the bonds of automatism 
too hurriedly thrust on them, and has afforded a 
secure basis for the study of the evolution of intelli- 
gence. lvaty 10. 


WORCIELS WIESE, 

By Prof. S. Dunkerley. Pp. vi+4os. 
(London: Longmans, Green and Co., 1905.) Price 
gs, net. 

W RITERS of text-books on mechanism have, of 
: late years, been much influenced by the views 

of Realeaux on the classification of mechanisms, and 
the present work shows clearly the impress of these 
views ; but the author has not hesitated to depart from 
the order in which Realeaux presented his theory of 
machines in order to suit the needs of beginners, who 
are apt to find the elaboration of the systematic theory 
somewhat dry if not accompanied by a wealth of 
illustration drawn from actual machines, even if these 
contain elements the properties of which have not 
been fully explained. 

The author, as appears from his preface, is fully 
alive to the difficulties which the logical treatment of 
the subject presents, and he expressly states that his 
work is not intended to be a philosophical treatise on 
the subject. 

From this standpoint the arrangement of the sub- 
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ject-matter appears to be quite a proper one, for at 
the present time almost everyone is familiar with the 
elementary properties of gear-wheels, clutches, the 
mechanism of steam engines and the like, because 
of their increasing use in everyday life, and more 
especially of late, owing to their applications to self- 
propelled vehicles. On the other hand their less | 
obvious, although not less important, properties are 
possibly not so well understood; thus, to take a single 
instance, the conditions to be satisfied in order to 
produce true rolling motion by gear wheels require 
a knowledge of the properties of various curves, and 
this latter subject may well be left to a later stage, as 
is done in the present work, although it need not pre- 
vent a study of machines containing gear wheels 
when this knowledge is not absolutely necessary for 
the purpose. The author has therefore described 
many machines using higher pairing quite early in 
the book, and has left the more detailed examination 
of some of the elements for later chapters; this adds 
very much to the general interest of the reader, while 
its drawbacks are small. The work opens with an 
introductory chapter in which the usual definitions 
occur relating to machines, kinematic chains, lower 
and higher pairs, and the like, and this is followed 
by a chapter which is exceedingly interesting on simple 
machines and machine tools. 

Chapters iii. and iv. deal chiefly with mechanisms | 
of the quadric crank and double slider crank chain 
forms, all those possessing important geometrical 
properties being grouped together. Naturally the 
pantograph finds an important place here, and to 
amplify this section there are descriptions of the 
copying lathe and also a machine on the same prin- 
ciple for drilling square and hexagon holes. In a 
future edition it might be worth while to insert, in a 
suitable place, an account of the epicyclic trains which 
form an essential part of some machines for turning 
nuts and bolts to a practically perfect square or 
hexagon section. 

The next two chapters deal with velocity and 
acceleration diagrams, and we are sure that all 
students of mechanism will feel greatly indebted to 
the author for the clear manner in which he has pre- 
sented this part of the subject. The remainder of the 
book deals with gear wheels, non-circular wheels and 
cams, and these are discussed on the usual lines. 
There is also a section devoted to gear-cutting 
machinery, which gives an interesting account of this 
special branch of machine tool work. 

It is somewhat remarkable that no place is found 


in the bools for the consideration of so fundamental a 
subject as the degrees of freedom possessed by a body 
and the applications which follow from a recognition 
of these principles in geometrical slides and clamps, 
such as are described in Thomson and Tait’s ‘‘ Natural 
Philosophy.*? Ignorance of these fundamental prin- 
ciples has been one of the most fruitful causes of bad 
design in mechanism. 

The illustrations are mainly line drawings, exceed- 
ingly well adapted for descriptive purposes, and with 
a few exceptions the photographs of machinery are | 
clear and distinct. A series of numerical examples at 
the end of the book will be of much value to students. 
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The author has succeeded in writing a valuable 
text-book on mechanism which will repay a careful 
study by engineers and others who wish to obtain a 
knowledge of something more than the elements of 
this branch of science. 1B, (Gs (Ch 


PRACTICAL ELECTROCHEMISTRY. 


Practical Methods of Electrochemistry. By F. Mollwo 
Perkin. Pp. x+322. (London: Longmans and 
Co., 1905.) Price 6s. net. 

LECTROCHEMICAL methods, both of analysis 
and preparation, have in recent years under- 
gone such rapid development, and have reached such 

a degree of importance, that systematic instruction 

in their employment has become an indispensable part 

of the training of the modern student of chemistry. 

This book, therefore, forms a welcome addition to 

the ordinary laboratory manuals. 

After a general account of electrical magnitudes 
and units, measuring instruments, and electrolytic 
apparatus, the author gives practical instructions for 
electrochemical analysis. The conditions for the 
quantitative clectrodeposition of the individual metals 
are first discussed; then follows a section on quanti- 
tative oxidation and reduction at the electrodes, and, 
finally, directions are given for the separation of 
metals from mixed solutions of their salts. The last 
and longest section of the bools deals with preparative 
electrochemistry. The primary subdivision of the sub- 
ject is into the preparation of inorganic and of organic 
compounds, the latter section being treated in three 
chapters on organic electrolysis, reduction of organic 
compounds, and oxidation of organic compounds re- 
spectively. 

The practical instructions are on the whole 
adequate and accurate, so that the student could 
acquire with little assistance a sufficient acquaintance 
with the working methods of electrochemistry. 
Whilst the book is satisfactory in this, the most im- 
portant, feature, it shows in other respects many 
signs of hasty composition, which greatly detract from 
its value. For example, there are frequent evidences 
of haste in the treatment of electrical units. In the 
table on p. 9 the heading of the last column but 
one is ‘electrochemical equivalent per coulomb in 


mg. per sec."’; the words ‘per sec.’” are not only 
superfluous but misleading. On p. 29 we find 


“ y kilowatt= 101-93 kilogrammeters,”’ and “ 1 horse- 
power is 75 kilogrammeters,” where the words ‘ per 
second’? should have been added in both cases. 
Nothing is more detrimental to clear thinking on the 
part of the student than slipshod statements of this 
kind. Again, in the table of ‘useful data” on 
p. 286 we find ‘1 kilowatt= 1000 watt-hours,’’ and 
volt x amperes=watts."’ Such data are the reverse 
of useful. .\ curious batch of mistakes is to be found 
on pp. 231-232. It is stated on p. 231 that the electro- 
lyte for the preparation of diethyl succinate is “ acid 
potassium or sodium malonate ’’ instead of “ ethyl 
potassium or sodium maloenate.”” On the same page 
we twice find ‘ diethyl adipic acid” instead of diethyl 
adipate, and on the succeeding pages a similar error 
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is repeated. On pp. 226-227 it is surely wrong to 
ascribe the formation of the trace of ethylene found 
during the electrolysis of an acetate to the same cause 
as that which produces the plentiful yield of ethylene 
during the electrolysis of a propionate. The fact that 
equation v. is divisible by 2, and that equation iv. is 
not so divisible, is almost in itself sufficient evidence 
ihat the actions are of essentially different character. 
1t is somewhat surprising to find that the kathodic 
reduction of nitrites, nitrates, and arsenical com- 
pounds finds treatment under the heading ‘ Metals 
deposited as Oxides at the Anode’ (pp. 145-150). 
These and similar slips are minor blemishes; but it 
is to be hoped that the author will subject his boolx 
to a thorough revision for their removal when a 
second edition is called for. 

The references to origina] papers are numerous, 
and a convenient table of five-figure logarithms, with 
instructions for its use, is contained in an appendix. 
The value of the table might be still further 
augmented by the inclusion of instructions for the 
use of the decadic complements of logarithms, a 
device of which the chemical student is almost in- 
variably ignorant. 


OUR BOOK SHELF. 


Das Alter der wirtschajtlichen Kultur der Menschheit, 
ein Riickblick und ein Ausblick. By Ed. Hahn. 
Pp. xvi + 256. (Heidelberg: Carl Winter, 1905.) 
Price 6.40 marks. 

In the opinion of Dr. Hahn, well known as the inquirer 

who revolutionised our ideas on the so-called ‘ three 

stages ’’—hunting, pastoral pursuits, agriculture—the 
mass of the reading public will not change its 
traditiona] views on pre-history and primitive culture 
unless the specialist is prepared to do more for it than 
issue specialist literature. With the object of making 
propaganda fer his views on the domestication of 
animals, the forms of cultivation, the transition from 
hoe-cultivation to plough-cultivation, the invention of 
the plough, the use of the ox as draught-animal, the 
share of woman in primitive culture, and especially the 
development of personal property, Dr. Hahn has 
written the present work, and his object in so doing is 
commendable. Even specialist literature, however, is 
not above all considerations of form and logical 
sequence of ideas; in an oeuvre de vulgarisation it is 
a fortiori necessary that there should be an orderly de- 
velopment of facts and of the conclusions to be drawn 
from them; and this, unfortunately, Dr. Hahn has not 
given us. Not only is the book in places indigestibly 
full of facts the connection of which with the main 
argument is not always made clear, but too much is 
attempted; to the list of subjects given above must be 
added the description of the economic conditions and 
interrelations of China, Babylonia, India, and Egypt, 
a discussion of the origin of the wheel and the waggon, 
much polemical matter, dealing with criticisms which 
the public has never read, and finally excursuses on the 
fiscal question, socialism, and other subjects uncon- 
nected with his immediate purpose. It would be unfair 
to deny that the book is interesting and stimulating, 
but it is rather a causerie than an exposition of the 
author’s theories. This is the more unfortunate be- 
cause his views on the domestication of animals, the 
forms of cultivation, and the stages of economic evolu- 
tion are largely accepted. From mere Jack of literary 
skill Dr. Hahn will leave his readers comparatively 
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unmoved. As an example of the deficiencies of the 
book we may mention that the process of domestica- 
tion of cattle is dismissed with a mention. Many of 
the author’s theories are improbable; it is unnecessary 
to suppose that the curved horns imitating the shape 
of the crescent moon first Jed to the sacro-sanctity of 
cattle; there are animal cults everywhere. Personal 
property, even in vegetable food, was known before 
domesticated plants; the Australian natives store up 
bunya-bunya nuts. We do not need to look to the 
apparent motion of the stars for the explanation of the 
origin of Babylonian god-processions, which are a 
natura] method of disseminating the holy influence. 
The connection of sexual ideas with agriculture may 
be secondary; syncretism is disregarded in this and 
other instances. It may not be out of place to say that 
a few maps of culture areas would have been very 
helpful, and not to the general] reader only. 
Ne We 10, 


Infantile Mortality and Infants’ Mitk Depéts. By 
G. EF. McCleary, MOD), DIPTHR Ppa xiv ease 
(London: P. S. King and Son.) Price 6s. net. 


Tue publication of the evidence before the Inter- 
Departmental Committee on Physical Deterioration 
has directed general attention to such subjects 
as infant feeding. The decreasing birth rate and the 
appallingly high death rate among infants are dealt 
with by the author in the earlier chapters of his book. 
An increasing number of mothers are unable to 
nurse their children, so that some method of artificial 
feeding has to be adopted. The death rate in 1904 
among children under one year was 146 per 1000 
births, and even these figures by no means represent 
the total evil, for many of the survivors must be 
seriously affected. How can this fearful waste of life 
be stopped? Dr. McCleary deals with one solution, 
viz. the establishment of depédts worked by the 
municipality and partially rate-supported. It is 
generally agreed that cow’s milk is the best substitute 
for human milk. Various opinions are held as to the 
degree of modification that may be necessary, but 
pure cow’s milk is the basis from which to work. 
Even if a pure milk were on the market the poor 
could not afford to buy it. The question of State 
assistance arises. Dr. McCleary leaves the moral 
question as to whether it is for the ultimate good of 
a people to relieve them of their parental duties. 
Within the compass of 130 pages he wisely restricts 
himself to the practical working of the depéts, and 
as he speaks with knowledge of the Battersea depét 
his testimony is of interest. In France the milk 
depét system is carried out to a considerable extent, 
unmodified sterilised milk usually being supplied 
(Budin’s method). In America the tendency is to 
follow Rotch in giving modified unsterilised milk. 
The author repeats the necessary warning that a 
dirty milk is not made clean by sterilisation, and from 
this it follows that no depét is on a satisfactory basis 
unless it has absolute control of its own milk supply. 
Dr. McCleary advocates much more stringent super- 
vision of the genera] milk supply, and the establish- 
ment of municipal depéts on the lines of that at 
Rochester, U.S.A. 
The book is well illustrated. 


A Critical Revision of the Genus Eucalyptus. By 
J. H. Maiden. Parts i. to v. Pp. iv+146. (Sydney: 
W. A. Gullick, 1903-4.) 

Tue classification of the Australian eucalypts presents 

similar difficulties to those which confront the botanist 

who undertakes the arrangement of the Hieracia or 

Rubi of our native flora, with the additional disad- 

vantages that the eucalypts are trees or shrubs, and 

their distribution is more extensive. In the cir- 
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‘ cumstances it is natural that monographers should 
- have expressed diverse opinions as to the limits of the 
‘species, and that different characters and parts of 
. the plant should have becn taken as a basis for classi- 
fication. Bentham grouped the species according to 
the shape and mode of dehiscence of the anthers, 
! and von Mueller followed his lead. Prof. Tate has 
‘proposed a system based upon the structure of the 
fruit, whilst of vegetative characters, the cotyledons, 
leaf-veins, stomata, gums, and timber have all been 
tested in the hope of finding satisfactory criteria. 
Mr. Maiden attaches considerable importance to the 
barks and timber for the guidance of the forester, but 
recognises that the anthers and fruit are the best 
characters for the systematist. 

In the present monograph the object of the author 
has been to include, with a description of the impor- 
tant characters, the substance of all recorded observ- 
ations and investigations which might assist in 
determining the position and value of species or 
varieties. Synonyms are considered in detail, with 
the original description of each where it has been 
proposed as a species, and the range of each species is 
noted; finally, the author’s views are crystallised in a 
discussion of the affinities of allied species. These 
views are based not only on the cxamination of 
specimens from important herbaria, but also upon 
much careful study of the growing trees in their 
native localities. Whilst recognising the desire of the 
author to render the work as comprehensive as pos- 
sible, it must be said that its practical value would 
be increased by a considerable reduction in the amount 
of material, in the size of print and in the spacing. 
The five parts issued amount to 145 pages, and con- 
tain twenty-four plates for eight species, so that the 
complete work will be bulky and exclusive as to price. 
It may be suggested that a supplement to this treatise 
in the shape of a compendium suitable for foresters 
and students generally would be most useful. 


Hymenopteren-Studien. By W. A. Schulz. Pp. 147. 
(Leipzig: Engelmann; London: Williams and Nor- 
gate, 1905.) Price 4s. net. 

Tue present work consists of three essays, the first 

relating to African Hymenoptera (chiefly Vespidze and 

Fossores), the second describing new genera and 

species of Trigonalide, and_ the third discussing 

Vespide and Apidz from the Amazons. The work is 

chiefly descriptive, and will hardly appeal to any but 

specialists, who must of course consult it when work- 
ing at the faunas and groups which are discussed 

Tete 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The High-frequency Electrical Treatment. 


THE inquest on a lady who died in the Charing Cross 
Hospital on Aprif 11 must be of interest to those who 
employ the high-frequency electrical treatment. The re- 
port of the case in the Standard of April 17 is as follows :— 
**On April 11 she (the deceased) was under treatment, 
lying on the electrical couch. Suddenly witness observed 
the perspiration break out on her face, and immediately 
stopped the current. He watched her for a while, and as 


she seemed to be in a collapsed state he administered a 
spoonful of sal volatile. Then he recognised symptoms 
which pointed to ‘a serious state of affairs,’ and sent for 
Dr. Bailey. The lady was removed to another ward and 
died in the evening. Death was caused by hemorrhage 
of the brain, following a rupture of an artery. This was 
not a consequence of the electrical treatment; she would 
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probably have died just the same if she had been 
in the waiting-room, instead of on the elcctrical 
It was a mere coincidence. Dr. Bailey and Dr. Frey- 
berger gave evidence supporting this view of the case.’”’ 
The treatment was that of the high-frequency electrical 
current. 

Now that high-frequency electrical discharges are much 
employed in medical work, being the newest and most 
up-to-date method of treatment for many diseases, it is 
somewhat important that even *‘ mere coincidences,’’ such 
as that cited, should not be overlooked or treated lightly ; 
it is only by collecting evidence on such points that any 
real knowledge respecting the action of the treatment can 
be obtained. Shortly after the experiments of N. Tesla 
on electrical discharges, 1 carried on many experiments 
on the subject, and from somewhat painful experience 1 
have learned that one source of trouble may be overlooked 
by many, since it is a secondary action, so that while 
the utmost attention may be given to the behaviour of the 
discharge itself, but little may be given to the action of 
the air which has been subjected to an electrical discharge. 
The danger of breathing such air was pointed out by me 
long ago (NatuRE, 1896), and by many other workers with 
electrical discharges since then. Air which had been 
acted on by the high-frequency discharge, when breathed, 
caused irritation to the throat and lungs, and a feeling of 
suffocation, in some cases very severe. This is rather to 
be expected, since ozone and ozonised air act on blood, 
albumen, and organic substances readily. Profs. Roscoe 
and Schoriemmer write thus in their treatise on ‘‘ Chem- 
istry,’ p. 243, vol. i. (subject, ozone) :—‘‘ Whilst blood is 
completely decolorised, the albumen being entirely, and the 
other organic matters being nearly all destroyed.”’) 

The trouble mentioned was removed to a considerable 
extent by inducing a strong draught of warm air across 
the chamber where the apparatus was used. I feel that 
1 am taking a great liberty in suggesting anything to the 
high-frequency specialist, who will give me at once the 
reason why self-induction is expressed as ‘*a length,’’ and 
why a rapidly varying electromagnetic field causes flashes 
of light to be seen when the head is placed in such a field. 
1 would suggest that in connection with the method of 
treatment with the high-frequency discharge, all evidence 
of new phenomena should be collected and sifted in a 
scientific spirit, whether it be for or against ibis 

Operators now take every possible precaution to guard 
themselves against the evil effects of the X-ray, which at 
first was treated as quite innocuous. May not the high- 
modified form have a somewhat 
similar kind of action, and should it not be treated with 
as much, or at least some, caution ? 

F, J. Jervis-Smitn. 


sitting 
couch. 


The Critical Temperature and Pressure of Living 
Substances. 


It is well known that living substance is in a labile state, 
its constructive or destructive metabolism being determined 
by minute changes, sometimes of temperature or pressure, 
sometimes of other dynamic conditions. But Mr. Geoffrey 
Martin’s suggestion (NaTuRE, April 27, p. 609) that the 
lability is due to the great number of atoms in the molecules 
of living substance, or to the complex “ carbon compounds ”’ 
present, gives only a partial explanation. 

The decomposition of a chemical compound under raised 
temperature, diminished pressure, &c., depends not only on 
the size and complexity of the molecules, but also on the 
tendency of the atoms to re-arrange themselves and form 
more stable compounds, generally with dissipation of 
energy. For instance, the paraffins with large molecules 
are fairly stable, the products of their decomposition being 
hydrocarbons still. Fatty acids with equally large mole- 
cules are less stable, for there is a tendency to split off 
substances of higher oxidation, leaving a hydrocarbon 
residue. his tendency increases with the increase of 
oxygen in compounds, and so the small molecule of glucose 
is less stable than the large molecule of fatty acid. The 
presence of nitrogen is often a cause of instability, 
especially when the nitrogen forms a link between elements 
(or groups) of opposite polarity ; and the instability is most 
marked when the nitrogen is combined with oxygen on the 
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one hand, and with carbon and hydrogen on the other, as 
in the explosives, e.g. nitroglycerine. 

Living substance has apparently all the above mentioned 
sources of instability, and perhaps not the least important 
is that it has for its pivot nitrogen, the element which 
above all others is remarkable for the lability of its com- 
pounds. F have elsewhere’ indicated the probability that 
the active molecule of living substance consists of an 
enormous complex of proteids, carbohydrates, &c., linked 
together by means of the nitrogen atoms, and that the 
oxygen store is more or less combined with the nitrogen. 
At the death of the molecule its constituent groups (pro- 
teids, &c.) are released, and the store of oxygen passes 
from the nitrogen into other and more stable forms of 
combination. F. J. ALven. 

Cambridge. 


Chalk Masses in the Cliffs near Cromer. 


AT the present time the cliffs near Cromer exhibit some 
interesting chalk masses in the Glacial drifts. Between 
East and West Runton Gaps are several of great size and 
remarkable in position. One, a very long slab-like mass, 
is bent from being nearly horizontal until it is almost 
vertical, and thus comes to within a short distance of 
the top of the cliff. The masses near Trimingham will 
now repay a close study, for they have changed greatly 
during the last five years. Both my friend, the Rev. E. 
Hill, and 1 have made notes and rough sketches, with the 
intention of sending to the Geological Magazine a short 
account of what can now be seen; but we earnestly hope 
that some geologists who are adepts at photography will 
visit both localities at the earliest possible opportunity, in 
order to secure a permanent and accurate record of these 
exceptionally interesting sections. T. G. Bonney. 


The Rigidity of the Earth’s Interior. 


Yue letter of Dr. T. J. J. See (NaTuRE, April 13, p. 559) 
deals with a subject of profound interest to students of 
the larger problems connected with physical geology. But 
it appears that, in Dr, See's treatment of the subject, he 
has overlooked an important point, which J dealt with in 
a paper read before Section C of the British Association 
at Birmingham in 1886. Therein } directed attention to 
the fact that ‘“ gravitation’ is only a special instance of 
the law of universa] attraction, and as a corollary to 
this, at any considerable depth within the sphere of the 
earth, an appreciable factor of what I may call negative 
gravity must be allowed for, owing to the counter- 
attraction of the mass of matter situated nearer the surface 
of the sphere; so that a body placed at the centre of gravity 
of the earth, whatever its mass or density, would have no 
weight at all. 

I am glad to see that the consideration of ‘ critical 
temperatures ”’ of quasi-solids (the importance of which 
was emphasised in my little work on metamorphism 
some fifteen years ago) is receiving serious attention, and 
T may also point out that the idea of a potentially liguid 
(or even gaseous) condition of a mass at depths in a 
practically rigid state is not new; it was treated in a 
masterly way hy Prof. Albert Heim, of Ziirich, some 
twenty years ago, in his magnificent work ‘‘ Ueber den 
Mechanismus der Gebirgsbildung.”’ ‘‘ Ueberlastet ?? js the 
word used by Heim to express such conditions, where the 
pressure is so far ‘‘ hydrostatic ’’ as to consist of com- 
pression acting equally (for the time being) in all direc- 
tions. Any disturbance in a given portion of the litho- 
sphere of the equilibrium thus existing must result in 
shearing movement if the disturbance be small, and in flow 
in a given direction if the relief in that direction from 
pressure is great and rapid enough. In the former case 
we should get ‘ metataxic change,’? in the latter 
schistosity; for I still challenge the statement, made 
recently by a high authority, that ‘it is only a question 
of degree between the cleavage of a slate and the foliation 
of a crystalline schist or gneiss.’ 

Questions relating to tidal action in the rotating litho- 
sphere, and even Lord Kelvin’s oft-repeated objection on 


1 Report Rrit. Assoc., 1896, p. 983; and Proc. Birninghan Nat. Hist. 
and Philos. Soc, 1249. 
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that ground to the impossibility of any considerable por- 
tion of the lithosphere being fluid, because the earth does 
not undergo the deformation which the physicist would 
expect owing to the tidal action which should be set up 
within it, might possibly be seen in a fresh light on taking 
into account the remarkable facts demonstrated by Prof. 
John Perry in his lecture on spinning tops, which he gave 
to an audience of working men on the occasion of the 
meeting of the British Association at Leeds in 1890. As 
a “working man’’ in a real sense of the word, I con- 
sidered myself privileged to attend that lecture, and was 
rewarded by finding in my own mind a great difficulty 
cleared up by Prof. Perry’s masterly demonstrations of the 
practically rigid condition of non-rigid bodies, if only made 
to rotate with sufficient rapidity, as the equatorial regions 
of the earth do—something like 1000 miles an hour. 
Bishop's Stortford, April 17. A. IRVING. 


Rival Parents. 

A curious example of the rival claims of a pair of 
thrushes and a pair of blackbirds for the parentage of a 
young blackbird is being observed in my garden. 

A pair of blackbirds built a nest in a small thick laurel, 
and in another shrub, some 4 feet off, a pair of thrushes 
also built a nest. The young in both nests were hatched 
out at the same time, and were successfully reared until 
they were some eight or nine days old, when a cat attacked 
the nests (Monday, April 17), killing all the young thrushes 
and all the blackbirds except one, which was found hidden 
under the shrubs. It was continually visited after the 
tragedy by both the old thrushes and old blackbirds, and 
two or three hours later was removed in some way not 
observed to a shrubbery twenty or thirty yards away. 
There for the last five days it has been fed and looked 
after by both pairs of birds, who mob with exceptional 
vigour any intruding cat or dog. The young bird seems 
to have thriven mightily under the attentions of its true 
and foster parents, who appear in no way to be jealous 
of one another. KeEnnepy J. P. Orton. 

University College of North Wales, Bangor, April 21. 


The Measurement of Mass. 

In the notice of my little book, ‘‘ Radium Explained,” 
on April 6, twenty-nine lines are devoted to showing that 
} have reached a wrong conclusion through not knowing 
that mass is measured by inertia, and I am corrected in 
these words :—‘‘ how is the quantity of matter to be ascer- 
tained? The choice practically lies between defining mass 
by inertia at a given speed or by gravity. . .. As, however, 
gravity depends on local circumstances, while inertia (at 
given velocity) does not, the latter property is preferred 
for the definition of mass, as being more fundamental.” 
So far from rejecting this principle, I state it, in almost 
the .same terms, on p. 84 of my book :—‘‘ Mass, or 
quantity of matter, is usually ascertained by weighing. 
But weight is merely the force with which the earth 
attracts, and this varies with our position on its surface. 
To get an absolute test of mass, which would be in- 
dependent of position, we may measure the force required 
to move or stop a body at a certain speed.’’ And nowhere 
in the book have | supported any argument by the re- 
pudiation of the principle here clearly stated. This is a 
question of fact; the other objection taken is equally ill- 
founded, but, being on a controversial point, it cannot be 
dealt with so briefly. W. Hampson. 

West Ealing, May 1. 


Properties of Rotating Bodies. 

Pror. W. H. Pickerinc, in Nature of April 27 (p. 608), 
refers to the property which a rotating body possesses of 
assimilating, in certain circumstances, its axis of rotation 
ta a secondary axis of rotation or revolution impressed 
upon it, and he mentions the fact that this property is 
rarely described. 

It was fully discussed in an elementary lecture given by 
Prof. Perry at the Royal Institution about fifteen years 
ago, and afterwards published in the Romance of Science 
Series under the title ‘‘ Spinning Tops.” 

E. W. RowntTREE. 
20 Queen Square, W.C., May 1. 
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SPECTROHELIOGRAPH RESULTS. 


RECENT 
a a previous number of this Journal (vol. Ixix. 
p. 609, 1904), under the heading af = New 
Epoch in Solar Physics,” | gave an account of the 
magnificent work that Prof. Hale had recently been 
accomplishing at the Yerkes Observatory with his 
latest form of spectroheliograph, the instrument being 
worked in conjunction with the great 42-inch Yerkes 
refractor, which forms an image of the sun seven 
inches in diameter. 

In the present article it is proposed to give a brief 
description of another instrument based on the same 
principle, an account of which was published by M. 
Janssen, and to indicate some of the results which 
have been obtained with it. This instrument has 
been at work at the Solar Physics Observatory during 
the past year, and in a recent communication to the 
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Fic. 1.—The spectroheliograph, showing the general arrangement of the two slits, 


which the solar image is moved across the primary 
slit by means of the declination motor which moves 
at the same time and rate the photographic plate; 
or the primary slit, and with it the whole spectro- 
heliograph, may be moved across the image formed 
at the focus of the equatorial. The first method is 
that adopted at the Yerkes Observatory, and the 
second that at Potsdam. 

There is a further method in which a stationary 
solar image is formed by means of a siderostat and 
lens, and the spectroheliograph is mounted hori- 
zontally and moved in an east and west direction 
across this fixed image. Such a mode of procedure 
is that employed at South Kensington. 

The advantage of the last mentioned arrangement 
is that there is no limit to the size or weight of the 
spectroheliograph; the uniform motion required can 
be easily and efficiently secured, and lastly, this 


ay 


tbe collimating and camera tubes, the moving (upper) and fixed 


(lower) triangular frameworks. 


Royal Astronomical Society 1 gave a more full 
account of it, to which reference can be made for more 
detailed information than is here given. 

it is not necessary in this place to refer at any length 
to the principle which underlies the construction of a 
spectroheliograph, since this was referred to in the 
article above mentioned. It will suffice here to say, 
therefore, that the pictures produced by this new 
method of solar research give us photographs of the 
sun in monochromatic light, or in rays of any par- 
ticular wave-length that is desired. Thus if we re- 
quire to study the distribution of hydrogen on or 
around the solar dise we employ a line in the spectrum 
of hydrogen, if calcium a calcium line, or iron an 
iron line. 

There are, however, several methods of using the 
spectroheliograph. This instrument may either be 
employed in conjunction with a large equatorial, in 
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motion does not in any way affect the steadiness of 
the solar image under examination. ; 

The South Kensington instrument was erected in 
the year 1903, but it was not until last year that satis- 
factory photographs were secured and routine work 
begun. This success was due to the use of a larger 
lens (12-inch) for throwing the solar image on the 
primary slit, the previous lens of 6 inches aperture 
not giving a sufficiently bright image. 

In this curtailed description of the instrument refer- 
ence of any length need only be made to the spectro- 
heliograph proper. There is nothing particularly 
novel about the siderostat, except, perhaps, its more 
than usual size, the large mirror of 18 inches 
diameter, the two small motors for operating the stow 
motions in right ascension and declination, and a 
modified form of Russell control for regulating 
the speed of the driving clock. This instrument is 
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placed in a separate house the upper portion of which 
can be rolled back towards the north. Some distance 
due south of this, in another building, is the 12-inch | 
Taylor photo-visual lens mounted on a concrete pillar, | 
and still further south, and in the same building, is 
the spectroheliograph, also mounted on concrete 
pillars. 

Wtih this arrangement the solar beam is thrown 
by the siderostat mirror continuously due south and 
in a horizontal direction; this beam then falls on the 
12-inch lens, and the solar image in the focus of this 
lens is thrown on the primary slit plate of the spectro- 
heliograph. 

In order to analyse the solar image by allowing 
each portion of it to fall successively on the primary 
slit, the latter, and consequently the whole of the 
spectroheliograph, has to be moved horizontally in an 
east and west direction, a distance a little more than 
the diameter of the solar image (in this case 
24 inches). Further, this motion has to be extremely 
uniform. 

The method adopted to accomplish both of these | 
requirements is as follows :—A triangular iron frame- 
work (Fig. 1) is supported on three levelling screws 
on three concrete pillars. A second framework of the 
same size and material is placed on the first, but, 
separated by steel balls free to roll between small 
steel plates fixed to each frameworlk: near the corners. 

The longer side of this isosceles triangle is placed 
in a north and south direction. The direction of 
motion of the upper framework is restricted to an 
east and west line by means of a guide bar fixed to 
the lower framework; two small levers with rollers 
attached to the upper framework are pressed against 
this guide bar by means of small weights, thus en- 
suring the correct direction. 

The actual motion of the upper framework is 
obtained by weights attached to one end of a steel 
strap the other end of which, after passing over a 
pulley mounted on an arm on the lower framework, 
is fixed to the western corner of the upper framework, | 
This weight always tends to pull the upper frame- | 
weal towards the west, that is towards the right in | 

He, fl 

The motion is controlled by a plunger projecting | 
downwards from the upper framework operating a 
piston in a cylinder full of oil attached to the lower 
framework. The outlet valve can be so adjusted that 
anv desired rate of motion can be obtained. 

Owing to changes of temperature of the oil, 
different rates of movement can be obtained for any 
one reading of the micrometer head regulating the 
outlet valve. It is necessary, therefore, when making 
an exposure for a “disc ’? or ‘* limh” picture to talxe 
the temperature of the oil into account. This is 
accomplished by emploving a table, made from 
previous ‘‘runs,’’ in which the valve setting can be 
directly read off from the temperature reading and the 
reouired length of exposure. 

Tt is on the upner framework that the optical parts 
of the spectroheliograph are placed. ‘These consist 
of a double tube carrying the two slits (Fig. 2) at the 
northern or siderostat end and the two lenses (4-inch) 
of equal focal length at the southern end. The dis- 
persion is produced by a single prism of 60°, and a 
reflector is inserted in the system in order to make 
the total deviation of the beam 180°. Thus the nart 
of the solar image which passes through the primary 
slit falls on the collimating lens, is reflected by the 
6-inch mirror on to the prism, traverses the latter, and 
finally, after nassing through the camera lens, is 
brought to a focus in the plane of the secondary slit 
in the form of a spectrum. By isolating any nar- 
ticular line in this spectrum by means of the secondary 
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slit (Fig. 2) the solar image can be analysed in this 
wave-length. 

For photographing the whole disc of the sun or 
its immediate surroundings with one exposure the 
lengths of the slits must be greater than the diameter 
of the solar image (2! inches); in the present case they 
are 3 inches long. Further, owing to the fact that 
the lines in the spectrum are curved, the secondary 
slit jaws are curved to the same radius; this necessi- 
tates very accurate adjustment of the secondary slit 
on the line, and means are provided to facilitate such 
requirements, 

In order to obtain a photographic record of the sun 
in monochromatic light, a fixed photographic plate is 
held by means of a wooden support as close to the 
secondary slit as possible (Fig. 2). In this way, as 
the primary slit moves over the stationary solar image, 
so the secondary slit traverses with equal speed the 
stationary photographic plate. 

Up till now the secondary slit has usually been 


Fic. 2.—I be primary slit is on the left and the secondary hehind the plate 
carrier is seenon the right. This illustration shows also the metal disc 
in position for a *‘ imb’’ exposure. 


adjusted on the ““K ” line of calcium by eye estim- 
ation aided by a small watchmaker’s lens, a check 


being made by taking a photograph of the spec- 
trum, if possible with a sun-spot region, on the 


primary slit. On bright days this setting can be 
made with little difficulty, but during the late autumn, 
with a low sun, the ‘IK ’’ region of the spectrum is 
not easy to see, and the setting is in consequence 
very uncertain. A new method just brought into 
operation entirely eliminates this difficulty, for at a 
constant distance on the red side of the “‘K”’ line 
a small glass plate has been set with a cross engraved 
on its surface which can be adjusted on a known 
line in the more visible region of the spectrum. By 
bisecting a particular line with the cross the “Kk” 
line is adjusted on the slit jaw simultaneously. 

The photographs taken during the past year have 
been of two kinds, the first to investigate the dis- 
tribution and area of the calctum clouds, or flocculi 
as Prof. Hale has termed them, on the sun’s disc, and 
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the second the distribution and forms of 
round the limb. To obtain the latter, a metal disc 
just a little smaller than the solar image is placed 
close up to the primary slit plate (Fig. 2), and re- 
tained there by a metal wire fixed to a firm base; this 
disc is so adjusted that it is concentric with the solar 
image. While in use it becomes extremely hot, and 
it is therefore necessary that it be made of metal and 
riveted to the wire which supports it. These limb 
pictures, an example of which is given in Fig. 3, are 


prominences 


Ww 


Fig. 3.—Limb and disc of sun in 


to rth. 53m. 48s. (interval 18s.). 


of a composite nature in that after the exposure of | 
the limb has been made the metal disc is removed | 
from the primary slit, and a “‘disc”’ exposure 1 
made on the same plate. It has been found by ex- 
perience that a ‘‘ limb ”’ exposure requires about sixty | 
times the time that is necessary for a ‘disc ”’ ex- | 
posure. Under very favourable conditions fifteen | 
seconds is necessary for the latter and fifteen minutes | 
for the former. | 
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Without entering into too minute details, the follow- 
ing brief summary of the more salient facts derived 
from a general survey of the photographs taken 
during the past year may be given. 

Dealing with the ‘disc ” pictures in the first in- 
stance, all of them show a “ mottling ’’? of very 
definite character extending from the equator to the 
poles. Nearer the equatorial regions this mottling 
seems to become exaggerated in size in patches, some 
of the interspaces becoming filled up, giving rise to 
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“” lizht, July ig Limb exposed rom rth. 36m. to rth. 52m. (interval 16m.); Disc expose 1 from uth. 53m. 


305. 
Enlarged nearly 2} times. 


the prominent flocculi, many of which clearly indicate 
the mode of structure. Fig. 3 gives an idea of their 
appearance in the photographs. It will be seen that 
are frequently long streaky bright portions 
springing apparently from a central nucleus and 
having subsidiary ramifications. A three-legged form- 
ation is a very common type of structure in many of 
the photographs. 


These flocculi, in the first instance, exist alone, but 
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in some of them spots appear at a later stage. No 
spot has been photographed unaccompanied by a 
flocculus; in fact, the duration of a spot is only a 
brief interval in the life-history of a flocculus. 
Another interesting subject of inquiry is the position 
of a spot in relation to the flocculus. Spots more 
generally make their appearance near the head of, 
or, in other words, precede the apparently trailing 
masses of the calcium clouds with respect to the solar 
rotation, which is from east to west. Some examples 
of these are given in Fig. 4. When there are two 


fairly large spots in one flocculus, the larger one 
nearly always precedes the smaller one. 
pictures 


The composite (Fig. 3) showing the 


1904 


April 27 


April 27 


July 14 


August 2 


August 29 


West East: 


Fic. 4.—Typical cases of spots situated in the front portions of flocculi. 


‘limb ’’ and “‘ disc *’ have also brought to light many 


interesting points which call for further inquiry, In | 


the first place prominences both near the solar poles 
and equator give strong images in calcium light. 


Secondly, prominences, which occur nearer the solar | 
appear to disturb | 


do not 
on the disc in these high lati- 


poles than the fiocculi, 
the regular mottling 
tudes. 

Again, an intense flocculus, when on the limb, is 
not always accompanied by a large prominence. 
These two last mentioned facts seem to indicate that 
floceuli and prominences are not always interdepen- 
dent phenomena. 

On continuous fine days, when several photographs 
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of the limb are secured, an opportunity is afforded 
of studying the changes in the form of large promin- 
ences after intervals of a few hours. Two examples 
of such changes are here illustrated and briefly de- 


Fic. 5.—Showing changes in prominences after an interval of one hour. 
{Lower picture taken last.) 


scribed. In Fig. 5 we have two photographs (only 
the portions of the limb indicating the particular 
region of the sun in question are shown) which were 
taken on July 14, 1904, at 11h. Sm. a.m. and 12h. Sm. 
p-m. respectively. It will be noticed that during this 
interval of about one hour a startling change has 
occurred to the largest prominence; not only has its 
height been considerably increased, but its form has 
entirely changed. The material radiating the calcium 
light seems to have been ejected from the chromo- 
sphere and then to have apparently met a strong 
current moving polewards (that is, from left to right in 
the figure) which has thrown this material in that par- 
ticular direction. The change of height from about 
50,000 miles to 60,000 miles in this interval corre- 
sponds to a velocity of nearly three miles a second. 

Not less interesting is the apparent disappearance 
of the second large prominence in the figure situated 
Gnptheletite 

Another example of a change of form of an enor- 


Fic. 6.—Two views of a large prominence taken with a four hours’ interval 
between them. (Lower picture taken last.) 


mous prominence photographed on July 19 at 
ith. 45m. a.m. and 3h, 59m. p.m. respectively is that 
shown in Fig. 6. This prominence was situated in 
the south-east quadrant. The approximate dimensions 
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as deduced from measurements of the photographs 
were as follows :— 


Time Length in Height in 
b. m. miles mules 

Il 45 192,000 55,000 
3 59 216,000 60,000 


When it is mentioned that our earth has a diameter 
a little less than S000 miles, an idea of the magnitude 
of this solar disturbance can be roughly grasped. 

An interesting point to notice further in the original 
is the apparent falling towards the limb of the 
material forming the highest part of the prominence 
in the lower picture. 

Enough, perhaps, has now been written to give the 
reader an idea of the instrument at work, and a few 
deductions from the photographs obtained during the 
summer months of the past year. 

When it is considered that the results described, 
and others of which no mention has been made, only 
apply to the photo- 
graphs secured 


wou) Gee OK 
line of calcium, 
and that other 


lines in the solar 
spectrum, such as 
hydrogen, iron, 
magnesium, &e., 
still remain to be 
examined, some 
notion of the vast 
field of worl: open 
to investigators 
becomes apparent. 
To avoid too 
much duplication 
of work beyond 
what is absolutely 
necessary, steps 
should be taken as 
soon as_ possible 
to subdivide the 
Jabour. The past 
vear has seen the 
formation of a re- 
presentative hody 
to undertake such 
a scheme, and it 
is hoped that more 
instruments — will 
soon be erected 
and at work to 
cope with the 
large demand of facts relating to our sun rendered now 
possible by the pioneer work of Prof. Hale and M. 
Deslandres. Winuiam J. S. Lockyer. 


THESTBAGHING VALEE OF WENAGERIES* 


S° far as the general publie is concerned, there is 
always a very considerable danger lest menageries 
should be regarded merely as places of amusement and 
curiosity, and that their great value as teachers of 
zoology should be more or less completely ignored. 
The main objcet of the volume before us appears to be 
to emphasise the teaching value of institutions of this 
nature, and to show what admirable schools for aequir- 
ing the rudiments of praetieal zoology lie ready to our 
hand, if only we will take advantage of our oppor- 


1 * Natural History in Zoological Gardens; being some Account of 
Vertebrated Animals, with Special Reference to those usually seen in the 
Zoological Society's Gardens in London and Similar Institutions.” 
F. E. Beddard. Pp. x+ 3103 illustrated. (London: Archibald Constable 
and Co., Ltd., 1905.) Price 6s. net. , 
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Fic. 1.—F Jamingoes in the Regent's Park. 


By | 


tunities; in other words, we have nature-teaching of a 
unique deseription awaiting our attention. Mr. Bed- 
dard treats, indeed, his subject almost exelusively from 
this point of view, so that his volume forms, in great 
degree, a sketehy kind of text-book of vertebrate 
zoology, illustrated by a number of first-class phoco- 


graphs and drawings of the animals under discussion. 
Such a mode of treatment necessarily prevents the in- 


elusion of any great amount of matter that is really 
new in his works, and from one point of view it is a 
matter for regret that the author, with his long ex- 
perience of the establishment in the Regent’s Park, 
has not seen his way to give us more information 
with regard to the behaviour and life-history of 
animals in menageries. One point in this connection 
on whieh information is sadly lacking is the duration of 
life of animals in menageries, and the periods during 
which individuals of long-lived species have survived in 
captivity. So far as we have seen, information on this 


From Beddard’s ‘* Natural History in Zoological Gardens.” 


. latter point is given only in two cases, namely, in that 
| of the polar bear and that of the pelican. Possibly, 
however, the author may have in view a conipanion 
volume, in whieh these phases will form the leading 
theme; and if so, we feel sure that it will supply a 
marked want. 
Restricting, and very wisely so, his volume to the 
vertebrata, the author commenees with a general 
sketeh of the leading features of that group, and then 
takes in svstematic order the various representatives 
selected for description. Mammals accordingly come 
first; and it is not out of place to mention that Mr. 
' Beddard directs attention to the fact that a good 
popular name for this group is still a desideratum. Jn 
the case of both mammals and birds, the spceies taken 
as examples of different types are in the main well 
selected, and in nearly every instance the illustrations 
| are almost everything that ean be desired. .\s one of 

the best, among those reproduced from photographs, 
we have chosen the group of flamingoes, taken in the 
| gardens, to set before our readers. 
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Typographical errors appear to be comparatively 
few. The meaning of the last sentence on p. 22 is, 
however, obscured by the misplacing of the word 
** much ’’; while on p. 125 we have Suiae for Suidae, 
and on p. 149 Australia for Australian. As regards 
other matters for criticism, it may be pointed out that 
the author admits that the term aurochs properly be- 
longs to the extinct wild ox, and it is therefore not 
#asy to see why he applies it to the bison in the plate 
ef that animal. In the section on the wild ass (p. 60), 
“the non-scientific reader will probably find it difficult to 
ascertain the proper name and the number of races of 
the Asiatic representative of that group; while the 
sportsman will gasp with astonishment when told 
(p. 63) that this animal may be ridden down by an 
expert horseman after a run of five-and-twenty miles 
(or does the author mean minutes?). On p. 139 the 
Tasmanian devil, under the synonym of the ursine 
dasyure, is made to do duty for two species. Finally, 
the palzontologist is likely to be staggered by the 
suggestion (p. 185) that the horn of the American 
birds commonly known as screamers is a direct in- 
heritance from a dinosaurian ancestor. 

Throughout, Mr. Beddard has made his book read- 
able and mildly interesting; and it is especially satis- 
factory to find that he is conservative as regards the 
scientific names of the animals he discusses, and is, 
moreover, Sparing in the use of such of these names 
as he selects to designate the various species. The 
book should form a valuable companion during a 
visit to the gardens in the Regent’s Park, and likewise 
an excellent work of reference to those who really 
desire to learn something from visits of this nature. 


JRe Ike 


SCIENCE AT THE ROYAL ACADEMY 
BANQUET. 


AO the guests of the Royal Academy of Arts, at 

the anniversary banquet on Saturday last, were 
eminent representatives of many branches of science. 
The president of the Academy, Sir E. J. Poynter, pre- 
sided; and the Prince of Wales responded to the 
loyal toast proposed by the chairman. Sir E. Seymour 
having replied for the Navy and the Duke of Con- 
naught for the Army, the president proposed the toast 
of ‘‘Science,’? the domain of which, he remarked, 
appeals to innumerable interests from its utilitarian 
side, and in its higher aspects deals with matters which, 
while they transcend the imagination with their specu- 
lative possibilities, require for their verification the 
utmost capacity of the intellect for exactitude and 
minuteness of research. Sir William Huggins, pre- 
sident of the Royal Society, replied to the toast in the 
following speech, which we take from the Times report 
of the banquet :— 


I rise, as representing the Royal Society, 
ledge the toast of science, so cordially honoured by her 
younger sister, the Royal Academy. I say sister, because 
art and science have in common the same object of worship 
and study—nature, in her varying moods and aspects ; art 

“to exalt the forms of nature,’’ science ‘‘ to enlarge her 
powers.’’ More than this, for to be accepted of nature, 
to be true artists or true men of science, both must possess 
an intuitive and profound insight into nature. The fine 
paintings which surround us are not mere transcripts of 
nature, but created visions of nature, revealing to the 
common eye the cryptic poetry and prose visible only to 
the second sight of ay true artist— 


to acknow- 


. a painter gazing at a face 
Divinely through alr adeanee finds the man behind it.’ 

As truly, the man of science must be a seer, 
with the open eye and power of imagination. At this 
point the sisters part company. The muse of art fixes on 
the canvas a momentary aspect of nature, or of the human 
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face divine. The muse of science strains her eyes to see 
what is behind the outward show, her quest is for the 
why and wherefore of nature's changes. But science is 
more than a presiding muse; she is in very deed a great 
beneficent power imminent in the lives of her votaries, a 
power such as was feebly foreshadowed in the tales of 
folk-lore by the Queen of the Good Fairies, richly reward- 
ing by enchantment with all good things those who made 
her their friend. The seven-league boots and the magic 
steeds were but poor anticipations of the gifts of science 
—the railway, the motor, and the turbine-driven vessel. 
The enchantment of gold, jewels, feasts, and palaces are 
more than realised by the boundless resources which science 
places at man’s disposal. Science, indeed, brings back 
the age of Methuselah. Even literally life is prolonged by 
increased power over disease. True life is not measured 
by the passing of the suns, but by the sum of our activi- 
ties; not by the falling sands of the hour-glass, but by 
the living pulses of the mind. The flying train, the flash- 
ing of intelligence, night turned into day, and the thousand 
and one appliances of machinery crowd into one year a 
fulness of life which was possible to our fathers only, if 
at all, in many years. How great, then, would be the 
gifts of science to the nation in return for full national 
recognition—by placing science on an equality with the 
humanities in our universities and public schools, and by 
the endowment of laboratories worthy of the nation! With 
science nationally honoured, our armies and our ships 
could know no defeat, our machinery and our manufac- 
tures no rivalry in the world’s markets, our every under- 
taking must prosper. Shall we then remain in deadly 
apathy and take no steps to have it so? 


NIQUES. 


On Sunday, the President of the French Republic enter- 
tained the King at the Elysée at a dinner party, at 
which 120 guests were present. The guests included dis- 
tinguished authors, artists, musicians, and other repre- 
sentatives of intellectual activity, almost exclusively 
members of the Institute of France. By inviting leaders 
of literature, art, and science to meet the King, graceful 
recognition was given of the high place occupied by the 
muses in the polity of the Republic. In the days when 
sheer muscular force was the mainstay of a nation, bodily 
strength and prowess were rightly regarded as recom- 
mendations for Court favours; but now that brain-power 
instead of muscle determines the rate of national progress, 
the State that desires to advance must foster all the intel- 
lectual forces it possesses. This principle is well under- 
stood in France, and is also clearly recognised in Germany, 
where every man who makes notable contributions to know- 
ledge of any kind, assists industrial progress, or creates 
works of distinguished merit, whatever they may be, is 
sure to receive personal encouragement from the Emperor. 
The presence of these leaders of thought is a striking 
characteristic of the German Court; while, on the other 
hand, their absence, and the uverpowering influence of 
military interests, are distinguishing features of Russian, 
and, let us add, of British Court functions. 


On many occasions reference has been made in these 
columns to the excellent object lesson of the intimate con- 
nection between a scientifically organised system of educa- 
tion and national prosperity afforded by the success which 
has in recent years attended Japanese enterprise. It is 
gratifying to find that this insistence on our part is, in 
view of affairs in the Far East, now being echoed by our 
contemporaries. Commenting upon the account of its 
Tokio correspondent of the battle of Mukden, the Times, 
in a leader in the issue of April 25, remarked :—‘‘ We 
have before us evidence of national education in its highest 
and most complete manifestation—education such as we in 
this country have hardly begun to conceive. We have co- 
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erdinated intelligence at its best, fortified by an invincible 
moral, and employing a physical education capable of 
carrying out all its behests. We see these things not 
merely producing a small corps d’élite insignificant in com- 
parison with the mass of the nation, but turning out half 
a million of men with brain power adequate for their 
direction.’’ When it is remembered that Japan has estab- 
lished and perfected its system of education in the years 
since the passing of our first Elementary Education Act in 
1870, it is easy to appreciate how profound and speedy can 
be the effect of an earnest and sustained effort on the 
part of the Government of a nation to develop its educa- 
tional resources. There is hope that now our great news- 
papers are advocating the paramount claims of higher 
education and science we may see both more generously 
treated by the Government of this country. 


Tue inactivity shown by our statesmen in matters con- 
cerning the preservation of our ancient monuments com- 
pares very unfavourably with the measures taken in other 
countries to cherish their structures of antiquity. A timely 
article in the April number of the Quarterly Review directs 
attention to several cases of vandalism to show the pre- 
¢arious tenure on which this country holds so many of its 
artistic and historical treasures. Here we are afmost 
devoid of the official and semi-official machinery which is 
actively engaged abroad. France and Austria have State- 
appointed commissions which exercise a general super- 
vision over historical and artistic monuments, and see to 
their preservation and proper repair. The French list of 
structures regarded as of unmistakable national value con- 
tains about 2200 monuments, of which 318 are prehistoric 
in the form of dolmens or cromlechs. The care of monu- 
ments in all the German States is in the hands of official 
custodians or monument commissions, who are responsible 
to the Ministers of Public Instruction or of the Interior. 
The minor States of Europe exhibit a similar official 
interest in historical monuments. In our own country, 
however, only tentative efforts have been made at arrange- 
ments which on the Continent are in full working order. 
So far as any expenditure is concerned, the Ancient Monu- 
ments Acts are almost a dead letter. The indifference of 
the Government to the whole matter is sufficiently in- 
dicated by the fact that since the death of the inspector 
ef ancient monuments, General Pitt-Rivers, in 1900, no 
successor has been appointed to the post, although no 
emoluments are attached to it. It seems impossible to get 
eur so-called statesmen to see that unless the State shows 
active interest in the preservation of our ancient monuments, 
many of our national assets of the highest historical value 
are doomed to destruction. The public and public bodies 
would soon learn to prize such monuments if the Govern- 
ment would take steps to show that these structures are 
of national importance. 


Mr. E. T. Newtox, F.R.S., paleontologist to the 
Geological Survey, retired on May 4 after a distinguished 
service extending over forty years. In 1865 he joined the 
Geological Survey as assistant naturalist under Prof. 
Huxley, while Murchison was director-general; and when 
Huxley severed his connection with the Museum of Prac- 
tical Geology, he worked under the late Robert Etheridge 
until 1881. On Mr. Etheridge’s transfer to the British 
Museum, Mr. George Sharman and Mr. E. T. Newton 
were appointed joint palwontologists to the Geological 
Survey, and on Mr. Sharman’s retirement in 1897 Mr. 
Newton remained as chief of the palzontological depart- 
ment. The loss of his great experience and knowledge 
on all branches of palzontology, to say nothing of the 
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personal loss, will be widely felt in the museum at Jermyn 
Street by the officers and hy the visitors who come for 
assistance in the study of fossils. It is satisfactory to 
learn that Dr. F. L. Kitchin has been appointed to succeed 
Mr. Newton ; he received his palontological training under 
Zittel, and joined the staff of the Geological Survey in 
1898. He has published important monographs on fossil 
Invertebrata in the ‘‘ Palceontologia Indica.” 


Mr. Joun Gavey, C.B., engineer-in-chief to the Post 
Office, has been nominated for election as president for 
1905-6 of the Institution of Electrical Engineers. 


News has just reached this country that Dr. J. E. Dutton 
died at Kosongo, in the Congo, on February 27, while 
actively engaged in the investigation of trypanosomiasis and 
tick fever. 


Tue Paris Natural Iistory Museum has accepted a 
bequest made by M. Emmanuel Drake del Castillo con- 
sisting of a herbarium, a botanical library, and a sum of 
25,000 francs. 


Pror. Hans Meyer, of the University of Vienna, we 
learn from Science, has accepted the invitation to deliver 
the Herter lectures at Johns llopkins University on 
October 5 and 6. His subject will be ‘‘ The Physiological 
Results of Pharmacological Research.” 


Ir is announced that the New Mexico legislature has 
passed a law authorising a geological survey of the State; 
the sum of 1200). has been voted for the purpose, and is 
to be expended under the direction of the New Mexico 
School of Mines at Socorro. 


Pror. W. Kosic, of Greifswald, has been appointed 
ordinary professor and director of the physical laboratory 
at Giessen; Prof. M. Disteli, of Strassburg, professor of 
mathematics at Dresden; and Dr. Ernest Orloch professor 
at the National Physical l.aboratory at Charlottenburg. 


Pror. H. M. Howe, professor of metallurgy at 
Columbia University, Bessemer medallist of the Iron and 
Steel Institute, has been elected foreign correspondent of 
the Paris Society for the Encouragement of Industry to 
succeed Sir Lowthian Bell. The other four recipients of 
this honour are Cannizzaro, Mendeléeff, Solvay, and Sir 


Henry Roscoe. 


Mr. J. H. Hammonp has given 1000l, to establish a 
mining and metallurgical library at San Francisco. The 
State Mining Bureau already possesses an extensive library, 
but, for want of funds, it has not been possible to add 
new books during the past ten years. The new library 1s 
to be placed in the rooms of the Mining Burean, but as a 


separate unit. Three trustees are to select the books. 


Tue President of the Board of Agriculture and Fisheries 
has appointed a departmental committee to inquire, by 
means of experimental investigation and otherwise, into 
the pathology and etiology of epizootic abortion, and to 
consider whether any, and, if so, what, preventive and 
remedial measures may with advantage be adopted with 
respect to that disease. The chairman of the committee is 


Prof. J. MacFadyean, principal of the Royal Veterinary 
College. 

Tne Baly medal, given every alternate year on the re- 
commendation of the president and council of the Royal 
College of Physicians of London for distinguished work in 
the science of physiology, especially during the two years 
immediately preceding the award, has been awarded to 
Prof. Pawloff, of St. Petersburg. The Bisset Hawkins 
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gold medal for 1905, given triennially for work deserving 
special recognition as advancing sanitary science or pro- 
moting public health, has been awarded to Sir Patrick 
Manson, K.C.M.G. 


A DECIDED earthquake shock was felt in the Vale of 
Llangollen, North Wales, about 1.40 a.m. on May 1. The 
disturbance lasted about four seconds, and was accom- 
panied by loud rumbling sounds. The river Dee, which 
runs through the district, rose several feet during the 
night. 


Tue Paris correspondent of the Times reports that earth- 
quake shocks were experienced at about 2 a.m. on April 29 
over the whole of the Jura, the Rhone valley between 
Lyons and Valence, and the eastern portion of the Central 
Massive. All the shocks appear to have occurred simul- 
taneously, and were accompanied by sudden and violent 
squalls, as well as by rumblings like distant thunder. An 
earthquake shock, lasting eight seconds, was recorded also 
at Chamonix. Subsequently the shocks recurred, though 
in a mitigated degree. At this place a new spring suddenly 
gushed from the ground as the result of the seismic dis- 
turbance, and the waters of the river Arve were swollen 
in consequence. The shock was felt at 2.45 a.m. at Turin 
and Demodossola. The seismographs at the obscrvatories 
of Pavia, Padua, Ferrara, Modena, Ischia, and other 
towns also recorded disturbances. At Heidelberg Observ- 
atory the seismograph registered a decided earthquake of 
short duration at 2.49 a.m. 


ATTENTION was recently directed in these notes (vol. Ixxi. 
p- 492) to a statement made in the Times that the Tower of 
Galileo on the hill of Arcetri, near Florence, has been 
Practically destroyed in the course of recent building 
operations. Prof. A. Ricco, having been led by our note 
to make a special inquiry at Florence, now writes to point 
out that the so-called Torre del Gallo cannot in any way 
be considered as associated with the name of Galileo. 
Such an association was first suggested comparatively 
recently and purely gratuitously by the late proprietor of 
the tower, but no evidence in support of it can be traced 
either in the numerous letters or writings of Galileo. 
This was clearly pointed out by Gebler in 1878 in an 
article in the Deutsche Rundschau, and the most recent 
examination of Galileo’s writings made on the occasion of 
the publication of the ‘‘ national edition ”’ of his works has 
given support to the same opinion. It may perhaps be 
surmised that a confusion of names has occurred, Torre 
del Gallo, literally the Cock’s Tower, being wrongly re- 
garded as a corruption of Torre di Galileo. 


Ty one of his recent articles on Stonehenge (vol. Ixxi. 
p- 391, February 23) Sir Norman Lockyer referred to the 
interesting fact, pointed ont to him by Colonel Johnston, 
director of the Ordnance Survey, that the solstitial line in 
1680 B.C. passes through not only the present centre of 
Stonehenge, but also through Sidbury Hill to the north- 
east, and the earthworks at Grovely Castle and Castle 
Ditches to the south-west. This continuation of the 
solstitial line from Stonehenge to other ancient structures 
is of great interest; but an even more remarkable relation 
found by Colonel Johnston is that Stonehenge, Old 
Sarum, and Grovely Castle occupy the points of an equi- 
lateral triangle each side of which is exactly six miles in 
length. A very definite connection is thus shown to exist 
between the various primitive works in the neighbourhood 
of Stonehenge. We notice that Mr. J. H. Spencer de- 
scribes these relationships in an article in the April number 
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of the Antiquary, but he does not mention that the credit 
of the discovery of the connecting lines between the various 
monuments belongs to Colonel Johnston. 


We learn [rom the Journal of the Society of Arts that 
funds have been placed at the disposal of the council of 
the Society of Dyers and Colourists for distribution in the 
form of prizes for the solution of technical problems. The 
following prizes are now offered :—({1) 201. for a satis- 
factory systematic tabulation of the reactions of dyestuffs 
on the fibre, and a comprehensive scheme for their identifi- 
cation on dyed fabrics; (2) 10l. for a trustworthy method 
of distinguishing between ummercerised and mercerised 
cotton of various qualities, and for the estimation of the 
degree of mercerisation without reference to lustre; (3) 2ol. 
for a full investigation of the causes of the tendering of 
cotton dyed with sulphide blacks, and the best means of 
preventing such tendering; (4) 20l. for a_ satisfactory 
standardisation of the strength and elasticity of cotton 
yarns of various qualities and twists in the grey and 
bleached conditions; (5) 20/. for a full investigation of the 
average degree of tendering brought about in cotton yarn 
of various qualities by—(a) cross dyeing with acid colours; 
(b) dyeing aniline black; and-({c) various other dyeing pro- 
cesses, with the object of fixing standards for the trade. 
Further information can be obtained from the hon. secre- 
tary, Mr. E. T. Holdsworth, Westholme, Great Horton, 
Bradford. 


SATISFACTORY progress and general prosperity form the 
key-note of the report of the Zoological Gardens at Giza 
for the past year. The report is illustrated by the repro- 
duction of a most interesting photograph of an aard-vark, 
or ant-bear, slightly marred by the effect of a shadow by 
the side of the nose. 


Ix a communication published in the -lnales of the 
Buenos Altres Museum (vol. xii. pp. 1-64), Dr. F. 
Ameghino gives reasons for concluding that the single facet 
by which the astragalus of marsupials articulates inferiorly 
with the caleaneum is a specialised feature, derived from 
the more common type in which there are two such facets. 


Tue April issue of the Proceedings of the Royal Irish 
lcademty is devoted to a list of Irish Coelenterata, in- 
clusive of the Ctenophora, by Miss Stephens. The list 
includes about 250 species, but since the north-west coast 
of Ireland has not yet been thoroughly worked, it cannot 
be regarded as complete. 


Museum News is the title of a periodical issued by the 
Brooklyn (N.Y.) Institute of Arts and Sciences to replace 
the Children’s Museum News, and intended to deal with 
matters connected with both the Central and the Children’s 
Museum in that city. Special attention will be devoted to 
informing the public with regard to new exhibits and 
additions to the collections. 


ACCORDING to its seventy-first report, Bootham School 
(York) is making a vigorous push in the direction of 
encouraging the study of natural science, and the natural 
history club has entered a period of renewed life and 
vigour. The report is illustrated with reproductions from 
two excellent photographs, one showing the nest and eggs 
of a black-headed gull, and the other the same eggs in the 
process of hatching. 


Tue seals frequenting Killala Bay and the Moy Estuary, 
in Mayo, form the subject of an article by Mr. R. Warren 
in the April Zoologist. Both the common and the grey 
seal frequent and breed in this district, the young being - 
apparently born in most cases in caverns difficult of access. 
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The largest grey seal ever killed weighed 560 Ib., but 
specimens scaling 740 Ib. and 770 Ib. are recorded from 
the Farne Islands, on the Northumberland coast. 


“* DIE SOGENNANTEN RIECHSTABCHEN DER CLADOCEREN ”” is 
the title of a paper in vol. xii. of Ploner Forschungs- 
berichte, in which the author, Mr. D. J. Scourfield, of 
Leytonstone, discusses the function of the so-called olfactory 
sete in this group of minute crustaceans. From the 
stronger and more numerous development of these bristles 
in the males, it is inferred that their sensory functions are 
more acute in this sex than in the females. As regards 
their probable function, the author is of opinion that while 
they are largely concerned in the perception of taste, yet 
that they may also serve in the recognition of other senses 
which may be as far removed from taste as is the latter 
from hearing. 


Tue Journal of Hygiene for April (v., No. 2) contains 
a number of-interesting and important papers. Dr. Petrie 
discusses the relationship of the pseudo-diphtheria and 
diphtheria bacilli, and Dr. Boycott the relative seasonal 
prevalence of these two organisms. Dr. Petrie also de- 
scribes trypanosomes observed in rabbits, moles, and certain 
birds. Dr. Savage, as the result of experiments made to 
ascertain the degree of sewage pollution of tidal waters, 
considers that mud samples yield more trustworthy evidence 
of the degree of contamination than either water or oyster 
samples. Other papers are by Dr. Iamilton Wright on 
preventive measures against beri-beri, Drs. Newsholme and 
Stevenson, and Dr. Hayward on statistical methods applied 
-to birth-rates and life tables, and Dr. Mackie on a handy 
method of determining the amount of carbonic acid in air. 


Parr i. of the reports of the commission appointed for 
the investigation of Mediterranean fever under the super- 
vision of the advisory committee of the Royal Society has 
just been issued. The first two reports, by Major 
Horrocks, R.A.M.C., deal with the problem of the sapro- 
phytic existence of the causative organism (the M. meli- 
tensts) outside the human body. It is found that the 
organism will retain its vitality in sterilised tap water for 
thirty-seven days, in dry soil for forty-three days, and in 
moist soil for seventy-two days. The same observer was 
able to isolate the micrococcus from the urine, but not 
from the faces, sweat or breath of patients. <A series of 
experiments was instituted which showed that the micro- 
“coccus is absorbed by, and gives rise to the disease in, 
monkeys exposed to dust, or given food containing it. 
Staff-Surgeon Gilmour, R.N., and Dr. Zammit detail ex- 
periments on the isolation of the M. melitensis from the 
blood, and Staff-Surgeon Shaw, R.N., writes on the same 
subject and on experimental work in relation to animals. 


Aw interesting article on polished stone axes in history 
until the nineteenth century, by Dr. Marcel Baudouin and 
Lionel Bonnemére, will be found in the Bulletin de la 
Société d’-lnthropologie de Paris (5e. sér., tome v., p. 496). 
Examples are given of their use at the present day as 
charms against lightning, storm, and other evils, and also 
they are credited with therapeutic efficacy. The  8airvarcs 
of the Greeks was a polished stone implement; from 
classical times onwards these stones were supposed to have 
fallen from heaven, and at the present day this belief is 
current from western Europe to Malaysia. 


Various folk-tales and other items of folklore will be 
found in the Journal of the Asiatic Society of Bengal; in 
vol. Ixx., part iii., p. 99, Mr. S. C. Mitra records a new 
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accumulation-droll or cumulative folk-tale from Bihar; in 
vol. Ixxi., part iii., p. 4, in the same Journal, Mr. H. P. 
Shastri describes a form of tree worship at Naihati; a 
female deity is supposed to reside in a date palm, when 
clods of earth are thrown at the tree as offerings to her, 
she at once pacifies children crying at the home of the 
devotee. Ten years later the author re-visiled the spot, 
and found that sweets were then offered as well, that 
various other boons were prayed for, and a myth had 
grown up about the tree. The marriage customs of the 
Khonds are described by Mr. J. E. F. Pereira, from which 
it appears that they are gradually Hinduising their 
customs. 


Tue ideal forestry college forms the subject of an article 
in the Indian Forester (February); the suggestions made 
are based upon a selection of the advantages observed at 
various institutions, aJl of which, it is hardly necessary to 
state, lie outside the British Isles. College gardens and 
forests are mentioned as the most important adjuncts to 
laboratories and museums, and in these particulars the 
forestry school at Tharandt, Saxony, is well provided. In 
the matter of getting wider experience than can be obtained 
in the college forests, the students of the St. Petersburg In- 
stitute have the advantage of inspecting and completing 
a final course in some of the great forest areas of Russia. 


Jupcine from the account by Mr. J. W. White published 
in vol. xxii., part iv., of the Transactions and Proceedings 
of the Botanical Society of Edinburgh, the Balearic Islands 
offer many attractions to the botanist who is contemplating 
a holiday. Not only do the islands lie outside the general 
track of tourists, but the flora is unusually rich, and a 
considerable number of the plants are endemic or confined 
to one of the neighbouring countries. Amongst the rarer 
curiosities a fragile vetchling, Vicia bifoliata, Lepidium 
Carrerasii, and a curious little shrubby Daphne velloeoides 
were obtained in Minorca, and in Majorca Pimpinella 
Bicknelli, which grows in splendid isolation, and a delicate 
rock-sheltered labiate, Salvia Vigineuxti, were discovered. 


A RECORD of the progress of the Albatross Expedition to 
the eastern Pacific is given in a letter from Prof. Alexander 
Agassiz dated January 6 (Amer. Journ. Science, April). 
The influence of the Humboldt current on the marine life 
west of Callao was investigated. As far as 800 miles from 
the mainland, it affected both the surface and bottom 
fauna. Towards Easter Island, the surface fauna first 
became less abundant, and at a distance of from 1200 to 
1y0oo miles from South America the trawl hauls were 
absolutely barren. The bottom of the greater part of the 
line was covered with manganese nodules on which were 
found attached a few siliceous sponges, an occasional 
ophiuran, and a few brachiopods and worm-tubes. The 
pelagic and intermediate fauna from Easter Island to 12° 
south latitude, in the direction of the Galapagos, was very 
poor, and indicated that the region was to the westward 
of the great Humboldt current. Beyond this limit the 
marine fauna was again rich and abundant, and great 
changes were noted in the temperature of the water 
between 50 and 300 fathoms. Soundings made eastward 
of the Galapagos and Easter Island indicate a gradual 
deepening of the ocean bed towards the Continent, as 
observed during the’ Challenger Expedition. On Easter 
Island some time was spent in examining the prehistoric 
monuments and the great quarries from which colossal 
images had been cut. Sculptured rocks were noted, and it 
was remarked that some of the cyclopean stones used in 
the ancient buildings exhibited excellent workmanship. 
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GEOLOGICAL and petrographical researches on the northern 
Urals have for some years been carried on by Prof. Louis 
Dupare and Dr. Francis Pearce. Their latest work (Mém. 
Soc. de Physique et d’Hist. nat. de Généve, xxxiv., 
fasc. v.) embraces a description of the eruptive rocks of 
the chain of Tilai-Kanjakowsky-Cérébriansky, in the 
Government of Perm. This range is composed of basic 
igneous rocks, of pyroxenites passing into koswites, which 
form the principal axis of the chain, with bordering 
gabbros elsewhere prominent; there are diorites, norites 
which are intercalated locally in both gabbros and 
pyroxenites, and dunites which are massive in places and 
also send veins into the gabbros and pyroxenites; and there 
are other eruptive rocks. All these are described in con- 
siderable detail and illustrated. Continuing their observ- 
ations eastwards, the authors describe the quartzites and 
crystalline conglomerates of Aslianka and of Tépil, with, 
in the latter region, Devonian strata and various igneous 
rocks; and finally they deal with the crystalline schists 
and intrusive rocks of Woswinsky-Katéchersky-Tilai. 
The memoir is illustrated by pictorial views of the topo- 
graphic features, by longitudinal sections, and by micro- 
scopic sections of the rocks. 


THE report of the observatory department of the National 
Physical Laboratory for the year 1904 shows, as usual, a 
large amount of useful work; it is published separately, as 
appealing to ua different class of workers from that interested 
in the engineering and physics departments. The work of 
the observatory deals with magnetic, meteorological, and 


seismological observations (separately), experiments and 
researches, verification of instruments and watches 
(separately), and miscellaneous commissions for inland, 


colonial, and foreign institutions, &c. It is observed that 
the electric trams have interfered with part of the magnetic 
work ; the mean declination for the year was 16° 37/-9 W. 
The tabulations and automatic records of the meteorological 
observations are sent to the Meteorological Office for pub- 
lication in detail; the Kew report contains monthly and 
yearly summaries of the results. The seismological cbserv- 
ations are published in the report of the British Associ- 
ation; the largest disturbance recorded during the year 
took place on April 4, when the maximum amplitude ex- 
ceeded 17 mm. The verification of instruments, exclusive 
of watches and chronometers, amounted to 25,797, of 
which 15,903 were clinical thermometers. 


DurinG a thunderstorm it has often been noticed that 
some flashes of lightning appear to ‘‘ flicker,’’ while others 
seem to leave a glow in their paths which lasts a second 
or two before entirely disappearing. In the first case the 
apparent trembling of the light is due to the fact that the 
observer is actually watching the passage of more than 
one flash following the same route. In multiple or inter- 
mittent lightning flashes there are sometimes as many as 
five or six separate flashes in a very brief interval of time, 
and the impression on the retina is an apparent flickering 
of a single flash. In the Comptes rendus (April 10) M. 
Em. Touchet directs attention to those particular flashes 
which leave a glow in their wake, and gives an illustration 
of a photograph of one he secured with a moving camera 
on April 12 of last year. The object of the communi- 
cation is to point out that this glow is attributable to the 
incandescence of the air; but it seems to us that this is a 
fact already very well known. In photographing very 
bright lightning flashes with movable cameras it is a 
very common occurrence to get trails on the plate of the 
brighter portions of the flash, and if the plate and lens 


There are numerous examples of flashes which have beer 
photographed showing this peculiarity, and it is a simple 
matter to differentiate between those due to multiplicity 
and those due to the incandescent air resulting from the 
original flash. Anyone interested in this question will find 
some typical photographs published by L. Weber (Sits. 
d. k. Preuss. Akad. d. Wiss., vol. xxxviii., 1889), Ladis- 
lans von Szalay (Met. Zeit., vol. xxxviii., 1903, p. 341), and 
B. Walter (Jahrbuch d. Hamburgischen Wiss. Anstalten, 


vol. xx., 1903). As M. Touchet refers to Dr. Hoffert’s 
paper on intermittent lightning-flashes (Phil. Mag., 
Angust, 1889), reference is there made to “ streaks of 


light, showing that a very considerable residual illumin- 
ation remains between the discharges,’’ which indicates 
that the writer was quite familiar with the incandescence 
of the air due to the flash and its effect on the photo- 
graphic film. 


AN installation for the production of high-tension elec- 
tricity, on view at Messrs. Isenthal and Co.’s, 85 Mortimer 
Street, Cavendish Square, W., has been examined by a 
representative of Nature. The original source of the 
energy is an ordinary uni-directional current, and an im- 
portant feature of the apparatus is a commutator which 
does away with the necessity for an interrupter. In the 
main circuit is a condenser of very large capacity, and the 
commutator breaks the circuit when the condenser is 
charged, so that no sparking is produced. The condenser 
employed is not large, and owes its compactness to the 
use of thin layers of aluminium oxide, prepared electro- 
lytically, as the dielectric. The commutator has the 
appearance of a piece of engineering work, and should 
not require much attention. Oscillatory currents, with a 
frequency of about a thousand per second, are set up in 
the primary of an induction coil, and it is claimed that the 
impulses in the secondary are much stronger in one direc- 
tion than in the other. The apparatus is also intended for 
the production of alternating currents, and some very 
interesting experiments are shown. An alternating current 
is sent through the coil of an electromagnet, the core being 
vertical; a sheet of paper is placed over the upper pole, and. 
on the paper is scattered some iron dust (not filings); the 
dust forms itself into little spiked heaps which move and 
dance about. When the paper and iron dust are removed, 
and the forehead is placed near the pole of the magnet, the 
light of the room appears to fluctuate in intensity. 


Messrs. A. Brown anv Sons, Lrtp., will publish during 
this month a work by Mr. J. R. Mortimer entitled ‘‘ Forty 
Years’ Researches in British and Saxon Burial Mounds of 
East Yorkshire, including Romano-British Discoveries and 
a Description of the Ancient Entrenchments on a Section of 
the Yorkshire Wolds.” 


Tue report of the council of the Ilampstead Scientific 
Society and the proceedings for 1904 have been received. 
Fifty-six new members were elected during the year, and 
the number of members is now 333. The number of 
meetings held in 1904 was thirty-three, and in addition 
there were four Christmas lectures to children and a course 
of six lectures on nature-study. Among lectures delivered, 
at general meetings of the society may be mentioned one 
by Prof. S. P. Thompson, F.R.S., on Japanese magic 
mirrors, and one by Prof. W. Boyd Dawkins, F.R.S., on 
the incoming of the Brythons into Britain. 


Messrs. S. RENTELL AND Co., Lirp., have published a 
fifth edition of ‘‘ The Telegraphists’ Guide to the Depart- 
mental and City and Guilds Examinations in Telegraphy,’’ 


be very rapid it should be the rule rather than the exception. by Messrs. Tames Bell and S$, Wilson. The contents have 
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been revised thoroughly, the chapters re-arranged, and 
much fresh matter introduced. The extra pages supply a 
description of Wheatstone’s ABC instrument, a more de- 
tailed reference to batteries, single-needle working, duplex 
and Wheatstone automatic systems, repeaters, test cases, 
concentrator switch, wireless telegraphy, and other subjects. 


No. 5 of the Centrali—the magazine of the Central 
Technical College—is very good, and may be regarded as 
even constituting an advance on its predecessors. It con- 
tains an account by Mr. R. Freeman of the design and 
construction of the steel-work of the bridge over the 
Zambezi at Victoria Falls, a continuation of the series of 
articles by Prof. Armstrong on the mechanism of com- 
bustion, and a description of the Klingenberg carriage 
switchgear by Mr. J. D. Griffin. The magazine is well 
and copiously illustrated. 


WeE have received from Mr. Geoffrey Martin a copy of 
a paper on the theory of solution, published in the Journal 
of Physical Chemistry (vol. ix. p. 149), giving a detailed 
account of views already briefly stated in a letter to 
Nature (vol. Ixx. p. 531). An attempt is made to explain 
the fundamental facts that for all substances there is a 
limit of solubility in each solvent, that the solubility in- 
creases as a rule with the temperature, and that molecules 
often dissociate on passing into solution. 


AmonG the popular science lectures to be delivered at the 
Royal Victoria Hall, Waterloo Bridge Road, during May 
are the following :—May 9, fishes old and new, Dr. Smith 
Woodward, F.R.S.; May 23, some summits of the lost 
continent Atlantis, Mr. H. Ling 


OUR ASTRONOMICAL COLUMN. 


Discovery or a TENTH SATELLITE TO SaTURN.—A tele- 
gram from the Kiel Centralstelle announces the discovery 
of a tenth satellite to Saturn by Prof. W. H. Pickering, 
who, it will be remembered, also discovered Phoebe, the 
ninth satellite. 

The newly discovered satellite is very faint, being re- 
ported as three magnitudes fainter than Hyperion, the 
seventh satellite, which has a magnitude of about 17; its 
period is given as 21 days, and its orbital motion is direct. 


THE ALLEGED IpENTITY OF CoMETS ‘‘ BRooxks 18897’ AND 
LEXELL.—An abstract of a paper by Dr. Charles L. Poor, 
wherein he discusses the identity of Brooks’s 1889 comet 
with the object known as Lexell’s comet, is given in No. 4, 
vol. xiii, of Popular Astronomy. After mentioning the 
discovery and subsequent history of each body, he discusses 
the various perturbations to which each has been subjected, 
und then gives the results obtained from a re-computation 
of the orbit of Brooks’s comet, using the observational data 
secured during the re-appearance of 1903. Finally, he 
arrives at the conclusion that the objects are not identical, 
although further evidence will be necessary before the 
question can be settled definitely. 


AxcIENt Drawincs OF CELESTIAL PHENOMENA.—Parts 
xiii. and xiv. of the current volume of Das Weltall con- 
tain an interesting article by Dr. W. Lehmann, of Berlin, 
in which the ancient Mexican accounts of solar eclipses, 
comets, &c., are discussed. The article is freely illustrated 
by drawings of eclipses, comets, the moon, planets, &c., 
taken from the old accounts, and these drawings are most 
interesting as depicting the old Mexican ideas of these 
phenomena. For instance, the first is a contemporary 
drawing of the total solar eclipse of 1531 4.pD., and shows 
plainly immense prominences and coronal wings. 


Mount WrLson OsseRVAToRY.—In No. 2, vol. xxi., of 
the Astrophysical Journal, Prof. Hale gives an account of 
the conditions of solar research at Mount Wilson, Cali- 
fornia, where he has recently established the Solar Observ- 
atory of the Carnegie Institution of Washington. In the 
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first of the two articles he enumerates the requirements of 
the site of such an observatory, and then discusses in detail 
the meteorological conditions, the seeing, the transparency 
of the atmosphere, and the instruments available at Mount 
Wilson. 

In the second article the author describes the foundation, 
the equipment, and the programme of the observatory, and 
illustrates his description with photographs and diagrams 
of the site and of the various instruments and houses 
already erected or in course of erection. 


AnomALOus DIsPERsION anpd ‘“ FLoccuui.’’—1n No. 3, 
vol. xxi., of the Astrophysical Journal, Prof. Julius 
advances the theory of anomalous dispersion to explain the 
varying appearances of the flocculi ou spectroheliograph 
photographs. The ‘ dark flocculi ’’ of Prof. Hale are ex- 
plained by the incurvation of the direct rays producing an 
excess of light in the bright flocculi, and therefore a deficit 
elsewhere, hence the dark regions naturally ensue. 

The differences between the 11, (calcium) and H£8 
(hydrogen) pictures obtained by Prof. Hale are explained 
by the supposition that the 118 rays are less strongly 
incurvated, and therefore rays of more varied refractive 
indices pass through the secondary slit, thereby producing 
a less dark and less defined image. On this assumption 
Prof. Julius states that the hydrogen photographs would 
show the fine details seen on the K, photographs if the 
dispersion employed were greater, or if the secondary slit 
were used narrower. Without requiring any other hypo- 
thesis, Prof. Julius explains by this theory all the anomalies 
seen on the spectroheliograms. 

In the same journal, the saime author also discusses the 
“dispersion bands’ seen in the spectra of 8 Orionis and 
Nova Persei, and, inter alia, arrives at the conclusion 
that the former star is not a spectroscopic binary. 


ASTRONOMICAL Society OF AMERICA.—Abstracts of sixteen 
of the numerous papers read at the sixth meeting of the 
Astronomical and Astrophysical Society of America, held 
at Philadelphia last December, are given in No. 533 of 
Science by Mr. Frank B. Littel. The various titles are too 
numerous to mention here, but amongst them we may 
notice ‘* The Constant of Aberration,’? by Prof. C. L. 
Doolittle, in which the author obtains the value 20"-sqgo+ 
0-0055 from a series of zenith telescope observations made 
between December, 1889, and December, 1903; ‘‘ The Re- 
flex Zenith Tube,’’ by the same author; ‘‘ Variation of the 
Bright Hydrogen Lines in Stellar Spectra,’? by Miss Annie 
J. Cannon; ** Planetary Spectrograms ’ and ‘‘ The Canals 
of Mars,” by Mr. Lowell; ‘‘ The Coordination of Visual 
and Photographic Magnitudes,”’ by Mr. J. A. Parkhurst; 
and ** Recent Researches of the Henry Draper Memorial,’’ 
by Prof. E. C. Pickering. 


COLOUR IN IVASPS OF 
PROVES IVES. 


IN the paper referred to below’ the author deals very fully 
with the various colour variations observable in the 
species of the genus under notice, and a very interesting 
account is given of the variability in colour-patteru, and of 
its gradual development in the uymphal and imaginal 
stages, illustrated by coloured plates i. and ii. A chemical 
analysis of the nature of the pigments is also given, and 
illustrations of the layers in which the pigments are located. 
Coloured plates iii. and iv. give figures of several of the dil- 
ferent species of the genus—besides these plates there are ex- 
cellent maps, showing the distribution of the various forms, 
and elaborate diagrams are provided, indicating the vari- 
ations observable. The author has evidently spared no pains 
to render the treatment of the subject as exhaustive as 
possible, and as a study of colour variation this treatise 
seems to leave little to be desired. The problem attacked in 
this work, viz. ‘‘ au inquiry into the nature and probable 
causes of specific differentiation in the genus Polistes,’’ is 
one which is both difficult and perplexing. 
The author commences at once by saying, ‘‘ apart from 
differences in size, the characters used to separate the species 
are based almost exclusively on colour; accordingly, this in- 
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1 ** Coloration in Polistes." | By Wilhelmine M. Enteman. 
6 plates. (Carnegie Institution’of Washington, November, rgoq. 
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vestigation resolves itself into a study of coloration in the 
genus.’’ The conditions which make for variation in the 
different species are well indicated, as the author points out 
that, even where the inmates of a single nest are examined, 
the following points have to be considered :—First, that two 
or three females may work together for the good of one com- 
munity, and may be very differently coloured ; secondly, that 
each may be fertilised by several males, which again may be 
differently coloured ; thirdly, that intruders from other nests 
may be present as they ‘* are not always so certainly driven 
away from strange nests as has been aftirmed for other social 
Hymenoptera.” 

In these circumstances, the attempt to distinguish the 
species by colour characters seems to be almost hopeless— 
a point, however, which seems to the present writer to have 
been overlooked is the possibility of the presence of un- 
observed plastic characters which might serve as better and 
more satisfactory guides to classification. That such char- 
acters exist among the paleearctic species has been demon- 
strated by F. F. Kohl in Ann. A.K. Naturh. Hofmuseum, 
Wien, xili., heft i., pp. 87-90, taf. iii., who shows that five 
forms of the males can be easily separated by well-defined 
characters in the form of the clypeus and genz, the grooves 
of the face, and the shapes of the subapical joints of the 
antennz, and although their respective females and workers 
have not been satisfactorily identified, it is not improbable 
that careful investigation may yet disclose characters to 
associate the sexes of the different species together ; as also it 
is quite probable that all the species would vary in colour in 
more or less parallel directions—any investigation into the 
distribution of the species, unless conducted with special 
reference to these characters of the males, would be very 
liable to lead to wrong conclusions. One conclusion especially 
to which one would like to apply the male character 
test is summed up in the following words :—"‘ It is hardly 
probable that we have in P. vartatus a primitive species which 
has differentiated in two directions, but, as we shall see 
from the study of the geographical distribution of the species, 
aurifer and pallipes are two originally distinct species which, 
from the course of their migration northwards, have come 
together in the Mississippi valley, and by their commingling 
produced a species having, in some measure, the characters 
of both.’? These remarks are made with no wish to depre- 
ciate, even if it were possible, this very careful attempt to in- 
vestigate a most difficult problem, but merely to point out 
that there are characters in our Palearctic species of Polistes 
which might be well looked for in those of the other hemi- 
sphere. : P 


THE CLEAVAGE OF SLATES. 


“[° HE memoir described below* contains an account of 

experiments undertaken to test the author’s theory, 
propounded some years ago, of the cause of the cleavage 
property in slates. Dr. Becker’s theory, substantially the 
same as that put forward earlier by the Rev. O. Fisher, 
is that cleavage-planes are planes of maximum tangential 
strain, or in other words shear-planes. This is opposed 
to the theory of Sharpe (or, as we might say, of Sharpe 
and Sorby), which makes the cleavage-planes perpendicular 
to the maximum compression. The author has misunder- 
stood Dr. Sorby’s position, having apparently overlooked 
the earlier papers of that writer. The question whether 
heterogeneity in the rock is necessary for the production of 
cleavage*seems to be beside the mark, since all rocks 
(other than glasses) are heterogeneous in this sense. Both 
‘Tyndall’s wax and Dr. Becker’s ceresin, being crystalline 
bodies, are heterogeneous, and their behaviour must depend 
on the orientation of the minute component crystals. 

The experiments described were carried out with ceresin, 
a substance of the paraffin series, and some also with clay. 
These were submitted in one series of tests to simple com- 
pression, and in another series to shearing by means of a 
machine devised for the purpose. In the small masses 
dealt with the strains developed vary greatly from point 
to point, and the resulting structure is of a complex kind. 
We must confess that we are not convinced that the effects 

1 “Experiments on Schistosity and Slaty Cleavage.” 
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observed are such as to be rightly described as cleavage— 
they have rather the character ot fractures, depending on 
the application of the forces which produce them, as well 
as on the intimate structure of the material. 

lt is unfortunate that no attempt is made to collate the 
results of the experiments with actual examples of cleaved 
rocks. As the author remarks, (he position of the strain- 
ellipsoid affords a crucial test. On the Sharpe-Sorby theory 
the principal diametral plane of the ellipsoid must coincide 
with the cleavage-plane; on Dr. Becker’s hypothesis it 
should be inclined at some angle of less than 45°. Now 
there are many slates in which the strain-ellipsoid is 
actually presented in deformed spherical concretions or 
colour-spots. The “ birdseye’’ slate of Westmorland and 
the green-spotted purple slates of Llanberis are examples 
familiar to every English geologist. In every case the 
orientation of the ellipsoid is that which agrees with the 
received theory. Moreover, the spots are elliptic in the 
cleavage-plane itself, being elongated, as Dr. Sorby pointed 
out fifty years ago, in the line of cleavage-dip. If the 
cleavage-plane were a plane of shearing, it would corre- 
spond with a circular section of the ellipsoid. 

We might object further that, since there are two direc- 
tions of circular section, or of shearing, there should, on 
Dr. Becker’s hypothesis, be always two directions of 
cleavage, perpendicular to one another with incipient 
cleavage and making an acute angle in well cleaved slates. 
Our author endeavours to meet this difficulty in discussing 
his shearing experiments. One .direction of shearing is 
parallel to a fixed face of the block undergoing deform- 
ation, while the other is continually changing, ‘‘so that 
any one set of particles undergoes maximum tangential 
strain along these planes only for an infinitesimal time.’” 
Even assuming such conditions to be realised in nature, 
which cannot be the general case, we should still suppose 
that the cleavage-property (as distinguished from fractures 
set up in the process of deformation) will depend on the 
actual structure of the rock, not on the manner in which 
that structure has been arrived at. 

It will be apparent from the foregoing criticism that, 
while recognising the intrinsic value of these experiments 
and the clear manner in which the author’s views are set 
forth, we do not find in them anything which assails 
successfully the generally accepted interpretation of the 
cleavage structure. aXe. Tals 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CampripGe.—By direction of the Board of Geographical 
Studies, purt ii. of the examination for the diploma in 
geography will be held on June 21 and two following days. 
No person is qualified for admission to part ii. who has not 
previously passed part i. (or the special examination in 
geography for the ordinary B.A. degree). The names of 
intending candidates, together with the subjects they pro- 
pose to take up, should be notified to the registrary not 
later than May 24. The fee for admission to the examin- 
ation is, for members of the university, 3!.; for persons 
not members of the university, 51. The fee must be paid 
to the registrary not later than June 15. The subjects are 
regional geography, surveying and mapping, geomorph- 
ology, oceanography and climatology, the history of geo- 
graphy and anthropogeography. Copies of the schedules 
defining the range of examination may be obtained by 
application at the registry. 

The council of the Senate has recommended that the 
University of Queen’s College, Kingston, Ontario, be 
adopted as an institution affiliated to Cambridge University. 

It is understood that the syndicate for considering the 
studies and examinations of the university, the report of 
which in favour of the abolition of compulsory Greek in 
the previous examination was thrown out last term, will 
continue to meet. It is proposed to add to the syndicate 
Mr. E. S. Roberts, master of Gonville and Caius College ; 
Dr. Adam, one of the tutors of Emmanuel College; Mr. 
S$. H. Butcher, late professor of Greek at Edinburgh 
University; and Mr. G. H. Hardy, of Trinity College. 
These gentlemen were on the ‘‘non-placet’’ side at the 
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last vote, but it is understood that the majority of them 
are in favour of some alteration in the present state of 
things. 


A VERBATIM report of the proceedings of the Welsh 
national conference on the training of teachers and pupil 
teachers, held at Shrewsbury last November, has just 
been published. An account of the conference appeared 
in Nature of November 17 (p. 66). 

Tue council of the City and Guilds of London Institute 
has conferred the fellowship of the institute on Mr. 11. 
Cecil Booth in recognition of the engineering work done 
by him since he gained his diploma of Associate of the 
City and Guilds Institute in 1802. 

Ox Wednesday, June 7, Viscount Goschen, as Chan- 
cellor of Oxford University, will lay the foundation-stone 
of the new buildings of Reading University College, to be 
erected, at a cost of about S0,o00l., upon a site presented 
by Mr. Alfred Palmer. 

.\7 the recent installation of Dr. Edwin A. Alderman as 
president of the University of Virginia, it was announced, 
says Science, that in addition to the conditional gift of 
100,0001. from Mr. Carnegie, Mr. Rockefeller had given 
20,0001., Mr. Jefferson Coolidge 10,o00l., and alumni and 
friends 10,0001. towards the endowment fund. 


Mr. Carnecie has added another handsome donation to 
his many princely gifts to higher education. This time he 
has given 2,000,000f. to provide annuities for college pro- 
fessors prevented by old age or other physical disability 
from continuing to earn salaries. The gift is to be for 
the benefit of the United States, Canada, and Newfound- 
land, and applies to all universities, colleges, and technical 
schools without regard to raee, colour, or creed, but ex- 
eluding State or colonial institutes, and exeluding also 
purely sectarian institutions. The fund is to be vested in 
trustees, among them Presidents Hadley, of Yale Uni- 
versity; Eliot, of llarvard University; Harper, of the 
University of Chicago; Butler, of Columbia University ; 
Schurman, of Cornell University; and Wilson, of Prince- 
ton University, all of whom have aceepted. Mr. Carnegie 
hopes that by this endowmient the best men available will 
be attracted to professorial work, since in view of the 
retiring pension, which will now be secured, present day 
salaries will not appear very inadequate in comparison 
with those of other professionaf men. 


Ox his way to Simla for the summer months, Lord 
Curzon visited Pusa and laid the foundation-stone of the 
agricultural college there. The Pusa estate comprises some 
1280 acres of soil on whieh almost any crop may be 
grown. The Government propnses to concentrate there all 


the agricultural skill, scientific, practical, and educational. | 


to be procured. The buildings will cost 163 lakhs of 
rupees, of which amount the laboratory and its fittings 
will absorb 73 lakhs. Pusa will provide for agricultural 
Students research in the laboratory, experiment in the field, 
and instruction in the class-room. After laying the stone 
Lord Curzon, we learn from the Times, referred to the 
circumstances in which he received [rom Mr. Henry 
Phipps, the American millionaire, the munificent bequest 
which was the origin of the institute. The college, Lord 
Curzon continued, will form a centre of the application of 
science to Indian agriculture, and it is hoped that each 
Province of India will in time possess its own staff, its own 
institute for research and experiment, in fact, a properly 
organised agricultural department. The Government has 
no desire to monopolise the field, and will lend every 
possible advice to great land holders conducting their own 
experiments, improving their own seed and the breed of 
their own cattle. Earlier in the day Lord Curzon, reply- 
ing to an address of welcome from the Behar planters, 
said that the problem confronting the indigo growers since 
the synthetic indigo of Germany was perfected some eight 
years ago is so to combine scientific methods with cheapen- 
ing of the cost of production as to enable them to produce 
a natural colour at a price permitting of competition with 
the artificial product. 


WE have received from the .\gent-General for New South 
Wales a copy of a “* Statistical Account of Australia and 
New Zealand, 1903-4,’ by Mr. T. A. Coghlan. .An 
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portant section of the volume deals with education, and a 
prominent place is given in this summary to university 
und technical education. It appears that the Government 
endowments to the universities of Sydney, Melbourne, 
Adelaide, and Tasmania in 1903 were respectively 15,533!., 
13,5001., 66111., and sooo. In addition to the annual en- 
dowment, the Adelaide University has received a perpetual 
endowment of 50,000 acres of land [rom the Government 
of South Australia. The University of New Zealand— 
which is an examining, and not a teaching, body~has a 
statutory grant of 3000l. a year from Government, and of 
the affiliated colleges Auckland University College is in 
receipt of a statutory grant of 4oool. a year. The Uni- 
versity of Otago derives a sum of about 5500!. annually 
from rents of reserves. The Australasian universities are 
empowered to grant the same degrees as the [British 
universities, with the exception of degrees in theology. 
Women are admitted to all the universities. As regards 
technical education, the State expenditure upon it in live 
of the Commonwealth provinces and New Zealand is as 
follows :—New South Wales, 26,500l.; Victoria, 16,400. ; 
Queensland, 7200l.; Western Australia, 5710l.; Tasmania, 
2500l.; and New Zealand, 21,000l. 1n addition to ordinary 
technical classes throughout New Zealand, there are schools 
of mines in the chief mining districts, and the Government 
makes an annual grant of sool. towards the endowment 
of the chair of mining and metallurgy at the Otago Uni- 
versity. Facts such as these show that administrators in 
Australia and New Zealand are alive to the part which 
higher education should take in the life of the State, and 
are willing to supply funds from the public treasury to 
assist the work of their colleges and universities. 


A weTrer from Prof. W. Ridgeway in the Times of 
April 27 contains a number of wise suggestions for the 
improvement of the education given to boys in secondary 
schools. Referring to the reeent vote on the Greek ques- 
tion, he says, careful inquiries give reason to believe that 
many voted to make Greek optional simply because they 
believe that the system of education at present in vogue in 
public schools is bad, that too much time is given up to 
Latin and Greek, that, as a rule, science is not taught at 
all, that the universities are in a large measure responsible 
for the existing state of things, and that something must 
be done to improve matters; and accordingly, as somebody 
must be thrown overboard, (ireck was the proper Jonah. 
Prof. Ridgeway goes on to argue that the mere abolition 
of compulsory Greek would not have effected any improve- 
ment in the method of teaching the older subjects in the 
schools or have done anything to make the teaching of 
science general. Moreover, he rightly remarks, there can 
be no reform worthy of the name which does not ensure 
that hoys whose tastes are literary should learn the methods 
of science, whilst boys whose bent is to science should get 
a literary training to give them the power of expressing 
their ideas with lucidity and to imbue them with a taste 
for culture. The faulty teaching of the schools, he con- 
tinues, is due in the main to the specialisation which is 
required by the open scholarship system, and to the sacrifice 
of the average boys to those who show greater promise 
and are likely to win scholarships. The universities are 
largely responsible for this state of things, for they de- 
liberately encourage premature specialisation in boys of 
promise by their system of open scholarships, and permit 
the interests of the average boys to be sacrificed by allow- 
ing boys to matriculate befare they have passed any ex- 
amination to show that they have acquired a sufficient 
modicum of liberal education to serve as a basis for a 
university training. 


SOCIETIES AND ACADEMIES. 


Lonvon. 

Royal Society, March 16.—‘'A Determination of the 
Amounts of Neon and Helium in Atmospheric Air.”’ By 
Sir William Ramsay, K.C.bB., F.R.S. i 

The author had already attempted to estimate the 
amounts of krypton and xenon in air by the evaporation 
of relatively large quantities of liquid air. No doubt mueh 
krypton and some xenon .evaporated, hence the figures 
given were necessarily minimum estimates. Dr. Travers 
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and the author made a rough guess at the proportions of 
neon and helium in air; the amount of each gas obtained 
was known, but the quantity from which they were derived 
could only be guessed at. The figures were :—of helium 
one or two parts per million, and of neon one or two parts 
per 100,000. 

The ingenious method devised by Sir James Dewar 
of cooling a dense form of charcoal with liquid air, and 
using it as an absorbent for gases, made it easy to obtain 
a nearly correct estimate of the amounts of the more 
yolatile constituents. After oxygen, nitrogen, and argon 
had been absorbed from about 16,800 c.c. of air by ex- 
posure to too grams of charcoal cooled with liquid air, 
the neon and helium were removed with the pump. They 
were freed from traces of heavier gases by a_ similar 
method, and a partial, but fairly complete, separation of 
the two was effected in the same way. The total quanti- 
ties were measured by a form of burette, in which the 
level of the mercury was set to a point, and the differences 
of pressure read. 

The results are :— 


In air In crude argon Percentage 
1 vol. in 1 vol. in By weight By volume 
Neon $0,790 757 0 000086 0°0000123 
Helium.. 245,300 ... 2300 000000056 ... a'ocQ0040 
Together 61,000 S7lie eee _ Eee _ 


It was not possible to detect the free hydrogen in this 
quantity of air; after the crude mixture of neon and helium 
had been mixed with a trace of oxygen and sparked for a 
few minutes, no contraction was. observed; the volume of 
the gases was the same before and after sparking. 


April 6.—‘‘ On Reciprocal Innervation of Antagonistic 
Muscles.—Seventh Note.”’ By Prof. C. S. Sherrington, 
Bakes 

If the crossed extension reflex of the limb be examined 
before and after a prolonged flexion reflex an alteration 
is evident in it. When a carefully adjusted electrical 
stimulus is at regular intervals applied to the afferent 
path of one limb and the resultant extensor reflex of the 
eressed limb is noted, it is found that if in one of the 
intervals a flexion reflex of the latter limb is induced and 
maintained for twenty seconds or more, the extensor reflex 
becomes altered in consequence. For a period immediately 
following the flexion reflex the extension reflex is in- 
creased. The intensity of the reflex is heightened, its 
duration is prolonged, and its latent time is reduced. If 
the testing stimulus be subliminal the threshold value of 
the stimulus required by the reflex is found to be lowered. 
In short, the activity of the flexion arcs directly or in- 
directly induces in the extension arcs a super-excitability 
as tested by crossed extension just as when tested by the 
extensor thrust. 

But although this after-effect of the activity of the 
flexion arcs upon the antagonistic arcs, both direct and 
crossed, is one of increase of activity, the primary effect 
is, as shown previously, one of depression. In these 
instances there supervenes on the spinal inhibition a re- 
bound effect of augmentation.’ 

The ‘‘ spinal induction * is obviously qualified to play a 
part in linking reflexes together in a coordinate sequence 
of successive combination. If a reflex are A during its 
own activity not only temporarily checks the discharge- 
action of an opposed reflex arc B, but also as a subsequent 
result induces in are B a phase of greater excitability and 
capacity for discharge, it predisposes the spinal organ for 
a second reflex opposite in character to its own in 
immediate succession to itself. 

Much of the reflex action of the limb that can be studied 
in the ,“‘ spinal’? dog bears the character of adaptation to 
locomotion. ‘* Spinal induction ’’ obviously tends to con- 
nect this ‘‘ extensor thrust’ as an after-effect with pre- 
current flexion of the limb. In the stepping forward of 
the limb the flexion that raises the foot and carries it 
forward clear of the ground, though temporarily checking 
the reflex discharge of the antagonistic arcs of extension, 
is, as it continues, so to say, sensitising them to respond 
later in their turn by the supporting and propulsive ex- 
tension of the limb necessary to progression. In reflex 


1 Sherrington, Schafer's ‘‘ Text-book of Physiology,” vol. ii., p. 841, 1900. 
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sequences an antecedent reflex would thus not only be 
the means of bringing about an ensuing stimulus for the 
next reflex,’ but in such instances as the above will pre- 
dispose the arc of the next reflex to react to the stimulus 
that will arrive. 


“Further Experiments and Histological Investigations 
on Intumescences, with some Observations on Nuclear 
Division in Pathological Tissues.’? By Miss Elizabeth Date. 
Communicated by Prof. H. Marshall Ward, F.R.S. 

(1) This paper is the third of a series on intumescences, 
and deals chiefly with two plants, Solanum tuberosum and 
Populus tremula. On the potato plant intumescences were 
obtained experimentally in about twenty-four hours, either 
on the uninjured plants or on small fragments of leaves. 
The effect of nutritive solutions on the formation of in- 
tumescences was investigated. 

(2) Additional anatomical observations were made, and 
a classification of various types of intumescences has been 
drawn up. The cell contents were examined and compared. 

(3) The occurrence of acids and salts was investigated. 

(4) The experiments show that the internal causes of 
intumescences are extremely local, and quite independent 
of root pressure. The osmotically active substance is prob- 
ably oxalic acid. 

The present experiments show the importance of 
irritability and active powers of assimtlation, as well as of 
moist air, heat, light, and, generally, oxygen. 

(5) Finally, the nuclear phenomena were investigated and 
compared, and were found to be in every respect identical 
in various intumescences and in wound-callus. Patho- 
logical tissues in certain plants and animals are also 
compared, and a strong resemblance is seen to exist 
between certain rapidly formed outgrowths in plants and 


animals, caused not by any parasitic organism, but simply — 


by the influence of some stimulus, probably always ex- 
ternal, acting upon a plant or animal in such a condition 
of irritability that it is able to respond. A similar re- 
semblance occurs between regenerative wound tissues in 
certain plants and animals, the formation of which is in 
all cases accompanied exclusively by the more rapid forn? 
of nuclear division known as amitotic or direct. 


Zoological Society, April 18.—Mr. H. Druce, vice- 
president, in the chair.—The horn-core (with sheath 
attached) of an Urus (Bos primigenius): J. G. Millais. 
The specimen was believed to be the onlv British example 
of the actual horn of the Urus in existence. The curious 
corrugations on the surface of the lower end were similar 
to those found on the American and European bison, and 
incidentally supported the view that the white cattle of 
Chillingham, Chartley, and Cadzow were not descended 
from this animal.—Photograph of the horns of a Roberts’s 
gazelle (Gazella grantti robertst) obtained by Mr. C. L. 
Chevalier : O. Thomas.—The discovery of the skeleton of 


Diplodocus carnegii, Hatcher: Dr. W. J. Holland. Dr. 
Holland discussed the osteology of Diplodocus, briefly 
pointing ont some of the more interesting structural 


and in this connection anim- 
adverted upon certain so-called ‘‘ restorations’? made 
public in popular magazines. Dr. Holland concluded his 
account by exhibiting in rapid succession pictures of a few 
of the more remarkable skeletons which had been recovered 
by the palzontological staff of the Carnegie Museum from 
various Jocalities in the region of the Rocky Mountains. 
-~-A unique specimen of Cettosaurus leedsi, a sauropodous 
dinosaur from the Oxford Clay of Peterborough: Dr. 
Smith Woodward. The author described the fore and 
hind limbs and the tail, and confirmed the observation of 
the late Prof. O. C. Marsh, that Cetiosaurus was one of the 
more generalised Sauropoda.—On a young female Nigerian 
giraffe: Dr. P. C. Mitchell. On the evidence afforded 
by a young female giraffe, obtained by Captain Phillips in 
the district of Gummel, about 3nn miles due west of Lake 
Chad, and now deposited in the Societv’s Gardens, the 
author was inclined to believe in the distinctness of the 


features of the skeleton, 


1 Loeb’s “ Ketten-reflexe,” discussed in his ‘‘Vergleichende Gehirn- 
physiologie u, Vergleichende Psychologie,” Leipzig, 1800. p. 96, and seg. F 
compare also Exner, ‘ Entwurf einer physiologischen Erklarung psychis- 
cher Erscheinungen,” Vienna, 1894, p. 102, and seg., under '‘ Successive 
Bewegungscombinationen.” ; 
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Nigerian giraife (Giraffa camelopardalis peralta of Thomas), 
which, however, was closely allied to the Nubian form 
(G. c. typica).—The ento-parasites obtained from the Zoo- 
logical Gardens, London, and elsewhere: A. E. Shipiey. 
Thirteen species were enumerated, one of which was de- 
scribed as new.—The muscular and visceral anatomy of 
a leathery turtle (Dermatochelys coriacea): R. H. Burne. 


_ The animal was a young female about 4 feet long, and 


was thus considerably larger than the few examples of this 
rare chelonian that had previously been dissected. It 
came from Japan. The muscles of the neck, trunk, and 
limbs were described in detail, and notes were made of 
numerous hitherto unrecorded or imperfectly described 
features of the alimentary and other internal organs.— 
A third collection of mammals made by Mr. C. H. B. 
Grant for Mr. C. D. Rudd’s exploration of South Africa, 
and presented to the National Museum: O. Thomas and 
H. Schwann. The present series was obtained in Zulu- 
land, and consisted of 222 specimens, belonging to 49 
species, of which several were described as new, besides 
a number of local subspecies.—Description of a new species 
of newt from Yunnan: G. A. Boulenger.—Hybrid hares 
between Lepus timtdus, Linn., and L. europaeus, Pall., in 
southern Sweden: Dr. E. Lénnberg. The hybrids had 
become comparatively common in this part of Sweden 
owing to the introduction of the latter species for hunt- 
ing purposes.—Description of the giant eland of the Bahr- 
e]-Ghazal: A. L. Butler. Mr. Butler was of opinion that 
this eland was more nearly allied to the West African 
form than to that of South Africa, and proposed to dis- 
tinguish it as Taurotragus derbianus gigas. It differed 
from the typical T. derbianus in its much lighter body- 
colour (a pale café-au-lait fawn instead of a rich ruddy 
brown), in the greyish white of the black-maned dewlap, 
and in carrying grander horns. 


Chemical Society, April 19.—Prof. Rk. Meldola, F.R.S., 
president, in the chair.—Complex nitrites of bismuth: 
W. C. Ball. A series of double salts of bismuth nitrite 
with alkali and ammonium nitrites and nitrates were de- 
scribed. These salts, though unstable, appear to be per- 
fectly definite substances.—Experiments on the synthesis 
of the terpenes, part ii., synthesis of A*-p-menthenol (8), 


A3:3(9)-p-menthadiene, p-menthano! (8), A%()-p-menthene, 
and p-menthane: W. H. Perkin, jun., and S. S. 
Pickles.—Part iii, synthesis of aliphatic compounds 


similar in constitution to terpineol and dipentene: W. H. 
Perkin, jun., and S. S. Pickles.—Part iv., synthesis of 
4*-normenthenol (8), 43:5(9)-normenthadiene, normenthanol 
(8), and 4*(%-normenthene: K. Matsubara and W. H. 
Perkin, jun. These three papers described the preparation 
of terpenes and related substances. The results showed 
that the lemon-like odour of certain terpenes is associated 
with the simultaneous occurrence of two ethylenic linkages, 
one in the ring and the other in the side chain, and that 
by the disappearance of the ethylenic linkage in the ring 
terpenes having a peppermint odour are produced. The 
interesting fact was also observed that when the two 
ethylenic linkages occupy the so-called Tiemann position 
with regard to each other only one of them becomes 
saturated by the addition of halogens, and that conse- 
quently the property of forming a tetrabromide is not dis- 
tinctive of a particular class of terpenes possessing only one 
double bond, as has frequently been supposed.—C-Phenyl-s- 
triazole: G. Young. This compound and certain of its 
derivatives were described.—The resolution of inactive 
glyceric acid by fermentation and by brucine: P. F. 
Frankland and E. Done. In view of Neuberg and 
Silbermann’s observations (Ber., 1904, xxxvii., 339), the 
authors have re-examined the barium salts of fermentation 
glyceric acid and of the synthetic acid deracemised by 
means of brucine, and have confirmed the results obtained 
by Frankland and Frew and Frankland and Appleyard, 
which are at variance with those recorded by the German 
workers.—Estimation of potassium permanganate in 
presence of potassium persulphate: J. A. N. Friend. 
Small quantities of potassium permanganate may be esti- 
mated iodometrically in presence of potassium persulphate 
provided that the solution is dilute, only faintly acid, and 
that the iodide is added only in slight excess of the amount 
required to reduce the permanganate. 
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Royal Microscopical Society, Apiil 19.—Dr. Dukin- 
field H. Scott, F.R.S., president, in the chair.—A slide 
of Bacillus typhosus and the method adopted in staining 
and mounting, also photomicrographs of the slide x 2500 
and 5000 diameters with flagella well displayed: W. J. 
Dibdin.—On the application of the undulatory theory to 
optical problems: A. E. Conrady. 


Dus.in. 


Royal Irish Academy, April 10.—Mr. F. Elrington Ball, 
vice-president, in the chair.—On the growth of crystals in 
the contact-zone of granite and amphibolite: Prof. Gren- 
ville A. J. Gole. Attention is directed to the growth of 
crystals in amphibolites when these come under the 
stimulus of an invading mass of granite. Garnet and horn- 
blende may thus appear upon a larger scale than that 
adopted by them in the original amphibolite. Hornblende 
especially grows in large prismatic forms in the composite 
rocks produced along such junction-surfaces, and serves as 
evidence in these cases that contact-alteration has taken 
place rather than dynamic metamorphism. Under dynamic 
influences, the secondary hornblende is of the granular 
type common in epidiorites. The instances quoted are from 
both sides of the Gweebarra estuary in Co. Donegal. 


Paris. 


Academy of Sciences, April 25.—M. Poincaré in the 
chair.—Two observations relating to the undergrowth in 
woods: P. Fliche. Certain forms of plants requiring 
plenty of light for their proper development appear to die 
out when the undergrowth reaches a certain height. After 
clearing, however, these plants again re-appear at the 
same spots, and as an example of the great persistence of 
such plants the author instances groups of E. lathyris, 
probably planted by the Romans, which are found near 
Gallo-Roman remains.—On a new clutch: le Duc de 
Guiche and Henri Gilardoni.—On the light emitted by 
crystals of arsenious anhydride: D. Gernez. The author 
has made a careful study of the luminous phenomena pro- 
duced during the crystallisation of arsenic trioxide, and 
finds that, contrary to the statements of Rose, the light 
is not produced at the moment each minute crystal is de- 
posited on the sides of the flask, nor during its growth, 
but that the least contact between a hard body and a 
recently formed crystal, or between two crystals, causes a 
brilliant evolution of light. It is a case of the develop- 
ment of light by the fracture of crystals, many examples 
of which are known in the field of organic chemistry. 
This property of arsenic trioxide crystals is not a fugitive 
one, but is exhibited after a long interval of time.—On 
the application of the methods of interferential spectro- 
scopy to the solar spectrum: Ch. Fabry. A description 
of a modification of an arrangement given in an earlier 
paper. It possesses the advantage of allowing a larger 
number of lines to be studied, and may be of use in deter- 
mining very small displacements of lines——On the vari- 
ations of lustre given by a Crookes’s tube: S. Turchini. 
The brightness of the fluorescent screen, when acted upon 
by a given Crookes’s tube, was measured photometrically, 
each of the constants of the circuit being varied in turn. 
The luminosity of the screen increased with the equivalent 
spark up to a spark length of ro cm. to 12 cm., after 
which it remained constant. Measurements were also 
made of the effect of the frequency of the contact breaker, 
of coils differing in size, and of variations in the self- 
induction of the coil.—The application of the microscope 
to the examination of india-rubber: Pierre Breuil. It was 
found that the progress of the vulcanisation of rubber 
could be followed under the microscope, the absorption of 
the sulphur being accompanied by changes in the crystal- 
line structure.—The floral diagram of the Crucifere: M. 
Gerber. The floral formula of the Crucifere is given as 


S(2,+ Zh), P(4.:). E(2; oF 4a).C(2:, + rip): 


—The experimental preduction of the ascospore apparatus 
of Morchella esculenta: Marin Molliard. From the ex- 
periments described the best conditions are worked out for 
the cultivation of this mushroom.—Chlorophyll assimil- 
ation in young shoots of plants; applications to the vine: 
Ed. Griffon. Boussingault, in 1807, studied the question 
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as to whether young shoots, almost colourless, possessed 
the power of decomposing carbonic acid, his experiments 
leading to a positive result. The method used was in- 
direct, the assimilation being proved by the evolution of 
oxygen, The author has taken up this question again, 
using the method of gaseous exchanges in a confined atmo- 
sphere containing from 5 per cent. to 10 per cent. of 
carbon dioxide. In the cases studied the assimilation was 
extremely small, and was easily masked by the respiration. 


Carcutta. 

Asiatic Society of Bengal, April 5.—The colouring 
principle of the flowers of Nyctanthas arbor tristis: E. G. 
Hilt. The author describes the uses of the flowers of the 
““Narsinghar ’’ plant in dyeing, and gives an account of 


the separation and properties of the crystalline yellow 
colouring matter. A sweet principle, recognised as 
mannitol, and wax were also extracted from the flowers. 


—On some forms of the Kris hilt, with special reference 
to the Kris Tadjong of the Siamese Malay States: N. 
Annandate. The Kris is the most characteristic weapon 
of the Malays, but its origin is probably not very ancient. 
The hilt takes various forms, all of which, however, have 
much in common, and can be reduced to one general 
type. Examination of a series of specimens shows that 
this type was originally Hindu.—On the occurrence of 
the fresh-water worm Chetogaster in India, with a 
diagnosis of a species from Calcutta and notes on its 
bionomics: N. Annandate. The genus Chatogaster does 
not appear to have been recorded hitherto from India. <A 
species (Chaetogaster bengalensis, sp. nov.) common in the 
Calcutta tanks lives in close association with water-snails, 
but is not parasitic upon them, feeding on small Crustacea. 
It progresses by the aid of an anterior and a posterior 
sucker, and uses its seta in insinuating itself between the 
snail and its shell. 


DIARY OF SOCIETIES. 


THURSDAY, Mav 4. 

Rovat Institut on, at 5.—Flaine: Sir James Dewar, F.R.S. 

Cuemicat. Society, at 8.—The Synthesis of Substnunces Allied to 
Adrenaline: H. D Dakin.—Methylation of f-Aminohenzoic Acid hy 
Means of Methyl Sulphate: J. John-ton.—Some Notes on Sodium Alum: 
J. N. Wadmore.—Campboryl--semicarhazide: M. O Forster and 
H_ Ek. Fierz. 

ROxTGEN Socigry, at 5, (1) to Medical Members only. Forty-two Cases of 
Ureteral Calculus Diagnosis by X-Rays proved by Operation on the 
Passage of the Calculi; (2) at 815 p.m.. to the General Meeting, 
Measurement and Technique in Therapeutic Dosage: Dr. C. Lester 
Leonard, Philadelphia. 

LINNEAN Society, at 8.—(CEcology: ils Present P. sition and Probahle 
Development: A. G. ‘lansley.—The Flora of Gough Island: R. N. R. 
Brown. 

Civit ano MecHanicaLt ENGINEERS' Socrety, at 7 30.—Annual General 
Meeting —At 8.—Card-Indexing and Filing: J. C. Osborne. 

IxnsTiTUTION oF ELecTRICAL ENGINEFH:, ot $.—Discussion on A. M. 
‘Faylor's paper ‘‘ Standby Charges and Mutor Load Developinent.”” 

FRIDAY, Mav 5. 

Rovac Institution, at 9.—Problems underlying Nutrition : 
Armstrong, F.R.S. 

EPLOEMIGLOGICAL SoclEcy, at 8.30.—Discucsion on Dr. Buchanan's paper 
on The Spread of Smallpox occasioned by Simatlpox Hospitals during 
tgoo-1904: Dr. Newsholnie. 

Geovocists' Assoctation, at 8.—Explorations for Fos-il Bones in West- 
ern North America, with Special Reference to the Skeleton of Dipludecus, 
of which a Plaster Ca-t is now heing Mounted in tbe British Museum 
(Natural History): Dr. W. J. Holland. 


SATURDAY, May 6. 


RovaL Institution, at 3.—Moulds and Mouldiness: 
Ward, F.R.S. 


ProfeHia By 


Prof. Marshall 


MONDAY, May 8. 


Rovat GEOGRAPHICAL SOCIETY, at 8.30.—'] he Nile Provinces and West- 
ern Uganda: Lient -Col. C. Delmé-Radchiffe. 


TUESDAY, Mav o. 


RovaL Instirutton, at 5.—The Study of Extinct Animals 
Miall, F R.S. 


sporoteslsaGs 


WEDNESDAY, May 10. 
Seciety of Arts, at 8.—The Native Races of the Unknown Heart of 
Centra] Africa: The Viscount Mountmorres. 
GEOLOGICAL Soctety, at 8.—The Geology of Dunedin (New Zealand): 
P, Marshall —The Carboniferous Limestone of the Weston-super-Mare 


District ; F. Sibly. 
THURSDAY, Max 11. 


Rovat Society, at 4, Election of Fellow 5. At 4-30, Probalile Papers: On 
tbe Resemblance existing between the “’ Plimmer’s Bodies ” of Malignant 
Growths and certain Normal Constituents of Reproductive Cells of 
Animals: Prot. J. B. Farmer, F.R.S., J. E. S. Moore, and C. E. 
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Watker.— Lhe Kffect of Plant Growth and of Manures upon the Soil: the 
retention of Bases by the Soil: A. D. Hall and N. H. J. Miller.— 
A Study of the Process of Nitrification with Reference to the Purification 
of Sewage: Miss H. Chick.—Pathological Report on the Histology of 
Sleeping Sickness and Trypanosomiasis; with a Comparison of the 
Changes found in Animals infected with 7. gam:d1ense and other Trypano- 
somata: Dr. A. Breinl.—(1) The Experimental Treatment of Trypano- 
somiasis in Animals ; (2) Remarks on Mr. Plimmer's Note on the Effects 
produced in Rats by the Trypanosomata of Gambian Fever and Sleeping 
Sickness: De. H. Wolferstan Thomas. 

Rovat INsTiru110N, at 5.—Flame: Sir James Dewar, F.R.S. 

Society oF ARTS, at 4.30.—The Mannfactures of Greater Britain. 
India: H. J. Tozer. 

InstiTUTION oF ELeEcTRIcaL ENGINEERS, at 8.—Tefephone Traffic: 
H. L. Webb. 

SocioLtectcan Society, at 8.15.—Some Guiding Principles 
Philosophy of History : Dr. J. H. Bridges. 

MATHEMATICAL SocigTY. at 5.30.—On the Intersections of two Conic 
Sections: J. A. H. Johnston.—On a System of Conics yielding 
Operators which Annibilate a Cubic and its Bearing on the Reduction of 
the Cubic to the Sum of four Cuhes; H. G. Dawson. 


FRIDAY, May 12. 


Rovat INSTITUTION, at 9.—The Pressure due to Radiation : 
Nichols. 

Puysicar Socirty, at 8.—A Simple Method of Determining the Radiation 
Constant ; suitable fora Laboratory Experiment: Dr A. D. Denning. — 
A Bolometer for the Absolute Measurement of Radiation: Prof. H. L 
Caltendar, F.R.S.—The Resistance of a Conductor the Measure of the 
Current flowing through it: W. A. Price. 

MatacoLocicaL Society, at 8.—Note on Helix pellita, Fér., and other 
Shells from the Pleistocene Cave-deposits of East Crete: Rev. R. Ashing- 
ton Bullen.— Notes on Recent Spanish Shells from Granada and Carmona: 
Rey. R. Ashington Bullen.—Description of a new Species of Vitrea from 
Greece: E. A. Smith.—Descriptions of new Forms of Marginellide and 
Plenrotomidz : E. R. Sykes. 

Rovat. ASTRONOMICAL SOCIETY, at 5. 


SATURDAY, May 13. 


Rovat Institution, at 3.—Monlds and Mouldiness : 
Ward, F.RS. 


if. 
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BRUSSELS, PARIS, ROME. 


Special Coils for 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect — 


Autotype Company 


74 NEW OXFORD STREET, LONDON, W.C. 


MONOCHROME COPIES by the 
PERMANENT AUTOTYPE CARBON 
PROCESS of PICTURES by OLD MASTERS 
From the principal Collections of Note. 


Numerous examples of works by 
modern artists. 


The AUTOTYPE COMPANY'S Processes of Per- 

manent Photographic Reproduction are extensively 

employed hy the Trustees of the British Museum, 

the Local Government Board, many of the Learned 

Societies, and leading Publishers. 

Copies of Coins, Seals, Medals, MSS., Drawings, 
Engravings, Art Objects, Microscopic Work, &c. 


Inquiries are invited from those requiring Bok IIlustra- 
tions of the very highest quality. Specimens and 
Estimates submitted, 


The Autotype Fine Art Gallery, 


74 NEW OXFORD STREET, LONDON, W.C. 


OPEN FREE DAILY FROM 10 TO 6. 
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THE EVOLUTION THEORY. 
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TRANSLATED BY 
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Two volumes, Royal 8vo. With many Illustrations. 32s. net. 


ASTRONOMICAL DISCOVERY 


By HERBERT HALL TURNER, D.Sc., F.R.S., 


Savilian Professor of Astronomy in the University of Oxford. 
With Illustrations and Di+grams. Denty Svo. 10s. 6d. net. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


| And the Inter-Relations between Organic Compounds, 
By R. MELDOLA, F.R.S., Y.P.C.S., F.1.C., &c., 


Professor of Chemistry in tbe ¢ ityand Guilds of I..ndon Technical Co'lege, 
Finsbury. Super Royal 8vo. 21s. net. 


THE BECQUEREL RAYS 


AND THE PROPERTIES OF RADIUM. 
By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. Demy 8vo. 


8s. 6d. net. 
ENGLISH ESTATE FORESTRY 
| 
Lecturer on Forestry at Arnistrong College, Newcastle, lately Forester 


By A. C. FORBES, 
on the Marquis of Bath's Longleat Estate. 
Witb Illustrations. Demy 8vo, 12s. 6d. net. 


POLL LOL LL 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


With Diagrams. 
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THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World for the Year 1908. 
Edited by J. SCOTT KELTIE, LL.D., Secretary to the Royal Geographical Society. 
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LANDSCAPE IN HISTORY & OTHER ESSAYS. 
By Sir ARCHIBALD GEIKIE, D.C.L., F.R.S. 


8vo. Ss. 6d. net. | 
ATHENA UM,—*‘ Whilst Sir Archibald’s wide experience in the field as a professional geologist has led to his intimate 
acquaintance with British scenery in every phase, his constant use of the hammer has in no way lessened the power of his pen, and _ 
the volume of essays under review, like his former collection of ‘Sketches,’ forms a charming contribution to the literature of his 
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CABINETS AND APPARATUS 


FOR ENTOMILOGY, BIRDS' EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N B.—For Exe llence and Superiority of Cabinets and Appa atus, refer- 
,ences are permited to distinguished patrons, Museums, Colleg-s, de. 


A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


&c., Preserved and Mounted by First-class 
Workmen true to Nature. 


All Books and Publications on Natura! History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe- Our Catalogue (96 pp.) Post free on application. 


‘ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technleal Schools, Colleges, &e. 
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Adapted for the Board of Education Examinations Jn 
Geology, Physiography, and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
|, Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-cappeo 
' Boxes, Models of Crystals, &c., &c. 


’ NEW CATALOGUE POST FREE 
THOMAS D. RUSSELL, 78 Newgate St., London, E C. 


_MIGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 


1 Kelso Place, Kensington Court, London, W., 
for a Pruspectus ut 


THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


( now being issued in Twelve Monthly Parts, each Part containing four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 


Subscription in advance, either Monthly, 7/-; Quarterly, 21/-: 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


MINERALS, ROCKS, FOSSILS. 


| A large stock of BRITISH AND FOREIGN MINERALS always on view. 


CORNISH MINERALS 
A SPECIALILY. 
Special display for Teachers and Students onSaturdays. Open till 7 p.m. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


| Birds, Mammals, 
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(Late CHARLES JAMRACH), 
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336 SPECIMENS AND SLIDES OF ROCKS, 


according to H. ROSENBUSCH: “ Elemente der 
Gesteinslehre, 2d ed. 1901.” 


Accompanied by a text-hook : ‘Practical Petregraphy," giving a shoit 
description of the polarizing microscope and its application, and also of the 
macroscopical and microscopical features of every specimen of this collec- 
tion, by Professor Dr. K. Busz of the University of Miinster. This 
collection is intended for the practical use of students, and contains typical 
representatives of all important types of rocks; it is composed of 277 
massive rocks (94 deep-seated rocks, so dike rocks, 133 volcanic rocks), 
28 sedimentary, and 31 crystalline schists. Outof it two smaller collections 
of 250 and 165 specimens have been selected. The prices are as follows :— 


Collection I. 836 Specimens of Rocks 380 Marks. 


re la. $336 Slides 420 os 

6 If. 250 Specimens of Rocks 270 on 

an Ita. 250 slides 310 ae 

: Ill. 165 Specimens of Rocks NO 66 

1» Illa. 165 Slides ... ; wn. OEY ee 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 


PURCHASED FOR GASH OR EXCHANCED. 


The fifth edition of Catalozue No. 4, /efregraphy, has just 
been published (210 pages), and will be sent lree of charge on 
application. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RINNE, GERMANY. 
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MIGROLOGICAL LABORATORY AND SCHOJL OF NATURAL SCIENCE. 
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{/- each, from material supslied. 
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11 ASPENLEA ROAD, HAMMERSMITH, LONDON, 
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For prices and more detailed lists apply to : 
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Cc. E. MULLER, ORME & CO.’S 


NEW RESISTANCE GLASS 


excels Jena Glass in its power to stand sudden variations of temperature. 


N.B.—The + fiicial test at the Charlottenburg Institute showed that with this glass the alkali dissolved by 100 c.c, of distilled 
‘, milligrammes as compired with ;}}5 milligrammes dissolved from Jena glass under the same conditions. 


water is ,44 
IT IS AS CHEAP AS THE COMMON BOHEMIAN GLASS. 
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Cc. E. MULLER, ORME & CO., Ltd. ((icovernment)s 
148 HIGH HOLBORN, LONDON, W.C. 
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‘The Idea] Camera for Photographing Figure Studies, Animals, Natural Tistory 
Subjects, Architecture, Landscapes, &c. 
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COMPLETE Apparatus, easily carried in the hand to bedside of 
patient. Entirely self-contained, 14” x 6” x 10%. 
Price &12 12 0 


|THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an original description of the princlples- and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new system of lens testing. The book 
is entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


THURSDAY, 


INLAN i0ii, 1905 [Price SIXPENCE 
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REYNOLDS & BRANSON, tta 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns or BENCHES AND FITTINGS TO SUIT ALI. REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS. 
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OPTICAL CONVENTION, 1905. 


President: 


Dr. R. T. GLAZERBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 


Vice- Presidents: 
Sir Wea. pe WIVELESLIE Apney, K.C.B., D.C.L., F R.S. 
Tue Ricut Hon. Tue Lord Biytuswooo. 
Ste W. H. M. Cureistte, K.C.B, MA., F.R.S., 
6 Astronomer Royat. 
Tur Ricut Hon. THE Earc or Crawroro, K.T., LL.D., F.R S. 
Mr. Tuos. R. Dactmever, F.R.A-S. 
Tur Hon. Atean G. H. Giess, M.A., M.-P., 
Master of the Worshipful Co. of Spectacle Makers. 
Sir Howaro Gruep, F.R.S. 
Tue Ricut Hon Tue Loro Kevvin, O.M., G.C.V.O., F.R.S. 
Tur Richt Hon. Tue Loro Ravieicn, O.M., D.C.L., F.R.S. 
Tur Ricut Hox. THe Eart or Rosse, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be beld at the Nortn- 
AMPTON INSTITUTE, CLERKFNWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

The mornings will he devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be issued by the 
Conveotion. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large hall of the Northampton Institute, 
during the Convention, open daily from 12 to 10 p.m___In connection 
witb this, a catalogue is in preparation, which will be a useful work 
of reference in regard to instruments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Applications far membersbip should be acdressed to the 
Hon. Sec., Mr. F. J. Sevey, M.A., Elm Lodge, ‘leddington, 
Middlesex, who will be glad to furnish further particulars if desired. 


ADMISSION to the Exhibition, daily, ONE SHILLING, 
after 7 p.m., Sixpence. 


Tickets admitting to the Exhihitioa at any time while it is open, 2 6. 


ROYAL GEOGRAPHICAL SOCIETY. 
The ANNIVERSARY MEETING of the Society for the ELECTION 


Hon. 
Secretaries. 


of PRESIDENT and COUNCIL, &c., will be held in the THEATRE, 
PRESIDENT in the Chair. 

In place of the Annual Dinner of the Society a BANQUET in bonour 
the Evening of the Anniversary Meeting, May 22, at the Hotel Metropole, 
Whiteball Rooms, Whiteball Place, at 7.0 p.m. for 7.30. Dinner charge, 
permit. Applications for tickets should he made to the Chief Clerk, 
t Savile Row, Burlington Gardens, W. 

J. F. HUGHES, } 

1 Savile Row, Burlington Gardens, W. 

OF GOOD HOPE has heen instructed to receive applications for 
the vacant post of PROFESSOR OF ZOOLOGY to the SOUTH 

Candidates #z«st be under 35 years of age, and their applications should 

be supported by cofées of testimonials and a medical certificate. 
after three years’ service, 4700 per annum after ten years’ service, 
together witha merit grant of £75 per annum after five years, increasing 

An allowaace of £50 will be made to cover tbe cost of the journey to the 

Colony. 
week in July, or so soon thereafter as possible. 
100 Victoria Street, London, S.W., 


BURLINGTON GARDENS, on Monday, May 22, at 3 pm., the 
of the retiring President, Sir Clements R. Markham, K.C.B., will be held on 
£1 1s. Friends of Fellows are admissihle to the dinner as far as space will 
LEONARD DARWIN, 
THE AGENT-GENERAL for the CAPE 
AFRICAN COLLEGE, CAPE TOWN, up to June 1 next. 
The salary offered is £500 per annum on appcintment, £600 per annum 
to £1oo after ten years. 
The accepted Candidate is to assume duty in Cape Town duriog the first 
May 2, 1905. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES.) 


Applications are invited for the post of ASSISTANT LECTURER IN 
THE DAY TRAINING DEPARTMENT now vacant. Special suh- 
jects: Elementary Science, Blackboard Drawing. Salary, £120. 

Applications and testimonials should be received not later than Monday, 
June 12, by the undersigned, from whom further particulars may be 


obtaiced. 
JOHN EDWARD LLOVD, M.A., 


May 5, 1905. Sceretary and Registrar. 


'BIRKBECK C 


' Zoology ... 
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OLLEGE 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 
fJ. E. Macxenzig, Pb.D., D.Sc 


(ANCIENTS “-H. Wan, Pb.D., B.A., B.Sc. 
Apert GrirFitus, D.Sc. 
Physics .. & 4 «1D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
5 E. H. Smart, M.A. 
DAES ELEN AS AWG: Bret, B.A. B.Se- 
A. B. RENOLE Veto, LOESKE, 
EXE? co Ba { F. E. Frirscu, Pb.D., Broce 


ee “es ie H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy . Gao. F, Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Itallan Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Macbine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 62. (post free 8¢.), on application to the SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty bours 
per week are conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for “Internal Students” of tbe University, and consist of 
lecture and laboratory instruction. Tbe Courses are canducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen, A. Macklow 
Smith; ELECTRICAL ENGINEERING, A J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICSand PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; 
GEOLOGY, A. J. Maslen. In the evenings similar Cuurses will be 
conducted, but at £2 per Session. Also TECHNICAL DAY 
COURSES of three years’ duratioo are arranged as a preparation for 
the Engineering, Electrical and Chemical and Metallurgical pro- 
fessions. The Laboratories and Workshop are open for RESEARCH 
under the directivn of fhe Principal and the Heads of Departments. 


Further particulars may be obtained on application to The 
SECRETARY, who will send either the Day College Prospectus and 
Calendar or the Eveaing Class Prospectus for 3}¢. The Prospectuses 
may be bad at the Office for 1d. each. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 


Correspondence Tuition Qo iiss Fee see 


Royal Unive: sities, in Algebra. Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pre Geometry, Geometrical Drawing. &c. 

Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and ajl Prof. 
Preliminaries —Apply to Mr. J. CHarteston, B.A., Burlington Corre- 
spondence College, Clapham Common, London, 5.W. 


BATTERSEA POLYTECHNIC, 
BATTERSEA PARK ROAD, S.W. 


Principal SIDNEY H. WELLS, Wh.Se., A.M.I.C.E., A M.1.M.E. 


A special SUMMER COURSE of Eigbt Lectures, followed by Labora- 
tory Work in GAS ANALYSIS, will be held by Mr. J. Witson, M.Sc. 
(Head of Chemical Department), on Wednesday Evenings, commencing 
May 17. 

Lecture, 7.15 to 8.15. Lab., 8.15 to 9.45. Fee, 55. 

For otber special courses fur Int. and Final B.Sc., see prospectus. 


The “N” Fellowship, tenable at Cambridge 


and open to former science students of Newnham and Girton Colleges, 
will be vacant in the autumn. The holder is required to conduct 
original research in scieace during her tenure of the fellowship, with 
preference to the chemical physiology of animals and plants. Appli- 
Cations must be seot in by June 8 to the PrincipaL oF NEWNHAM 
CoL.ecE, from whom further particulars may be obtained. 


For other Scholastic Advertisements, see page xvi. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages) Kesearch, 
Revision, Translation. Scale of charges on application. The Car 
bridge Type-writing Ageocy, 1¢ Duke Street, Adelphi, W.C. 
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Typewriter 
for 
Beautiful Work. 


Swift, Quiet, and Convenient. 


lilustrated Booklet Post tree 


The YOST TYPEWRITER CO., Ltd., 
50 Holborn Viaduct, London, E.C. 


WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


Ww. 


With Scales reading to*1 mm. £6 10 


Ae) ea ‘05 a 7 0 
a9 ? ‘02 a? 7 10 
rt bel ‘Or ”? 8 5 


{1 BELMONT STREET, CHALK FARM, N.W. 


RADIUM BROMIDE 


OF THE HIGHEST ACTIVITY 
IN 5 mg. TUBES. 


Only a Few Tubes left. 


ARMBRECHT, NELSON & CO,, 
71 & 73 DUKE STREET, GROSVENOR SQUARE, W. 
Telephone . GERRARD, 4942. 


18-inch Apps-Newton Coil for sale, in perfect © 


condition. No trace of oxidation on the vulcanite. G. Bowron, 


57 Edgware Road, W. 


Metallurgical Laboratory, well equipped for 
experimental work, to let at low rent. 
Fifteen minutes to City. Apply Marsuatt & Co., Campbell Works. 
Stoke Newington, N. (close to Station, G.E.R.). Tel., 7) Dalston. 


One minute from Station. | 


Se saa? 


Prize 
Competition 


First Prize - Five Guineas 


Second , - Lhree Gu n-as 
Third ,,  - Two Guingas 
Prizes as above are offered by 
Burroughs Welleome and tes 


tor negatives developed with 


‘TABLOID? saxo 
PYRO-METOL DEVELOPER 


Competition closes May 15, 1905 


Entry forms and full particulars [rom 
all chemists, or from 
(oy 


| BuRROUGHS WELLCOME AND 


Lonvon, E.C. 


| Ae PHO. 123 39 
THE SYTAM SYSTEM 


Saves an ineredible amount of wall space and 

completely utilises dark corners, Pecesses, and 
| out-of-the-way places. 

Prevents crowding and confusion. 

Allows for extension as and when required. 

Always room for more, hence reorganisation 
seldom or never necessary. 

Saves time, lightens work, and increases comfort 
by producing perfect order in the Laboratory, 
Library, Study, Home, Office, &c. 


SOME SYTAM FITTINGS. 
1. THE BOTTLE ELEMENT. 


One hundred 40z bottles are arranged in one 
Sytam Bottle- Blement occupying less than 
1 sq. ft. of wall space, eacn bottle is instantly 
located, removed or replaced, and any size from 
\-oz. to a Winchester can be accommodated in 
one and the same element. 


THE CLOSED-FRONT BOOK ELEMENT. 
THE OPEN-FRONT BOOK ELEMENT. 
THE AUTHOR'S FILE. 


For division of subject into headings, chapters 
or sections. 


THE TWIN DESK TRAYS. 
THE PAMPHLET FILE. 


THE SYTAM FITTINGS CoO., 
| 18 & 19 BASINGHALL BUILDINGS, LEEDS. 


Po N 


an 


XIV 


NATURE 


[Mav 11, 1905 


NEW DOUBLE © 
SURFACE CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser oa 
the market; all delicate parts are protected 
by outer jacket, and the water cannot over- 
flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 

2m@— Nature says :—“‘ This is one of the most com- 
pact aad efficient condensers which has come before oar 
antice. We bave tested it for condensing sucb volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that evea witb rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condeaser ; of course, 
this means using a great amount of bench space. As 
the new coadensers are used in a perpendicular posi- 
tion, the saviag in space is very great. 


SULE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.C. 


All kinds of Apparatus for Science Teaching. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO,), 


114 CROSS STREET, MANCHESTER 


Goods Entrance: 10 pa Street. 


LABORATORY FURNISHERS, 
Importers, Manufaeturers, and Dealers In 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, wlth Priec 
List of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telepbone Number—2238. 


Apparatus for estimation of sulphur in speu oxide 


SECOND-HAND TELESCOPES. 
6 iv. Dallmeyer Equatorial. Clock, complete, £100. 43 in. Alvan 
Clark, Equatorial by Cooke, £50, Several 3 in. Student Telescopes, by 
leadiag makers, £4 10s., £6 10s., £8 10s., £10. 


SECOND-HAND SPECTROSCOPES. 
Single, 2, and 3 Prism, by Browning, £4 10s., £8 10s., £10. 
SECOND-HAND MICROSCOPES. 


Watson's Edinburgh H., 3 powers and fittings, complete, as aew, 
£16 10s. Swift Army Bacteria, complete, £15, Leitz 2b, with rack, 
substage, aad fittings, £6 10s. 


MANY OTHERS, ALL KINDS. LISTS ON APPLICATION. 


A. CLARESON & Co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


ALFRED €E. DEAN, 


THE LARGEST MAKER IN ENGLAND 


of Apparatus in all Departments of 


ELECTRO-THERAPEUTICS 


{neluding Radiography, High Frequency, Hydro-Electrie and 
Light Baths, Finsen and other Light, Cautery, Electrolysis, &c. 


INDUCTION COILS AND STATIC MACHINES A SPECIALITY. 


Contractor To THE WAR Orrice, INoIA OFFICE, AND ADMIRALTY, 
BritisH AND ForeiGn Hospitats, &c. 


LISTS ON APPLICATION. 


HATTON GARDEN, LONDON. 


82 


| COX’S IMPROVED 


HIGH FREQUENCY APPARATUS 


Ha ) 


This apparatus, when 
working off a 10 in. Coil, 
will give from 800 to 1000 

milli amperes. 
Price, as illustrated. 
but with New Pattern 
Spark Gap and New 


Connections, 


#12. 


Chaplin's Universal 
Holder & Electrodes, 


#4 10s. 


Ui 
Full particulars of above, and all other forms of Electro- 
Therapeutic Apparatus, are contained in our ILLUSTRATED 
CATALOGUE in X-RAYS, &e. (ineJuding Instructions to 
Beginners), post free. 


HARRY Wr. COx, Ltd., 
FACTORY AND OFFICES— 


{a ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, E.C. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W.., 


bas always on haad a large aad varied stock of 


SECOND-HAND. 


ELECTRICAL 
AND PHYSICAL 


APPARATUS 


HY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 

<A> supplied to the Natiunal Physical Lahoratory ; Aberdeen, Aberystwyth, 

Birmingham, Nottingbam aad Glasgow Universities ; Bedford, Bradford, 

Clifton, Heriot Watt and Yorksbire Colleges ; and tweaty other Scientific 
Institutions, Polytechnics, &c. 


Bae Nature says: ‘! Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application by mentioning NATURE. 


Accurate and 
Inexpensive. 


uel 


THE NEW PATENT 


PIESMIC BAROMETER. 


To be obtained of all Opticians, or 


Descriptive 
the SOLE MAKERS, 


Pamphlet 


OSS TTR F. DARTON &CO., 
= CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LOIN IBXYOIN,, IgE; 
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SCIENTIFIC ano = 
EDUGATIONAL BOOKS 


NEW & SECOND HAND. 

@e- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 
J. POOLE Sz co. 
STABLISHED 1854), 


104 CHARING CROSS ROAD, 


LONDON, W.C. 
(Formerly of 39 HOLYWELL STREET, STRAND). 
Rw Enquiries by letter receive immediate attention. 


ROYAL IRISH ACADEMY 
PROCEEDINGS. 
Volume XXV. Section B. No. 5. Sewed, 6c. 
‘ON THE GROWTH OF CRYSTALS IN THE CONTACT- 
ZONE OF GRANITE AND AMPHIBOLITE. 


By GRENVILLE A. J. COLE, uy 


WILLIAMS & NORGATE, i4 Hea Street, London, W.C. 


The Official Organ of the Sritish Electrotherapeutic Society. \ 


MEDICAL ELECTROLOGY | 


AND RADIOLOGY, 


AN INTERNATIONAL MONTHLY REVIEW COVERING 
ALL BRANCHES OF ELECTROTHERAPEUTICS. 
Subscription, 12/- per Annum, Post Free thronghout the World. 

eel Numbers, 1/-; Post Free, 1/2. 
. SIEGLE, 2 LANGHAM PLACE, W. 


FOREIGN SCIENTIFIG BOOKS 


and Periodicals promptly supplied at lowest rates. 


Lonovon : 


CATALOGUES POST FREE ON APPLICATION. 


WW. MULLER, | 


59 CASTLE STREET EAST, OXFORD STREET, LONDON, W. 


THOMAS PRINCE, 


SCIENTIFIC BOOKSELLER. 


All books adkionicad onl ENE se and reviewed in NATURE are supplied | j 


at lowest cash prices. 
Orders by post promptly dispatched. 


85 PRAED STREET, LONDON, W. 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A @ulde to the Prevention and Oontrol of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., if 


Dental Sedan to the Evelina Hospital, Southwark. 
¥ THE SAME AUTHOR. 


The DISEASES of CHILDREN'S TEETH |] 


Well Illustrated. Price 7s. 6d. \ 
SEGG & CO., 285 and 291 Regent Street, London, W. 


CALCIUM METAL 
99°3 to 99'6 


at 1°7/G per pound bar, or 4 0z. G/= 
minimum. 
ARMBRECHT, NELSON &CO,, 


71 & 73 DUKE STREET, GROSVENOR SQUARE, W. 
Telephone : GERRARD, 4942. 


INCE TCU IS 


Mechanical, ELEMEN- § 


| 


REMAINDERS OF 


STANDARD WORKS ON NATURAL 
HISTORY, &c., 


at very low prices. 
ALL NEW AS PUBLISIED, 
Adams (Henry, F.L.S., and Arthur) -The Genera 


of Recent Mollusca, Sith 138 full-page plates, containing 
thousands of figures uu! by pope 3. thick vol: +, 8vo 
. : 16s. 


(pub. £4 tos.) 6d., fosiage 10d. 


Browne (Montagu, F.G.S.)— ‘Artistie and Scien- 
tifie Taxidermy and Modelling, a Manual of Insteuciion in 
the Methods of Preserving Natural Objects, Modelling of Foliage, 
&c., 22 full-page ereeNies and rr text illustrations, 8vo. gilt 
extra (ft 15.) . A. &C. Beack, 5s., fo. Wins 6d. 


Cooke (M. C.)—The British Fungi: A Plain and 


Easy Account of, coloured plates of 40 species, cr. 8vo (6s5.) 
3s., postage 4d. 


Microscopie Fungi: An Introduction to the 
Study of Microscopic Fungi, Rust, Smut, Mildew, and Monld, 
269 culonred figures, by J. E. Sowerby, cr. 8vo (6s. y 

3s., postage 4d. 


Dallas (W. S.)—Elements of Entomology: An 
Outline of the Natural History and Classification of 
British Insects. I!ustrated with 21 text engravings of Beetles, 
Grasshoppers, Butterflies, Moths, &c , ca 8va (pub. Bs. Ad.) 

1s. 6d., postage 4d. 


Dixon (Charles)—-The Story of the Birds, the 
Origin and Salient Characteristics of Birds, their Groups, Dis- 
tribution in Space, Means of Dispersal and Migrations, General 
Habits and Functions, Love Displays, Repro tuction, Nest, and 
Eggs, cr. 8vo (pub. 5s.) Georce ALLEN, Is. 9d., postage 4d. 


Emerson (P. H.)—Birds, Beasts, and Fishes of 
the Norfolk Baden. 68 full-page and tex1 illustrations, 
8va(pub 12s 62.)... Nort, 4s. 6d., fostage 5c. 


Greg (‘R. P.. F.G. S.) and William Lettsom— 
Manual of the Minehises oe Great Britain and Ireland, 
illustrated, 8vo (pnb. 15s.) w- 1S, 6d., fostage 5c. 


Jenyns (Leonard) — Tasmanians in Natural 
History (being a companion work to White's ** Selborne “], with 
an in rodnction on habits of observing as connected with the study 
of that science, also a Calendar of Periodic Phenomena in Natural 
History, post 8vo (pub. ros. 6:.) . 3S., fostace qa. 


Jones (Professor T. Rymer, F.R.S.)—The Aqua- 
rium Naturalist, A Manuat for the Seaside, containing about 
too coloured illustrations of interesting objects of the seashore, 
thick post 8vo (nearly 530 pages) (pub. r8s.) 3s., postage 4a. 

“The best of all the seaside books which have come under our 
notice.” 


Rimmer (R.\—The Land and Freshwatar Shells 
of the British Isles, illustrated, 8vo (pub. ss ) 
2s., postage 4d. 


Smith (J., A.L.S.)—British and Foreign Ferns: 
with a reause on their Cultivation. Revi-ed and greatly 
enlarged, with many illustrations, 450 pp., cr. 8vo (pub, 7s. 6¢.). 

2s., postage 4d. 

Taylor iJ. E.)\—Flowers: Their Origin, Shapes, 
Perfumes, and Colours, 3 coloured figures, and 161 Loretta 
cr. 8v0 (pub. 7s. 6d.) a - . Qs. 6d., fostave 4a. 

The Aquarium: Its ene, Sauer and 

Manageinent, with 238 woodcuts, cr. 8vo (pub. 35. 6.) 

& 2s., postage 4a. 

Half-Hours at the Seaside, illustrated with 

250 wooucuts, cr. 8vo (pub. 25. 6¢ ) «» 2S., postage 4d. 


Half-Hours in the Green Lanes, 
with 300 woodcuts, cr. 8vo, gilt edges (pub. 25. 6: ) 
2S., postase 4d. 


Theobald (F. V.)—The Parasitie Diseases of 
Poultry (Animal and Vegctable, including Chapters on Protozoa, 
Insects, Mites and Worms, with List of Parasites npon Domestic 
Cocks and Hens, &c.}, 23 illustrations, post 8va (pub 2s. 6a ) 

1s. 6d., postage 3d. 


illustrated 


New Catalogue free on application. 


JOHN GRANT, Wholesale Bookseller, 
31 GEORGE IV, BRIDGE, EDINBURGH. 
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Complete in THREE VOLUMES, Half-Bound. 


Vol. I., with 236 Illustrations, Svo, £2 2s, Vol. I1., with 240 Illustrations, Svo, £2 2s 
Vol. III., with 352 Illustrations, Svo, £3 3s. 


A DICTIONARY of APPLIED CHEMISTRY 


By T. E. THORPE, C.B., Ph.D., D.Se., &c., 
Director of Government Laboratories, London. 


ASSISTED BY EMINENT CONTRIBUTORS. 


WORKS by G. S. NEWTH, F.I.C., F.C.S., 


Demonstrator in the Royal College of Science, London; Assistant Examiner in Chemistry, 
Board of Education. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. 


Tenth Edition. With 155 Illustrations. Crown Svo. 6s. 6d. 


CHEMICAL ANALYSIS, QUANTITATIVE & QUALITATIVE. 


Fifth Edition. With 100 Illustrations. Crown Svo. 6s. 6d. 


CHEMICAL LECTURE EXPERIMENTS. 


New Edition. With 230 Diagrams. Crown 8va. 65. 


ELEMENTARY PRACTICAL CHEMISTRY. 


With 108 Illustrations and 254 Experiments. Crown S8vo. 2s. 6d. 


LONGMANS, GREEN & CO., 39 PATERNOSTER ROW, LONDON, EC. 


ROYAL SOCIETY OF LONDON. 
MACKINNON RESEARCH STUDENTSHIPS. 


THE EXECUTORS OF THE LATE 


ee Ge eee a Une INeiige Liman) aie There are two Studentships each of the value of £150. One of them is 

awarded for research in the group of the Physical Sciences, including 

I. 6in. Holtzaffel Lathe, with divided headstock and overhead gear, Astronomy, Chemistry, Geology, Mineralogy and Physics. he other is 

and a very complete set of fittings, for engine, wood and metal awarded for research in the group af the Biological Sciences, including 
turning, with a numerous assortment of small tools. Anatamy, Botany, Palzontology, Pathology, Physiology and Zoology. 


Il. 4 H.P. de Dion engine, water cooled with tanks, &c., and dynamo The Studentships are awarded annually for one year, hut are renew- 
‘ Se Canmiieen cee ea volts, 20 amps, z able for a second year. Under exceptional circumstances they may he 
y eae si an renewed for a third year. The Studentships are restricted to British 


III. 7-0 vole Accumulators in teak cases, 9 amps. subjects. 
Iv. .H.P. Crocker Wheeler Motor. Applications must be received not later than June 5. Further 
V. din. Spark Coil. particulars and forms of application can be obtained from the Assistant 
Vl. X-Ray Apparatns, consisting of 12 in. spark coil, 3 Crookes’ tubes, Secretary of the Royal Society, Burlington House, Londan, W. 
Sills en ns and Tools. GRALIS ON APPLICATION. 
Tr a 
E Catalogue of Second-hand Books on Natural 


The whole can be seen by appointment at Ordnance House, Enfield 
Lock, Middlesex, or particulars may he obtained from Mr. Hicks, 
Mathematical Instrument Maker, 8 Hatton Garden, London. 


Science, Zoology, Botany, Geology, &c., 2000 items.—W. HErFrer 
| ANb Sons, Booksellers, Camhridge. 


THE ENTOMOLOGISTS’ MONTHLY 
TO SCIENCE MASTERS. especially those MAGAZINE. 


Price Si » Monthly. 
taking ELECTRICITY as a special subject. Wanted by July 1 next Edited by G. C. Geaieenl Fzs. f. DATS W. W. Fowirrr 
for important College, well-qualified Master for Electricity and who ML, Dine, I NEAL errs E RISESAUNTERS Fl Seance 
has had some experience in the organisation of the work of a local anes kn one She GuiNTeaey wii M ay, D., F.RS ea St) 
: ’ they nD Ln " 
Technical Instruction Committee, Salary, £150 ta £2co per annum. This Magazine, commenced in 1864, contains standard articles and notes 


Candidates for the above and those seeking posts for the term com- : . : 
mencing in September next should apply forthwith, giving details as ee a cunecte eonucricc with Entomology, and especially on the Insects of 


to qualifications and enclosing copies ot testimonials, to GriFFiTHs, Subscription—Six Shillings pen Annumeposniice 
, t 


Ss School Agents (Estd. 1833}. Bed fc 
iba nier rie ir a OE vd London: GURNEY & JACKSON (Mr, Van Voorst's Successors), 
t Paternoster Row. 


JUST PUBLISIIED. 


TWENTY-SIX GRADUATED EXERCISES IN GRAPHIG STATICS, 


some in Two Colours, and with Skeleton Data to practise upon, and including the Application to 

Roofs, Moving Locomotives, Retaining Walls, Levy’s Steel Arches, Girders (Original Constructions), 

Masonry Arches, Levy’s Weight Tables, with an Essay on Graphical Statics, in the form of a 

Running Commentary on the Exercises, each of which has full Instructions printed on its face, the 
whole forming a Supplement to the Authors’ Elementary Applied Mechanics. 

By T. ALEXANDER, M.Inst.C.E.I., Professar of Engineering, Trinity College, Dublin; and 
A. W. THOMSON, D.Sc., C.E., Prafessar af Engineering, College af Science, Poana. 
FCAP. BROADSIDE. SEWED. 0s. 

MACMILLAN AND CO., LIMITED, LONDON. 
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JUST PUBLISHED, 


MICROSCOPICAL 
JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE. ana LANTERN SLIDES 


of Natural History Subjects, from G'- per doz. 


| ON ae oe a Write for Catalogues to the ACTUAL MAKERS 

Les Six Races composant la neal an Me de l'Europe (the Huxley FLATTERS & GARNETT, Ltd., 

§ OX a Liation ne ie x y 

Lecture). Dr. J. Denrxer.—The Magic Origin of Moorish Designs. 48, DEANSGATE, MANCHESTER, 
Dr. E. WesTERMARCK.—Native Stories from Santa Cruz. Rev. W. LagoRATORIES : CHURCH Rodo, LoncsicHT, Mc. 
O’FerRALL.—A Sea Dyak Love Philtre. Rev. W. Hower and R. Microscopical Slides for Students of Botany. 43 Slides in 
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FLOW OF UNDERGROUND AND 
WATERS. 

Essais d’Hydrauligue souterraine et fluviale. By 
Edmond Maillet, Ingénicur des Ponts et Chaussées. 
Pp. vi+218. (Paris: Librairie scientifique, .\. Her- 
mann, 1905.) Price 11 francs. 


JAI 


HIS treatise, which was presented in the first | 
instance to the Academy of Sciences of Paris in | 
1903, is divided into two parts, the first theoretical and 
the second practical, to which a paper has been 
appended, mainly of a practical nature, on the curves 


of the discharge of springs and the abatement of river 
_ floods. The book 


is addressed to mathematicians, 
physicists, geologists, geographers, meteorologists, 


engineers, and all who are interested in the motion 
and the distribution of rainfall, both on the surface 
of the land and underground; and its object is to 
investigate theoretically and practically the variations 
in the discharge of springs, and the low-water flow 
of rivers, in order to be able to foretel! the amount of 
this minimum flow, precisely as the height of the 
floods of rivers is predicted, as already effected in 
certain cases by French hydraulicians, such as 
Dupuit, Belgrand, Lemoine, de Preaudeau and others, 
and also recently by the author with respect to two 
of the sources of the River Vanne. 

M. Maillet believes that he is the first to have in- 
dicated a method by which exact quantitative dis- 
charges can be systematically predicted, such as a 
graphic curve, based upon Dausse’s law concerning 
the permeable strata of the Seine basin, enabled him 
to determine the yearly minima discharges of two 
sources of the Wanne several mionths beforehand. 
Later on, by means of the hypothesis of a particular 
form of the free water-surface, he succeeded in obtain- 
ing a law which proved to be in accordance with ex- 
perience, as indicated in the first half of the theoretical 
portion of the book. In the second half of this por- 
tion, the stability, or the nature of the motion of 
underground waters, under different conditions, is 
investigated, allowing for the increase in volume pro- 
duced by rain; and assuming a simple form for the 
impermeable bed over which the water flows, it is 
shown that where the line of the bed is convex up- 
wards the maximum height of the flood will be rapidly 
attained, and where concave, the flood will rise slowly, 
and that the influence of a part of the stream on the 
maximum will be greater in proportion to the fall of 
the bed. The connection, also, between the low-water 
levels, or minima discharges, at any point of a water- 
course or spring and the rainfall, is considered in as 
general a form as possible; and it is proved that, in 
practice, the lowest discharge may often be regarded 
as a function of the combined rainfall of the preceding 
het and cold seasons, and experiences very slight 
variations from year to year, especially in large river 
basins, unless the warm season is very rainy and im- 
permeable strata intervene. 

The results of the theoretical investigations com- 
prised in the first six chapters are summed up in the 
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three fotlowing laws :—-(1) .\ certain number of hydro- 
logical facts, corresponding to the low stages, or 
minima discharges, of springs or watercourses, in 
many cases depend almost exclusively on the total 
rainfall of several preceding warm and cold seasons. 
It is only in the case of restricted watersheds that the 


| rainfall of the last one or two cold seasons exerciscs 


a predominating influence, the number of preceding 
years on which the results depend increasing in pro- 
portion to the size of the basin. The preceding warm 
seasons have less influence than the following cold 
seasons; and they both have less influence in propor- 
tion as they date further back, though this loss ot 
influence varies inversely with the size of the basin. 
The immediately preceding spring and summer rain- 
falls may introduce an element of disturbance if they 
are heavy and widespread, supposing that the per- 
meable strata predominate in the basin; but where the 
basin is almost wholly permeable, the rainfall of the 
preceding warm seasons may often be neglected. 
(2) The lowest level at a given point of a watercourse 
in any year is approximately a function of the mini- 
mum level of the preceding year, and of the amount 
of rain during the preceding cold season, and some 
preceding months of the warm season if very wet or 
very dry, provided the proportion of impermeable 
strata in the basin is small. In the case of many 
watercourses, the minimum yearly level varies little 
from year to year; and a succession of several years, 
or several cold seasons, more rainy or more dry than 
the average, is needed to produce modifications, 
which, moreover, are slow and progressive with the 
lapse of time. (3) In the Seine basin, the low-water 
levels at given points of many of the watercourses 
draining almost wholly permeable strata, differ little 
from their mean secular height. These variations 
cannot be abrupt, except under the immediate in- 
fluence of rainy summers on the impermeable strata 
of the basin; and in any case they would be pro- 
gressive, as a result of a gradual increase in the mean 
rainfall for a certain number of years. Subject to 
these reservations, an appreciable variation in the 
low-water level must be due to other than meteor- 
ological causes. 

The second, practical, part of the book occupies 
little more than a third of the space devoted to 
theoretical considerations, though divided into ten 
chapters, which are, consequently, very short for the 
most part. [It contains some practical applications of 
the views and theories developed in the first part, to 
the prediction of various hydrological phenomena, and 
also some experimenta] verifications; and the works 
of Belgrand, and the observations and publications of 
the hydrometric service of the Seine basin, form the 
basis of this inquiry. After a very brief introduction, 
the chapters deal successively with proportion of rain- 
fall which feeds underground waters, prediction of the 
drying up of the sources of the Somme from the rain- 
fall, prediction of the discharges of Cérilly spring, a 
source of the Vanne, prediction of the minima dis- 
charges of the sources of the Vanne, application to 
the sources of the Dhuis, prediction of the low-water 
levels of the Marne at La Chaussée, drying up of the 
Laignes, remarks on springs supplying Havre, and 
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great floods of the Seine; and thirty-one tables are 
appended at the end of the volume, giving the rain- 
fall, discharges, and water-levels at different dates in 
various parts of the Seine basin, and eleven sets of 
graphic curves indicating the decrease in the dis- 
charges of the Seine, some of its tributaries, and 
certain sources, at different periods. Table xxiii., 
giving the rainfalls of the warm seasons, and the 
high floods of the following cold seasons, at the Auster- 
litz Bridge, Paris, and at Mantes, from 1874 to I900, 
shows that none of these warm seasons in which the 
rainfall was below the mean of 14.88 inches, was 
followed by floods of the Seine rising higher than 
i444 feet on the gauge at Paris, and 19.72 feet at 
Mantes; and the eight cold seasons in which the 
Seine reached or exceeded 16.40 feet at Paris, and 
21.06 feet at Mantes, were all preceded by warm 
seasons in which the rainfall exceeded the mean. 
Moreover, with the exception of 1890, when the warm 
season came between two very dry cold seasons, all 
the warm seasons having a rainfall above the average 
have been followed by floods of the Seine, attaining 
at least 10.17 feet at Paris and 16.40 feet at Mantes; 
whereas none of the fourteen warm seasons with a 
rainfall below the average was succeeded by floods 
in the next cold season, reaching the height attained 
in eight of the cold seasons preceded by warm seasons 
in which the rainfall exceeded the average. 


A NEW AMERICAN WORK ON THE 
CALCULUS. 


Elements of the Differential and Integral Calculus. 
By William Anthony Granville, Ph.D., with the 
editorial cooperation of Percey F. Smith, Ph.D. 
Pp. xiv+463. (Boston and London: Ginn and Co.) 
Price tos. 6d. 

HIS is a book the main object of which seems to 
be to enable the student to acquire a knowledge 

of the subject with little or no assistance from a 

teacher; and, after a very careful study of it, we are 

enabled to say that the work is admirably constructed 
for the purpose. There is a complete absence of the 
stilted formality which is usually supposed to be 
appropriate to a mathematical treatise. In foot-notes, 
and sometimes in the text, the student is given scores 
of useful hints and warnings against errors into which 

he would probably fall. Thus the work possesses a 

very high value for the student; and it will be found 

no less helpful to the teacher, for it contains a very 
large number of examples in every part of the subject, 
while it abounds in excellent diagrams. 

The portion on the differential calculus occupies 285 
pages, and terminates with 6 pages containing 
nothing but figures of all the curves more or less 
famous which present themselves in the subject, such 
as the conchoid of Nicomedes, the cycloid, the 
catenary, the cissoid of Diocles, the probability curve, 
various spirals, &c. 

The work is very strictly logical in its method—here 
and there a little too much so, perhaps. 

Thus in p. 97 the proof that the angle between the 
radius vector and the tangent to a curve has rdé ‘dr 
for its tangent is quite unnecessarily accurate, and 
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has involved an error in work, which, however, is a 
mere slip. The theorem of mean value is very well 
explained and used in the deduction of Taylor's 
theorem for the determination of the remainder, a 
little geometrical figure assisting the student to under- 
stand the nature of this remainder. (Correct, how- 
ever, the errors in sign in the first equation of 
p. 169.) 

The discussion of the convergency and divergency 
of series is very good, and a somewhat uninteresting 
subject is rendered simple and attractive. An in- 
cautious statement, however, is made with regard to 
an alternating series, p. 241, according to which if we 
stop at the nth term of such a series the error made 
is numerically less than the value of the (#+1)th 
term. Clearly this is not in general true if the 
alternating series is one in which the numerical values 
of the terms increase for a while and then diminish. 
For example, the series for sin x is an alternating 
one of this kind. If *=5, the numerical values do 
not begin to diminish until after the third term. The 
property asserted, and the proof in p. 226, must be 
applied to cases in which we stop after the greatest 
numerical term has been passed. 

The theory of maxima and minima is well illus- 
trated by examples taken from various branches of 
physics. Even at the risk of being a little hyper- 
critical, we must, however, point out that the time 
taken by a ball to roll down a plane the base of 
which is of length a and the inclination of which is 
é is not 2V/a/g sin 2¢, as it is said to be in p. 128, 
for the simple reason that the acceleration of the 
centre of the ball (if the ball is solid and homo- 
geneous) is not g sin ¢, but 5/7 g sin ¢. This fact 
is of importance in dynamics, and the matter should 
be set right. 

The part of the book dealing with curves is very 
good, and, in particular, we would commend the 
systematic manner in which (pp. 267, 268) the student 
is taught to trace a curve from its equation. 

In the portion dealing with the integral calculus 
an exhaustive exposition of all the devices used in 
integrating functions is given. The reduction 
formulas to be applied to the binomial integral 


[xm (a+ bxnjpdsx are given in tabular form on p. 345, 


and the student is told very properly that he should 
not memorise them. Instead of memorising them, 
he should apply a single simple rule which was given 
long ago by Hymers in his ‘ Integral Calculus." 
This rule enables us to obtain, without an effort of 
memory, the exact formula appropriate to the reduc- 
tion of any given binomial integral. 

Besides areas and volumes (accompanied by excel- 
lent figures), polar moments of inertia of plane areas 
are dealt with. The author speaks of these as 
moments of inertia about “a point '—an expression 
which leaves something to be desired, since it is 
always an axis that is involved. What we always 
require in this connection in dynamics is the mean 
square of distance of a body from an axis, and we 
should look to writers on the calculus to emphasise 
this notion of a mean square of distance, instead of 
the ‘square of the radius of gyration,” k?. The 
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student might easily learn to regard k as the distance 
_of mean square, just as we speak of the velocity of 
mean square in a gas. 
_ The book has a useful chapter on the simpler forms 
_of differential equations, and concludes with a figure 
and description of the integraph for finding the area 
of a curve. Jt might well include a description of 
Amsler’s planimeter, and show how it finds areas, 
positions of centres of gravity, and moments of inertia 
of plane figures; and, as to the proof of the theory 
of Amsler’s planimeter, it need occupy no larger space 
than the area of a shilling, notwithstanding the length 
and complication of proofs which are usually given. 
The author’s attention may be directed to the follow- 
ing misprints :—p. 44, note, Leibnitz was Gottfried, 
not Gottfreid; p. 206 (A), read f!, for f,; p. 216, 
BxiGy readiu:2 fora, +p. 225, line 5, read 223 for 225; 
fee 7c inenOmread eh ior Psp, 374, line 1, read’ y 


for dy. Grorce M. Minxcuiy. 
SERUM DIAGNOSIS. 
Manual of Serum Diagnosis, By QO. Reostoski. 


Authorised translation by Charles Bolduan. Pp. 
vit96. (New York: J. Wiley and Sons; London: 
Chapman and Hall, Ltd., 1904.) Price 1 dollar. 
HIS smal! work forms a companion volume to 
that by Wasserman on ‘‘ Hzmolysins and 
Cytotoxins,’’? which has already been noticed in these 
columns. Each volume forms a monograph on some 
part of those newer developments of bacteriology 
which concern immunity and kindred subjects. The 
aim of the series is to provide simple yet compre- 
hensive accounts-of our present knowledge suitable 
for those who do not make a special study of the 
laboratory aspects of disease rather than exhaustive 
treatises adapted for special] students. That the in- 
formation is authoritative and trustworthy is vouched 
for by the list of authors, which includes some of the 
most distinguished names in contemporary bacteri- 
ology. Each volume is the work of one who has 
himself made important contributions to the study of 
the subject. 

The present volume deals with the practical use of 
agglutinins, bacteriolysins, and precipitins in diag- 
nosis. More than two-fifths of the whole is devoted 
to an account of the Widal reaction in enteric fever. 
This section is extremely good, and for it alone the 
book is well worth reading. The author points out 
very clearly that the ‘‘ test’ is not to be regarded 
as more than the ‘* first of the cardinal symptoms of 
typhoid.’? Some discredit has been cast on the value 
of the reaction, because clinicians have not always 
found that infallibility which is so often expected of 
the laboratory, but which can never be present in 
dealing with so variable a complex as living matter. 
Removed from the pedestal of a ‘test "’ to the 
common ground of a ‘‘symptom,’’ the phenomenon 
seems to have a better chance of receiving the appre- 
ciation which it deserves. There is an admirable 
account of the mixed and “ group’ agglutinations 
in typhoid and paratyphoid infections, and due notice 
is taken of the use of typhoid cultures which have 
been killed by the addition of formalin. 


NOaTS54, Vol. 72) 


NATURE 27 


practically as well as living cultures; and, though 
the increased time required to obtain a result and the 
slight loss of delicacy render the use of living 
cultures still desirable in the laboratory, the safety and 
convenience of the dead cultures place the “test ’* 
within the personal practice of every not-too-busy 
practitioner. It is, however, strange to read (p. 13): 
that the use of an oil-immersion objective is necessary. 

The author then considers briefly the agglutination 
phenomena found in tuberculosis, dysentery, and other 
diseases. Serum diagnosis of tubercle is considered to. 
be of very doubtful value. Appropriate stress is laid 
on the fact that in many diseases (especially plague 
and cholera) agglutination, in comparison with other 
symptoms, is of very little use for the direct diagnosis 
of the diseasc, though of the greatest value in the 
identification of the isolated organism. This part of 
the book is, however, less satisfactory than the earlier 
sections. Indeed, the serum diagnosis of Malta fever 
is not mentioned, though the practical value of the 
phenomenon in the diagnosis of this variable and often 
very obscure disease has been demonstrated beyond 
question. 

The book concludes with an account of the identifi- 
cation of blood stains by the precipitin test. Readers 
will find here a wise injunction to make sure that any 
given stain is blood before deciding whether it is of 
haman or animal origin; the precipitin will not dis- 
tinguish between the different tissues of the same- 
species of animal in the same way as it will separate 
the same tissue from different species. 

In the translation several useful additions have been. 
made; the last chapter, which attempts an impossibly 
precise and entirely arbitrary definition of the Widal 
reaction, might, however, well have been omitted. 
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HISTORY OF PHARMACY. 
Geschichte der Pharmazie. 

Pp. ix+o934. (Berlin: 

Price 20 marks. 
aes successful practice of pharmacy implies some 

acquaintance with plant chemistry and with. 
that branch of economic botany known as materia 
medica, For this reason the history of pharmacy, 
although it appeals particularly to the pharmacist and 
the physician, presents also many points of interest 
to the chemist and the botanist. Herr Schelenz does 
not consider that the classes of readers here enumer- 
ated form a sufficiently wide circle for his purpose, 
and he states in the preface to this volume that he 
hopes also to interest the legislator, the antiquarian, 
and the philologist. 

The book begins with a description of the con- 
ditions under which pharmacy was practised among 
the Jews. .\ summary of’ the political history of the 
nation is first given, und this is followed by sections 
dealing with Biblical and Talmudic references to the 
practice of pharmacy and the social condition, &c., 
of the practitioners of the art. The most interesting 
portion of this section is that describing the drugs 
employed by Jewish apothecaries. Jt is curious that 


By Hermann Schelenz. 
Julius Springer, —1g04.), 


These react ' so many of these are still in use at the present day; 
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for example, myrrh, Indian hemp, cassia (or cinna- 
mon), coriander, colocynth, galls, almonds, galbanum, 
and storax are among those mentioned by the author. 
The Jews also appear to have made use to some ex- 
tent of natural mineral waters and various medicated 
baths as remedial agents. 

Similar accounts of the practice of pharmacy among 
the Pheenicians, Assyrians, Egyptians, Hindus, 
Persians, Greeks, Romans, and other peoples are 
given, and then this racial method of treatment is 
interrupted, and a chapter is inserted giving an 
account of the methods of the professors of magic, 
astrology, and alchemy in the Middle Ages, and show- 
ing how the practice of these secret arts gradually 
led to a knowledge of natural science. 

Resuming his narrative after this digression, the 
author deals with pharmacy among the Copts and 
Syrians, the Arabs, and the Teutonic races, and 
brings it to the close of the eighteenth century with 
a short account of the condition of medicine and 
pharmacy in Italy, when the school of Salermo exer- 
cised a paramount influence on these arts. It was 
at this period that a definite separation of pharmacy 
from medicine first took place. 

Each of the succeeding chapters deals with the 
progress made during a particular century, an out- 
line of the additions to physical, chemical, and 
botanical sciences being first given, with short bio- 
graphies of the more famous exponents ol! these 
sciences. The bearing of these discoveries on phar- 
maceutical methods is then outlined, and finally the 
legislation of the periods, the social and commercial 
conditions, and other matters in so far as they affected 
the practice of medicine and pharmacy are discussed. 

The book is evidently the outcome of much literary 
and antiquarian research on the part of its author, 
but it is unfortunate that more care was not exercised 
in selecting the material to be included. There is no 
reason why so much space should be taken up in re- 
counting the political and religious histories of the 
various peoples. Similarly, the short and necessarily 
inadequate biographies of eminent men of science, 
which are scattered broadcast through the second half 
of the book, might well have been omitted, since they 
are already better done elsewhere. By omitting these 
and other not strictly relevant matters, the size of the 
volume could have been niuch reduced, and at the same 
time it would have been unnecessary for the author 
to write in the compressed, unreadable style which 
now characterises the book. As it is, the volume can 
only be regarded as a useful work of reference on 
the history of pharmacy and allied subjects, and to 
this purpose its index (26,000 entries) is well adapted. 

ite Sy TN 


OUR BOOK SHELF. 

Guide to the Gallery of Birds in the British Museum. 
Pp. iv+228; illustrated. (London: Printed by 
Order of the Trustees, 1905.) Price 2s. 6d. 

Tuts handsome volume is a new departure in the 

matter of ‘‘ guides,’? so far as the natural history 

branch of the museum is concerned, being larger in 
size, more fully illustrated, different in style, and 

(perhaps most important of all) higher in price than 


no. 1854, VOL. 72] 


those to any of the other sections. The text is, in 
fact, a concise synopsis of the leading groups of birds, 
with special reference to the specimens exhibited in 
the galleries. The plan of the synopsis necessarily 
follows the system adopted in the museum, and it 
would therefore be quite out of place to criticise that 
system on the present occasion. <A similar remark 
applies to the fact of the illustrations (which are 
admirable of their kind) being taken [rom the stuffed 
specimens in the collection instead of from living 
birds—the guide is to illustrate the collection, and 
therefore it is quite right and proper that the figures 
of the birds should be taken from those shown in the 
gallery. In addition to the general synopsis, there is 
a guide to the series of British nesting birds. That 
the genera] plan and execution are in the main exccl- 
lent cannot be denied; whether it will suit the taste 
—and the purses—of the public remains, however, to 
be seen. 

When a new edition is called for, certain emenda- 
tions may with advantage be made in the text. The 
most serious error we have detected is the statement 
(p. 11) that the largest -Epyornis was probably not 
more than 7 feet in height, whereas there are actually 
limb-bones in the museum itself which are nearly of 
these dimensions; such an error implies a want of 
cooperation between the zoological and palzonto- 
logical departments of the museum. Of less import- 
ance, although far more embarrassing to the public, 
is the discrepancy between the terminations of the 
* orders ’? of ostrich-like birds in the list on p. 8 and 
those in the synopsis on that and the following pages. 
Again, we venture to think that the public will not 
be likely to understand the semi-scientifie jargon fre- 
quently emploved in the text. The expression, for 
instance, on p. 106, ‘“‘the remarkable Australian 
forms constituting this order,’’ would have been much 
better had the word ‘birds ’’ been used in place of 
‘‘forms.’’ Neither is the construction of the sen- 
tences in all cases so good as it might he, as witness 
the following (p. 64):—‘*t The appendage opens under 
the tongue and is largest in the male, giving the 
bird a very peculiar appearance. Like its allies it is 
aia (@xyelerae cabivisie 5 3 3" Ro 


A Laboratory Manual of Organic Chemistry for 
Beginners. By Dr. A. F. Holleman. ‘Translated 
by A. Jamieson Walker, Ph.D. Pp. xiv+78. (New 
York: John Wiley and Sons; London: Chapman 
and Hall, Ltd., 1904.) Price 4s. net. 

Tue preparation and properties of a number of 
organic compounds are dealt with in short paragraphs 
in a manner reminding one of the text-books of 
qualitative analysis, which are now so universally 
condemned. But little attempt is made to indicate 
the quantities which should be used, and no emphasis 
whatever is laid on the importance of making organic 
preparations in a quantitative manner. We even 
doubt whether the beginner would attain the required 
result in performing many of the preparations de- 
scribed. 

It will be a sad day for the future of organic 
chemistry if text-books such as Dr. Holleman’s come 
into general use; it is indeed difficult to imagine 
anything more calculated to encourage scamping of 
laboratory work. A growing complaint of the 
chemical manufacturer abroad at the present time is 
that the university graduates from the large modern 
laboratories are ru'ned by the elaborate apparatus, 
ready-made reagents and other time-saving appli- 
ances placed at their disposal, so that they are no 
longer themselves capable of facing practical problems 
properly or of making the best use of the ordinary 
technical appliances. The physical chemical epoch 
from which chemical science is now slowly recover- 
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confusion; for instance, the two German words 


ing has caused it to be forgotten that for successful 
work in chemistry it is essential that the investigator 
be a highly skilled manipulator. It is too often found 
that the best student in the cxamination room is all 
but worthless when set to perform even the simplest 
piece of experimental work; good workers can only 
be trained by the most careful and thorough ¢round- 
ing in making pure chemical preparations and by 
being taught to appreciate the importance and 
necessity of even the minutest details in the process. 
As a glance at the modern chemical literature shows, 
it is precisely this attention to detail which is so 
conspicuous a feature in some of the best work. 

We fear that the book under notice would not 
lead the student to attach importance either to 
accuracy of method or to thoroughness of detail; it 
seems a pity even that it should have been found 
worth while to translate it and so add another to the 
legion of text-books. 


Metaphysik in der Psychiatrie. By Dr. P. Kronthal. 


Pp. 92. (Jena: Gustav Fischer, 1905.) Price 2.50 
marks. 
Tus costly little work is written to ventilate a 
grievance. It would appear that certain authorities 
on mental diseases, including Krapelin and Bins- 
wanger, employ in their works such terms as 
association, apperception, power of imagination, 


anger, and the like. These, according to our author, 
are metaphysical terms, and must be carefully ex- 
cluded from Psychiatrie, which is a purely natural 
science. New sciences spring up like mushrooms 
nowadays, and it is a misfortune that those who 
specialise in one, or seek to exploit it, so rarely know 
with precision what is being done in others, even 
when these are most closely akin to their own darling 
pursuit. We fear that this writer hardly understands 
that the terms which he criticises are used every day 
in psychology with a minimum of metaphysical refer- 
ence, and that he is almost bound, before he proceeds 
a step, to show due cause why the terminology of 
Psychiatrie should differ seriously from that accepted 
by ordinary psychology. In spitc of his parade of foot- 
notes and his references to such grand conceptions as 
that of Allbeseeltheit, it may be doubted if this writer 
is competent to discuss so gencral a question. At any 
rate, his present work docs not impress one as being 
well arranged, clear, or convincing. 


A Text-book of Physiological Chemistry. By Charles 
E. Simon. Second edition. Pp. xx+500. (Lon- 
don; J. and A. Churchill, 1905.) Price i5s. net. 

AttnoucH Dr, Simon’s bools has reached a second 
edition, it is one which has been hitherto un- 
known on this side of the Atlantic. Dr. Simon’s 
name is not associated with any researches in physio- 
logical chemistry, and there is nothing strikingly new 
or original in his book, either as regards subject- 
matter or arrangement. The work has, however, 
many excellent features. It is clearly written, and is 
free from inaccuracies; the sections dealing with the 
proteids and their cleavage products are especially 
good, and fully abreast of the recent advances which 
have been made in this important and interesting 
branch of the subject. 

The author is conversant with chemical technique, 
and his descriptions of analytical processes are 
specially lucid. Jt is evident that he is a careful 
student of chemico-physiological literature. and more 
especially with that part of it which originates in 
Germany. This is frequently seen in the nomen- 
clature he adopts. Thus he speaks of casein and 
paracasein instead of caseinogen and casein re- 
spectively as employed in most Inglish books. 
Occasionally the adherence to German terms leads to 
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Eiweisskorper and Albumine are both translated as 
albumins. 

The work is primarily intended for students, and 
therefore references to literature are omitted. A 
desire to keep the book within a moderate compass 
has no doubt induced the author to leave out a con- 
sideration of many subjects which might well have 
been expected to find a place in it. Thus we find no 
reference to the important subject of immunity and 
its side issues, like the precipitin test for blood. The 
numerous investigations now in progress on the 
velocity of ferment action are passed over in silence. 
Physical chemistry has during the last decade made 
great progress, and many and important are its appli- 
cations to physiology. Such questions as absorption, 
secretion, osmosis, gaseous exchanges, and electrical 
conductivity have all been made clearer by the work 
of the physical chemist; but there is no reference to 
any of such investigations. 

The strangest and most important omissions, how- 
ever, are the absence of any account of general meta- 
bolism, animal heat, and respiration. 

Turning to the title-page, one searches in vain for 
the words vol. i., for the omitted material would easily 
fill a second volume of the same size. One cannot 
help thinking that, interesting and instructive as the 
book undoubtedly is, it cannot be expected to take its 
place as a favourite until the deficiencies alluded to 
are rectified. 


Astronomy for Amateurs. By Camille Flammarion. 
Translated by Frances A. Welby. Pp. 340. (London: 
T. Fisher Unwin, 1905.) Price 6s. 

Mucu that is interesting to amateur astronomers may 

be found in this volume. The descriptions are often 

discursive, but the matter is there, and in a readable 
form providing the reader’s leisure is not too limited. 

After a general exhortation to his readers to study 
and contemplate the marvels of the sky, the author pro- 
ceeds to a study of the constellations, the stars them- 

selves, the sun, and then the planets. Next follows a 

chapter on comets, containing some interesting facts 

concerning the ancient ideas of these “ olittering, 
swift-footed heralds of Immensity,’’ and a_ brief 
account of comets in general and of a few in particular. 

Shooting stars are then dealt with, and in chapters 

viil., ix., and x. the earth, the moon, and eclipses are 

severally discussed. In chapter xi. the more elementary 

methods of determining stellar distances and masses 
are described, whilst the next, and last, chapter is de- 
voted to a discussion of life universal and eternal. 

The book contains eighty-four illustrations—the re- 

levance of some of which is open to question—and it 

will be read with both interest and profit by those 
whose previous acquaintance with astronomical truths 
has been slight. 
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[Lhe Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.| 


Scientific Correspondence of the late Sir George Stokes, 


ARRANGEMENTS are in progress for the publication of @ 
selection from Sir George Stokes’s scientific correspondence. 
The letters addressed to him, which are now in my custody, 
show ihat there must be many from him to others, of 
permanent scientific value, to which I have not access. I 
shall therefore be glad if owners of letters of substantial 
scientific interest will entrust them to me, to be treated 
with care and ultimately returned. J. Larmor. 

St. John’s College, Cambridge, Mav 8. 


The Transposition of Zoological Names. 


1 wisH to say how thoroughly I agree with Mr. 
‘Lydekker in his remarks on the unwisdom of transposing 
zoological names, and on the confusion caused by this 
‘objectionable practice. To the instances which he has 
mentioned | may add the following cases relating to two 
well known and familiar species of animals. Linnzeus 
called the only European hare known to him Lepus 
timidus, and for many years that name was applied to the 
common brown hare of Central Europe, while the northern 
hare, which changes to white in winter, was known by 
Pallas’s appropriate name, Lepus vartabilis. This was 
the nomenclature used by Blasius, by Bell in his “ British 
Quadrupeds,”’ and in all the ordinary text-books of zoology. 
It was, however, pointed out some years ago, first, I 
believe, by Lilljeborg, that the Lepus timidus of Linnzeus 
had been based mainly upon the northern or variable hare, 
or that at all events Linnzus had confounded the two 
species together. In these circumstances obviously the 
best plan was to call the middle-European brown hare by 
its next given name, Lepus europens, and this course has 
been adopted by most writers. But the advocates of un- 
restricted priority are not content with this, and insist 
upon calling the variable hare Lepus timidus, the con- 
sequence being that when that name is used it is impossible 
to know which of two perfectly distinct animals is in- 
tended by it. 

Another still more objectionable transposition of two 
well known names has been lately suggested. Linnzeus, in 
the twelfth edition of the ‘‘ Systema Naturew,’’ gave the 
name Turdus musicus to the song-thrush and that of 
Turdus iliacus to the redwing, and these familiar terms 
have been used by all writers for these well known birds 
respectively ever since. But about a year ago it was dis- 


covered by au ardent member of the new school of priority | 


that in his tenth edition of the ‘‘ Systema ’’ Linnzeus had 
unfortunately (by some error in his MS. or of his printer) 
attached the diagnosis af Turdus musicus to T, iliacus, and 
that of T. iliacus to T. musicus. It was admitted that 
Linnaeus had corrected the mistake in his later edition of 
1760, but even Linnaus could not be allowed to correct 
his own errors in the face of the inviolable law of 
‘“priority.”’ In future, therefore, it was maintained, the 
song-thrush must be called T. ihacus and the redwing 
T. musicus! This course has been actually adopted by a 
subsequent writer, but we may trust that it will not meet 
with general approval, and that the song-thrush and red- 
wing will remain under the old names given to them by 
the father of scientific nomenclature in 1760, and used by 
every subsequent writer until 1904. P, IL. SckaTer. 


Modern Algebra. 


Tue publication of Messrs. Grace and Young’s treatise 
on_algebra will direct attention to the importance and 
difficulty of the theory of the concomitants of ternary and 
quaternary quantics in connection with plane and solid 
geometry. There are one or two points on which I propose 
to make some remarks. 

In the first place, canonical forms are sometimes de- 
ficient in generality, and this wil! be the case whenever 
the form is the analytical expression for some special 
property of an anautotomic curve. Of this defect the 
canonical form of a ternary cubic furnishes a striking 
example, for it is the analytical expression for the theorem 
that through each of the three real points of inflexion one 
real straight line can be drawn which passes through one 
pair of conjugate imaginary points of inflexion on an 
anautotomic cubic curve; and since autotomic cubics do 
not possess this property such curves cannot be represented 
by the canonical form. 

In the next place, anautotemic curves are not by any 
means the mnst interesting species of curves, and to go 
through the process of calculating their concomitants, and 
then specialising them for some particular species of auto- 
tomic curves, is aften very laborious. In the case of 
unicursal quartics, many interesting results might be 
obtained by calculating directly the concomitants of the 


quantic (#$B8y, ya, 8)°, and this would give results applic- 
able to all unicursal quartics, except those which possess 
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the five compound singularities called the tacnode, the 
rhamphoid cusp, the oscnode, the tacnode cusp, and the 
triple point. Also, since an evectant is the tangential 
equation of a curve which is related in a special manner 
to the original one, an examination of the evectants of 
the above quantic would lead to interesting results con- 
cerning conics and other curves connected with trinodal 
quartics. 

In this subject geometrical methods are a powerful 
assistance to pure analysis. For example, let U be a 
ternary cubic in (a, B, y); eliminate y by means of the 
equation B=ky, and equate to zero the discriminant of the 
resulting cubic equation in a/8. This will give a sextic 
equation A(k)=o, which determines the six tangents drawn 
from A to the curve. The condition that the curve U=o 
should have a node is that the equation A(k)=o should 
have a double root; hence the discriminant of this binary 
sextic is the discriminant of the original ternary cubic U. 

Many other examples of a similar kind could be men- 
tioned, and we may observe that from the discriminant 
of a binary duodecimic, all the conditions that a quartic 
curve should possess point singularities may be obtained. 

April 28. A. B. Basset. 


Current Theories of the Consolidation of the Earth. 


In Lord Kelvin’s philosophical and justly celebrated 
paper on the secular cooling of the earth (Thomson and 
Tait’s ‘‘ Nat. Phil.,’’ vol. i., part ii., Appendix D), the 
assumption is made that the earth was once a fiery molten 
mass, liquid throughout, or melted to a great depth all 
round. He cites Bischof’s experiments showing that 
‘“melted granite, slate, and trachyte all contract by some- 
thing about 20 per cent. in freezing,’’ and continues :— 

“Hence, if, according to any relations whatever among 
the complicated physical circumstances concerned, freezing 
did really commence at the surface, either all ,round or 
in any part, before the whole globe had become solid, the 
solidified superficial layer must have broken up and sunk 
to the bottom, or to the centre, before it could have 
attained a sufficient thickness to rest stably on the lighter 
liquid below. It is quite clear, indeed, that if at any time 
the earth were in the condition of a thin shell of, fet us 
suppose, 50 feet or roo feet thick of granite, enclosing a 
continuous melted mass of 20 per cent. less specific gravity 
in its upper parts, where the pressure is small, this con- 
dition cannot have lasted many minutes. The rigidity of 
a solid shell of superficial extent so vast in comparison 
with its thickness, must be as nothing, and the slightest 
disturbance would cause some part to bend down, crack, 
and allow the liquid to run over the whole solid. The 
crust itself would in consequence become shattered into 
fragments, which would all sink to the bottom, or meet 
in the centre and form a nucleus there if there is none to 
begin with.” 

In adhering to these views, Lord Kelvin has been 
followed by Prof. G. H. Darwin (cf. ‘‘ Tides and Kindred 
Phenomena of the Solar Svstem,’’ p. 257) and other 
eminent mathematicians; so that the theory that the earth 
consolidated by the building up of a solid nucleus through 
the sinking of portions of the crust of greater specific 
gravity is no doubt generally accepted by geologists and 
others interested in the physics of the earth. 

Recent researches on the pressures within the planets 
(cf. Astronomische Nachrichten, No. 3992) have thrown 
great doubt on this mode of consolidation of the globe. 
The line of argument by which we reach this conclusion 
is a double one :— 

(1) It is shown that the effect of pressure in the highly 
heated fluid assumed to have constituted the molten earth 
would have been to dissolve the portions of the sinking 
crust befare they attained any considerable depth. 

(2) The increasing density of the fluid itself would have 
prevented sinking of the crust below one-tenth of the 
radius, so that a solid central nucleus could not have been 
built up in this way. 

To see this clearly. let us suppose that the earth were 
a molten mass, and that a crust of rock several kilometres 
in area, and a considerahle fraction of a kilometre in thick- 
ness, had formed, and begun to sink in the molten fluid 
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by its superior gravity. What would happen to it as it 
descended towards the earth’s centre? 


The densities and pressures in the outer layers of the 
earth, found by Laplace’s law, are as follows :— 


Depth below Pressure in 
Radius the Ayes Density atmospheres 
m. 
1-000 2°55 I-aao 
0°995 31°85 2°608 8,610 
0'g90 63°70 2100 7mm 16,470 
0985 95555 2725 0 25,080 
"980 127°40 2-7 See 33,690 
0°97 I91°10 2°904 51,670 
0'96 254'80 3°025 70,410 
0°95 31850 3144 $9,400 
0°94 382°20 3265 109,860 
0°93 445 90 3386 130,130 
0°92 529 ‘60 37508 152,940 
og 59339 3 629 175,470 
ro 65700 3751 198,760 


The above table shows that before the mass has de- 
scended 31-85 km. (1/200th of the radius) the pressure about 
it would have become more than 8000 atmospheres, which 
would force the molten fluid deep into the heated rock. 
The rising temperature at that depth would also rapidly 
dissolve the mass, and before the solid has sunk through 
another equal space in the viscid liquid, and thus reached 
a depth of 63-7 km., it seems almost certain that it would 
be completely dissolved. 

It must be borne in mind that the solid is not much 
denser than the liquid; and as the liquid is highly viscous 
the mass would sink slowly, while the increase of tempera- 
ture and pressure would conspire together in the most 
powerful manner to dissolve the mass and reduce it to the 
same temperature and density as the enclosing liquid, which 
would be forced into it on all sides by a pressure vastly 
greater than any known in our laboratories. 

Even if we make the violent assumption that the sink- 
ing mass is a kilometre, or several kilometres, thick, it 
is difficult to see how it could continue its downward 
course, undissolved by temperature and pressure, below a 
depth approximating one-tenth of the radius, or 637 kilo- 
metres. The sinking would be quite slow, owing to stiff- 
ness of the fluid, and could hardly be accomplished to 
this depth inside of several days, or more probably weeks. 

Moreover, before the mass reached a depth of 260 kilo- 
metres, or less than one-twentieth of the radius, the density 
of the molten fluid would become 20 per cent. greater than 
it was at the surface, owing to pressure; and when the 
solid mass was no denser than the surrounding fluid it 
would cease to sink. Or, if it had acquired a small 
velocity downward in the fall from the surface against the 
viscous resistance of the fluid, which is enormously in- 
creased by the eddy arising from the condition of con- 
tinnity, it might go down a little lower until the motion 
was overcome by the buoyancy of the denser fluid below. 
Accordingly, so far as one can see, solidified crust in sink- 
ing could by no possibility go lower than one-tenth of the 
radius, which would hardly accomplish the building up 
of a solid nucleus. 

In considering the effects of pressure in forcing molten 
fluid into the sinking solid, we have not assumed that the 
density would thereby be increased; for at the great 
temperature of the fluid it is obvious that the solid inta 
which the hot liquid entered would be dissolved, and heat 
from the fluid would be conducted rapidly through the 
solid mass. Thus no cause seems to be overlooked which 
could invalidate our conclusion, 

It rests primarily upon the enormous pressures known 
to exist at great depths in the earth, and their undeniable 
effect in farcing the molten fluid into any possible solid 
hody, so as to prevent it attaining any considerahle depth 
without dissolving; and upon the assumption that even 
molten rock under such forces would take approximately 
the density given by Laplace’s law, which hardly admits 
of reasonable douht. 

In considering these questions heretofore, the hypothesis 
af incampressibility for the molten fluid has been tacitly 
implied ar assumed. Whether such an hypothesis is justi- 
fied will appear differently to different minds, but for our 


NO. 1854, VOL. 72] 


INA IO ga 


31 


part we cannot hesitate in rejecting it on account of the 
known porosity of all matter, and its observed yielding 
and condensation under great forces. 

On account of the difficulty in handling liquids, especially 
when at high temperatures, they have not been so care- 
fully investigated in the laboratory as solids; but there 
remains scarcely any doubt that under planetary pressure 
they would all yield like sponges. 

In indicating his interest in the paper on planetary 
pressures (Astronomische Nachrichten, No. 3992), one of 
the most eminent British mathematical physicists has 
pointed out that to his mind the present writer has under- 
estimated the probability that the earth has a metallic 
nucleus. I have since pointed out in a letter to the editor 
of Narure (April 13, p. 559) that pressure, and not metallic 
constitution, is the true physical cause of the earth’s 
rigidity ; for under such pressure any kind of matter would 
assuine a hardness greater than that of steel; and as the 
material is above the critical temperature of every sub- 
stance it is really gaseous, and would expand with in- 
credible violence if the pressure could only be relieved. 

In the Astronomische Nachrichten, No. 3992, I have 
shown that in any mass of considerable size, so condensed 
that the pressure amounts to millions of atmospheres, 
circulation at great depth becomes practically impossible, on 
account of the friction due to the increasing pressure as 
we descend within the mass. The pressure and friction 
which prevent circulation also prevent separation of the 
elements according to their densities. While it may 
not be possible to say that there is not an increasing 
amount of metals, such as iron, towards the centre of the 
earth, it is, I think, clear that there is no distinctively 
iron nucleus; for the existence of such a nucleus would 
imply that the earth’s mass had unimpeded circulation 


.when in a fluid state, all of which is to the last degree 


improbable. 

When the earth was less condensed it was at lower 
temperature, and the elements may not have been fused : 
and as condensation advanced, and the temperature rose, 
the friction due to pressure operated with increasing in- 
tensity to destroy circulation, which would thus be re- 
stricted to the subsidence of compact miasses decidedly 
denser than the surrounding fluid. As the fluid was 
necessarily at high temperature, a compact mass would 
soon be dissolved, and further circulation of its elements 
practically cease. 

It seems, therefore, very difficult to escape the con- 
clusion that the earth’s interior is a magma of all the 
elements, the increasing density towards the centre being 
due primarily to pressure. If any separation of the metals 
from the rocks took place, it could only be near the sur- 
face where the pressure is slight; but because the rocks 
predominate at the surface, we must not conclude the same 
material does not exist abundantly in the great central 
nucleus of the globe. 

The difference in the point of view here adopted and 
that held by the older school of physicists is based primarily 
upon the effects of pressure. While there is a certain dis- 
appointment in negative results, they are sometimes useful 
in leading us to new conceptions, and perhaps we may 
hope that further study of these difficult questions will 
produce results admitting of general acceptance. It should 
be added that the pressures for the interior of the earth. 
calculated in the Astronomische Nachrichten, No. 3092, 
would not be very greatly modified by any other admissible 
law of density. 

The researches of Radau and Darwin (cf. Monthly 
Notices, Roy. Astron. Soc., December, 1899, pp. 122-3) 
have shown that, so far as the mathematical conditions 
are concerned, the law of density within the earth might 
depart considerably from that of Laplace. But on physical 
grounds, including the incontestably steady rise of pressure 
towards the earth’s centre, whatevcr be the exact law of 
density, and especially the observed yielding and con- 
densation of all matter wudcr such forces, 1 hold that the 
trne law is essentially that of Laplace, and any departure 
from it in the actual arrangement of the matter of the 
globe is likely to be extremely small and unimportant. 

Iva MWe Jo Sie 

U.S. Naval Observatory, Mare Island, California, 

March 31. 
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NOTES ON STONEHENGE.’ 


V1.—On THe SoLar OBSERVATIONS MADE IN BRITISH 
STONE CIRCLES. 
I N; 


my last notes | referred to the star observations 
which might be made by means of stone circles. 
J now pass to solar observations. 

I have already pointed out that much time has been 
lost in the investigation of our stone circles, for the 
reason that in many cases the exact relations of the 
monuments to the chief points of the horizon, and 
therefore to the place of sunrise at different times of 
the year, have not been considered; and when they 
were, the observations were made only with reference 
to the magnetic north, which is different at different 
places, and besides is always varying; few indeed 
have tried to get at the real astronomical conditions of 
the problem. 

The first, 1 think, was Mr. Jonathan Otley, who in 
1849 showed the ‘‘ orientation ”’ of the Keswick circle 
“according to the solar meridian,”’ giving true solar 
bearings throughout the year. 


Fic. 14.—Maeshowe, in the foreground, and the Stones uf Stenness. 


] wrote a good deal in Nature? on sun and star ; have made out. 


temples in 1891, and Mr. Lewis the next year ex- 
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and alignments in 1901, but other pressing calls on my 
time then caused me to break off the inquiry. Quite 
recently it occurred to me that a complete study of 
the Stenness circles might throw light on the question 
of an earlier Stonehenge, so I have gone over the 
old papers, plotting the results on the Ordnance map. 

Now that the inquiry is as complete as I can make 
it without spending some time in Orkney with a 
theodolite, 1 may say that in my opinion Mr. Spence’s 
contention in his pamphlet on Maeshowe is confirmed, 
although many of the alignments to which he refers in 
support of it prove to be very different from those he 
supposed and drew on the map which accompanies 
his paper. 

The alignments on which he chiefly depended were 
two, one running from the stone circle past the 
entrance of Maeshowe to the place of sunrise at Hallo- 
ween (November 1), another from the same circle by 
the Barnhouse standing stone to the mid-winter sun- 
rise at the solstice. 

1 give a copy of the Ordnance map showing the 
true orientation of these and of other sight lines J 


ee ee 


From “ Notice of Runic Inscriptions," by James Farrer, M.P. (1862). 


pressed the opinion that the British stone monuments, | 


or some of them, were sun and star temples. 

Mr. Magnus Spence, of Deerness, in Orkney, pub- 
lished a pamphlet, ‘‘ Standing Stones and Maeshowe 
of Stenness,'’* in 1894; it is a reprint of an article 
in the Scottish Review, October, 1893. Mr. Cursiter, 
F.S.A., of Kirkwall, in a letter to me dated March 15, 
1894, a letter suggested by my ‘‘ Dawn of Astro- 
nomy,’’ which appeared in that year, and in which 
the articles which had been published in Nature in 
1891 had been expanded, directed my attention to the 
pamphlet; the observations had no pretension to 
scientific accuracy, and some of the alignments are 
wrongly stated, but a possible solar connection was 
pointed out. 

I began the consideration of the Stenness circles 

1 Continued from vol. Ixxi. p. 338. 


2 See especially Nature, July 2, 1891, p. 207. 
3 Gardner : Paisley and London. : 


No. 1854, VOL. 72] 


From this it will be seen that 
observations of the sun were provided for on the days 
in question, and that the circles and outstanding 
stones were undoubtedly set up to guide astronomical 
observations relating to the different times of the year. 


_ Of course, as I have shown elsewhere, such astro- 


nomical observations were always associated with 
religious celebrations of one kind or another, as the 
astronomer and the priest were one. 

I shall not refer to all the sight lines indicated, but 
deal only with those, bearing upon the Stonehenge 


question, which I have without local knowledge been 


| 
| 


able to test and justify. 


But first we must consider the astronomical differ- 
ences between the rising of a star and of the sun, by 
which we mean that small part of the sun’s limb first 
visible. 

It is too frequently imagined that for determining 
the exact place of sunrise or sunset in connection with 


_ these ancient monuments we have to deal with the 
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sun’s centre, as we should do with the sun half risen. 
As a matter of faet, we must consider that part of 
the sun’s limb which first makes its appearance above 
the horizon; the first glimpse of the upper limb of 
the sun is in question, say, when the visible limb is 
2' high. 


he ’ 


AZIMUTHS. 


eT URE 


/ SURIMER SOLSTICE. 
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Fic. 15.—Vhe Azimuths of the Sunrise (upper limb) at the Summer Solstice. 
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shown that the half-way time between an equinox and 
a salstice is when the sun’s centre has a declination 
approximately 16° N. or S. In Orkney, with the 
latitude of 59°, assuming a sea horizon, the amplitude 
of sunrise or sunset is 32° 21', the corresponding 
azimuth being 57° 30. 


as 
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The Values given in the table have been plotted, and the effect of the 


ip 


height of hills on the azimuth ts sbown. 


To make this quite clear 1 give a table which has 
been computed by Mr. Rolston, of the Solar Physics 
Observatory, showing the true azimuth with hills up 
to 13° high for lat. 59° N., the latitude of Stenness, 
and 51°, nearly the latitude of Stonehenge, of the 
sun’s upper limb for the solstitial year. 


Sonar AZIMUTHS 


Summer Soxstice. 


Sun’s centre ; uncorrected 
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WinTER Sousvice. 


. Sun’s centre ; uncorrected 
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The first important thing we learn from the table 
is that although at any solstice the azimuths of 
the rising and setting of the sun’s centre are the same, 
the azimuths of the upper limb at the summer and 
winter solstices differ in a high northern latitude by 
some 5°. The difference arises, of eourse, from the 
fact that the limb is some 16/ from the sun's centre, so 
that considering the sun’s centre as a star with fixed 
dectination, at rising the limb appears before the 
centre, and at setting it lags behind it. 

It will also be seen that at sunrise hills increase the 
azimuth from N., and refraction reduces it; while at 
setting, hills reduee the azimuth from S. and refrac- | 
tion increases it. 

Not only does calculation prove the worship of | 
the May and June years, but I think the faets now 
before us really go to show that in Orkney the May 
year was the first established, and that the solstitial 
(June) year eame afterwards, and this was the ehief 
question I had in view. 

I will begin with the May year. 
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1 have already 


Upper limb ; corrected for semi-diameter and refraction ... 


Upper limb; corrected for semi-diameter and refraction 


Now the most interesting and best defined line 
with this azimuth on the Ordnanee map is the one 
stretching S.E. from the eentre of the Stenness circle 
to the Barnstone, with an azimuth of 57° 15’. The 
line contains between the two points I have named 
another stone, the Watchstone, 183 feet high, in the 
Lat. 51° 


Rising N. of E. or 
Setting N.of W. 


Lat. 59° 
Rising N., ot E. or 
Setting N. of W. 


a fe eh 
39 16 50 40 
oe ago a 49 20 
and hill 4° high ae 38 34 50 16 
Peete a a fs 40 38 51 12 
is" ” ae 41 30 §2 4 
Rising §, of E.or Rising §_ of E. or 
Setting S. of W. Setting S. of W. 
39 16 50 40 
ee aE 41 24 52 0 
and hill 4° high 39 54 Gi ah 
sa ae 35 23 50 § 
» 1, 36 54 49 14 


preeise alignment; and from the statements made 
and measures given it is to be inferred that a still 
more famous and perforated stone, the ‘‘ Stone of 
Odin,’’ demolished seventy years sinee, was also in 
the same line within the extremities named. 

lf we may aecept this we learn something about 
perforated stones, and can understand most of the 
folk lore associated with them, and few have more 
connected with them than the one at Stenness. 1 
suggest that the perforation, which was in this case 
5 feet from the ground, was used by the astronomer- 
priest to view the sunrise in November over the Barn- 
house stone in one direction, and the sunset in May 


| over the eirele in the other. 


There is another echo of this fundamental line; 
that joining the Ring of Bookan and the Stones of 
Via has the same azimuth and doubtless served the 
same purpose for the May year. 

But this line, giving us the May sunset and 
November sunrise, not the December solstitial sun- 
rise as Mr. Spence shows it, is not the only orienta- 


tion connected with the May year at the stones of | 


Stenness. The November sunset is provided for by 
a sight-line from the circle to a stone across the Loch 
of Stenness with an azimuth of S. 53° 30! W. 

To apply the table to the solstitial risings and set- 
tings at Stenness, and the sight-lines which I have 
plotted on the map, it will be seen that the table shows 
us that the lines marked 

Ne ayo" go! lbs Sa 4” Oy Jn 

N. a1 16) FE. S. 36° 30’ W. 
are solstitial lines; to get exact agreement with the 
table the heights of the hills must be found and 
allowed for. 1 have roughly determined this height 
from the t-inch map in the case of the Barnstone- 
Maeshowe alignment. 

On the N.E. horizon are the Burrien Hilts, four miles 


away, 600 feet high at the sunrise place, gradually | 


é 
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We have the November sunset marked by a stand- 
ing stone on the other side of the Loch of Stenness, 
Nea, BE ole 

June rising, Az. true 39°. The top of Hindera fiold, 
more than 500 feet high, the highest peak, triangula- 
tion station. 

December rising, tumulus (Az. 41°) on Ward Hill. 

December setting, tumulus Onston 36° 30’. 


General Remarks. 


It is not a little remarkable that the winter solstice 
rising and setting seem to have been provided for at 
the Stenness circle by alignment on the centres of 
two tumuli across the Loch, one the Onston tumulus 
to the S.W. (Az. 36° 30’), the other tumulus being on 
Ward Hill to the S.E., Az. 41° (rough measurement). 

1t looks also very much as if the Maeshow tumutus 


fic, 16.—Copy of Ordnance Map showing chief sight lines from the Stones of Stenness. 


ascending to the E., vertical angle=1° 36’ 30”. The 
near alignment is on and over the centre of Maeshowe. 
Colonet Johnston, the Director-general of the Ordnance 
Survey, has informed me that the true azimuth of 
this bearing is N. 41° 16’ E., and in all probability 
it represents the place of sunrise as seen from the 
Barnstone when Maeshowe was erected. What is 
most required in Orkney now is that some one with 
a good 6-inch theodolite should observe the sun’s 
place of rising and the angular height of the hills 
at the next summer solstice in order to determine the 
date of the erection of Maeshowe. Mr. Spence and 
others made an attempt to determine this value with 
a sextant in 1899, but not from the Barnstone. 

The Ordnance maps give no indication of stones, 
&e., by which the direction of the midsummer setting 
or the midwinter rising and setting might have been 
indicated from cither the Maeshowe or the Barnstone. 

To sum up the solar alignments from the circle. 

We have the May sunrise marked by the top of 
Burrien Hill, from 00 to 7oo feet high, Az. 59° 30!. 
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was an after structure to use the Barnstone for the 
summer solstice rising; then these two other tumult, 
to deal with the winter solstice at Stenness circle, 
may have been added at the same time. .A\Il these 
provided for a new cult. 

There are also tumuli near the line (which cannot 
be exactly determined because the heights of the hills 
are unknown) of the summer solstice setting; none 
was required for the sunrise at this date, as the line 
passes over the highest point of Hindera fiold, a 
natural tumulus more than s00 feet high, and on that 
aceount a triangulation station. 

Another argument in favour of the tumuli being 
additions to the original design is that the place of 
the November setting from the Stenness circle is 
marked, not by a tumulus, but by a standing stone. 
As the stone near Deepdale and the tumulus at 
Onston are only about 1200 yards apart, the sugges- 
tion may be made that in later times tumuli in some 
cases replaced stones as collimation marks. 

Norman Lockyer. 
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SOUTH AFRICAN GEOLOGY. 


Wes ROGERS has produced a handbook to the 
s geology of Cape Colony which is sure to re- 
main a standard treatise. New observations will be 
recorded in future editions, as the work of his survey 
is carried on; but results made public as recently as 
1g04 are included in the present volume. The book 
appears with especial appropriateness, now that the 
visit of the British Association to South Africa has 
been officially organised; and the included geological 
map, on the scale of about one inch to ninety miles, 
gives an admirable impression of the country. In it 
we see the huge Karroo synclinal, occupy- 
ing almost all the colony, and lying be- 
tween the pre-Devonian masses that crop 
out upon the north and the closely folded 
rocks of the Cape system along the south; 
while Mr. Rogers’s introduction connects 
the scenic features with the geological 
structure in a manner that attracts us at 
the outset. 

It is unfortunate that the names chosen 
for the colonial systems of rocks are not 
readily represented by adjectives. | Hence 
such ungrammiatical expressions as ‘* pre- 
Cape ’’ and ‘ pre-IKarroo’’ have been re- 
ceived indelibly into literature. Even the 
International Congress may hesitate to 
speak of an “ étage bokkeveldien,”’ though 
we have, to be sure, ‘* purbeckien ’’ and 
“bathonien ’? in Europe. This use of local 
names is, of course, greatly to be com- 
mended, in view of the scarcity of fossils 
in the great majority of the series. 

The invasion of the old Malmesbury beds 
in the west of the colony by granite is con- 
cisely described on p. 38; and it is interest- 
ing to note how gneissic structures have 
arisen in the granite, as in so many other 
instances, without ‘t evidence of a great 
amount of crushing or rearrangement of 
its component minerals after it solidified.” 
The foliation-planes in the gncissoid 
granite are parallel with the strike and 
cleavage of the adjacent sedimentary rocks, 
and the whole structure seems one of sub- 
terranean flow. The granulites of the 
Darling area will clearly bear comparison 
with those that have been so much dis- 
cussed in Saxony. The intercalation of 
orthoclase crystals from the granite in 
lenticular areas between laminze of slate 
(p. 43) reminds us, again, of the composite 
rocks of Donegal. 

Mr. Rogers gives an interesting account 
of the stages in the passage from the well 
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beds, and are regarded as the first evidence of a 
neighbouring highland on which glaciers gathered. 
The Devonian Bokkeveld beds follow, and the still 
higher and famous Dwyka conglomerate is, as all 
geologists know, of Permo-Carboniferous age. It is 
somewhat fascinating to conceive the growth of 


glacial conditions through at least two long geo- 
logical periods, until the flood of ice at last spread 
southward from the Transvaal territories, and scored 
and rounded all the preceding rock-masses down to 
the region of the Cape itself. 

The Dwyka beds, a facies of ihe Kimberley-Ecca 
series, and long regarded as volcanic tuffs, are here 


known blue crocidolite to the miore siliceous Fics. 1,—Overfolded quartzites of the Table Mountain Series, Meiring’s Poort, repre- 
yellow ve egriqualandite ’ in the slates of sentative of the great upheaval, which probably took place in early Jurassic 
times. From Rogers’s *‘ Geology of Cape Colony.” 


the Griquatown scries. The slates them- , 
selves are converted into jasper-rocks 
where the most altered amphibole occurs; and the 
crests and troughs of the folds have afforded hollows 
in which the fibres of amphibole have crystallised across 
from one surface to another. 

The Cape system, including ihe Table Mountain 
series at its base, has been greatly contorted and 
overfolded in the south; but ihe southern edge of 
the KNarroo beds is also involved (p. 407), and the 
great east-and-west ridges of the continental margin 
date from somewhere about Jurassic times. Flattened 
and striated pebbles occur in the Table Mountain 


1 ‘An Introduction to the Geology of Cape Colony.” By A. W. Rogers, 
M.A., F.G.S., Director of the Geological Survey of Cape Colony. Pp. 
xvilt+-463. (London; Longmans, Green and Co., 1905.) Price gs. net. 
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very adequately described, with several effective iflus- 
trations. The glacial series at Vereeniging is associ- 
ated with beds containing the Glossopteris flora, and 
also Sigillaria and other northern forms; and Mr. 
Rogers points out that the cold cannot have been 
responsible for preventing a more frequent mingling 
of these two well marked floras. The most novel 
portion of the account of the reptiliferous Beaufort 
beds of the ‘‘ lXarroo system ”’ is the strong hint 
(p. 198) that they should be regarded as Permian 
rather than Triassic. This view, based on Ama- 
litzky’s work in Russia, would lead to a reconsider- 
ation of the Elgin Sandstone also, and to the accept- 
ance of a development of reptilian life in Permian 
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times as surprising and swiftly various as that of the 
Eocene Mammalia. We presume that the Stormberg 
serics must then inelude the whole of the Trias, and 
not merely the Rhztic, as Feistmantel and Seward 
have proposed. The consideration of this and similar 
questions is made far more interesting by the appear- 
ance of Dr. Corstorphine’s address on the history 
of stratigraphical investigation in South Africa 
(‘‘ Report of the South African Association for the 
Advancement of Seience,’? 1904, p. 145), to which is 
appended a table showing the classifications of 
various authors, starting with the brilliant and per- 
eeptive work of Bain in 1856. 

Prof. R. Broom has provided Mr. Rogers with a 
chapter on the Karroo reptiles, in which the early 
carnivorous types, “2lurosaurus, Lycosuchus, &c., are 
separated from the Theriodonts as ‘‘ Therocephalia.”’ 
The pose given to the skeleton of Pareiasaurus in 
Fig. 18 is more erect than that at present adopted 
in the British Museum. The well known work of 
Prof. H. G. Seeley is mentioned later in the biblio- 
graphical appendix. 

Mr. Rogers, quoting the view of Mr. Kitehin, who 
compares the fossils with those of similar beds in 
India, does not allow the presence of Jurassic strata 
in the Uitenhage series, so that the Jurassie system 
may be represented merely by the underlying un- 
conformity (compare p. 408). The perforation of 
the Stormberg and preceding rocks by the diamant- 
iferous volcanic pipes occurred, in all likelihood, in 
Lower Cretaceous times. The bending up of the 
strata round these vents presents us with a curious 
reminder of the old ‘‘ crater of elevation ’’ theory. 

Denudation has attacked the surface of the in- 
terior of the colony ‘‘ uninterruptedly from the elose 
of the Stormberg period (Rhztie) to the present 
day,’’ and the folded belt of the south seems to have 
furnished a fairly complete barrier against inroads 
of the Cretaceous sea (p. 414). A useful chapter on 
the geological features to be observed along the main 
lines of railway concludes this compaet and highly 
attractive handbook. GRENVILLE A. J. COLe. 


THE NAUMANN FESTIVAL AT COTHEN, 


i AUMANN is but a name to nine out of ten British 
ornithologists, and the proportion of them who 

have held in hand a volume with that name on the title- 
page must be smaller still. Yet it was borne by two 
men who, taking them all round, were the most prae- 
tical ornithologists that ever lived, for their personal 
knowledge of the birds of Central Europe was not ex- 
ceeded by that of any of their eontemporaries, and it 
may be fairly doubted whether any of their successors, 
vastly improved as are the modern means of acquiring 
such knowledge, have attained to the like acquaintance. 
The elder Naumann, Johann Andreas, seems hardly 
ever to have quitted the little village of Ziebigk, near 
Cothen, in the duchy of Anhalt, where he was born in 
1744, the son of a small landed proprietor, to whose 
estate he sueeceeded. He has left a curious autobio- 
graphieal sketeh, which was prefixed to the first volume 
of the edition of the joint work of himsclf and his son, 
Johann Friedrich, published in 1822. If ever a man 
devoted himself to the observation and study of birds 
it was this Johann Andreas, who from his boyhood 
passed days and nights in this sole pursuit. How he 
found time to take a wife—for he tells us that he often 
forgot his dinner—is marvellous; but marry he did, 
and had three sons, the eldest, Johann Friedrich, 
already named, born in 1780, and two others; one of 
them, Carl Andreas, born in 1786, became a_ fair 
assistant to his father and brother, without, however, 
publishing anything on his own account. The father 
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brought up these three boys to follow his own tastes and 
live his own life. .\ gun was put into their hands as 
soon as they could hold it, they were made familiar 
with every device for catehing birds, and they were also 
taught to draw. In this last respect the eldest attained so 
mutch proficiency that by the time he was fifteen he had 
executed a great number of drawings of birds, which 
the father proceeded to have engraved on copper and 
to publish in folio form. The work thus produced 
proves to be one of the rarest in ornithological litera- 
ture, if literature it may be ealled, seeing that not a 
word of letterpress accompanied the plates. Whether 
a complete set of them exists anywhere is uncertain, 
and Dr. Leverktihn’s labours seem to show that not 
quite a dozen more or less imperfect copies are 
known, though there is no room here for bibliographical 
details. The next thing the father did was to bring 
out in small octavo the first volume of what was ealled 
““\ Detailed Description of the Forest-, Field-, and 
Water-birds of the Principality of Anhalt and the 
Neighbouring Districts.’? This appeared in 1797, and 
was illustrated by coloured figures by the son Johann 
Friedrich. Some of them are reproductions of those 
in the older series, but the style of drawing was mani- 
festly improved, and, moreover, went on improving as 
the work itself did, for it quite outgrew the bounds of 
its native principality, and the fourth and last volume, 
published in 1803, appeared as ‘‘ The Natural History 
of the Land- and Water-birds of Northern Germany 
and the Adjoining Countries.’’ This was followed by 
a series of eight supplements, the last of whieh came 
out in 1817. A remarkable feature of this worls is its 
extreme simplieity and truth, and the absence of all 
scientific pretence. There is not even a Latin name in 
it! Yet there was no attempt by ‘‘ writing down ” to 
gain popularity, and whether it beeame popular is 
doubtful. All that can be said is that copies are now 
not easily to be had. In England when a man trics to 
do a thing of this kind we know too well what is gener- 
ally the lamentable result. He makes a fool of himself 
on almost every page; but this is just what Johann 
Andreas did not. He wrote with quiet dignity from his 
own knowledge, and his knowledge was sound. There 
was no need for him to borrow from anybody clse. 

The father’s work being thus successfully concluded, 
the son, Johann Friedrich, lost no time in bringing out 
a new edition of it, and it is on this edition that the 
latter’s fame rests, and rests securely. The preface ii 
dated 1818, and some copies of the first volume are said 
to bear 1820 on the title-page. Doubtless it was then 
ready for publication, though for some reason it seems 
to have been delayed for a couple of years. Twelve 
volumes (parts they are called) appeared at long inter- 
vals, the last in 1844, and it may be truly averred that 
for completeness nothing like them exists in any lan- 
guage. They continue the same simple and direct style 
of the father’s work; but the son willingly cited other 
authors and showed that he had read them. He also 
extended his area of observation, journeying to Jutland 
in the north and to Hungary in the south, beside voyag- 
ing to Heligoland—the ornithological peculiarities of 
which he was the first to detect. Moreover, he dis- 
covered that anatomy was not to be neglected, and ac- 
cordingly each genus as he treated of it had prefixed to 
it a brief account of its internal structure, and to this 
end he had the good fortune to obtain the services of 
Christian Ludwig Nitzseh, who carried on this portion 
of the work until his death in 1837, when his place was 
taken by Rudolf Wagner. Two years after the work 
was ended the author began a supplement, which had 
not proceeded far when he died, in 1857, and this was 
left to be completed by two of his friends, the late Prof. 
J. H. Blasius and Dr. Eduard Baldamus. 

Carefully elaborated as this great worl had been, its 
information had, of course, fallen behind the times, and 
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a natural desire was expressed for a new edition. The 
first part of this appeared in 1897, under the gencral 
editorship of Dr. Carl R. Henniecke, of Gera, who has 
been assisted by a company of thirty-six coadjutors, 
comprising the chief ornithologists of Central Europe, 
and to celebrate the recent completion of this grand 
undertaking in ten folio volumes a Naumann-Feiecr is 
to be held at Céthen on Sunday, May 14, under 
the direction of Dr. Jacobi von Wangelin, of Merse- 
burg, and Prof. Rudolf Blasius, of Brunswick, the pre- 
sidents respectively of the German Bird Protection 
Union and the German Ornithological Society. The 
business of the day is announced as of the simplest 
character, just as one may suppose would be consonant 
with the wishes of the men to be honoured—an inspee- 
tion of the Naumann collections, now housed in the 
ducal palaee, a pilgrimage to the graves of the 
Naumanns at Ziebigk, their old abode, on which 
a laurel wreath will be laid, and a visit of 
respect to the daughter-in-law of Johann Friedrich, 
a return to Céthen for a festival dinner—that is 
all. Who will attend I know not, but assuredly 
every German ornithologist will be present in the 
spirit, and my chief object in writing these lines 
is that British ornithologists should sympathise with 
their German brethren on the oceasion. Making every 
allowance for the ordinary Englishman's linguistic de- 
ficiencies, it is not to the eredit of our predecessors in 
this country, though there are many of whom we may 
be justly proud, that until the year rSs0 not one of them 
seems ever to have heard of the Naumanns and their 
incomparable works. It was Mr. G. R. Gray who, in 
a British Museum catalogue, first cited that of Johann 
Friedrich, and then merely on nomenclatural grounds. 
It was there that | first met with its title, and I lost no 
time in seeking the work in the library of Cambridge 
University. Words fail me to express the delight with 


which I looked into one volume after another of this | 
| “ Cerebro-spinal Fluid in Trypanosomiasis,’’ by Dr. 


huge store of information, or the admiration with 
which I regarded its unpretentious but exquisitely exe- 
cuted plates. That was nearly five-and-fifty years ago, 
but much as the study has since advanced, the opinion I 
then formed I hold now, that for fulness of treatment, 
perspicuity, and general accuracy, the work of Johann 
Friedrich Naumann has not been surpassed. 

Willingly would T dwell longer on the subject, but I 
think I may have said enough, though I must add that 
for many of the details above given [ am indebted to 
two articles by Dr. Lindner published in ‘ Die 
Schwalbe ” of Vienna for 1894 (Nos. 7 and 8), and still 
more to Dr. Paul Leverkiihn’s excellent biographical 
preface to the first volume of the recent edition already 
mentioned, which has been separately printed, ‘‘ Bio- 
graphisches tiber die Drei Naumanns ”’ (Gera-Unterm- 
haus: 1904). Later still that gentleman has come into 
possession of much of Johann Friedrich’s correspon- 
denee, which it is sincerely to be hoped he will find 
the means of publishing, as it can hardly fail to be 
of great interest. ALFRED NEWTON. 
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ye is with deep regret that we announce the sudden 
death of Dr. Dutton (Walter Myers Fellow) at 
Kosongo, in the Congo, on February 27, while actively 
engaged in the investigation of trypanosomiasis and 
tick fever, 

The expedition which Dr. Dutton was leading was 
a very completely equipped one, and commenced work 
in the Congo in September, 1903. It consisted origin- 
ally of Drs. Dutton, Todd, and Christy, and was sub- 
sequently joined by Dr. Inge Heiberg. The Belgian 
Government erected a special hospital for them, and 
placed every possible facility at their disposal both for 
investigation and travelling. Whilst conducting the 
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investigation and mapping the distribution of sleeping 
sickness and tick fever, they travelled several thousand 
miles by river and road, and reached a station beyond 
Stanley Falls. 

In the death of Dr. Dutton, not only have the 
Tropical School and the University of Liverpool lost a 
brilliant graduate, but medicine has lost one of its 
most promising men, a man who, although only 
twenty-nine years of age, had already won a recognised 
position throughout the seicntific world. Edueated at 
the King’s School, Chester, Dr. Dutton proceeded to 
the University of Liverpool, where he rapidly made his 
way to the front. In 1897 he was appointed to the 
George Holt fellowship in pathology, a post which has 
had a marked effect in stimulating men to devote 
time to research and in supplying able investigators in 
tropical medicine. In 1900 he commenced the study 
of tropical medicine under the leadership of Dr. Annett, 
and together with Dr. Elliott, of Toronto University, 
he proceeded to Nigeria in order to study the habits of 
the Anopheles and the most effective measures of pre- 
vention of malaria. In 1901 he proceeded alone to the 
Gambia, and drew a comprehensive and useful anti- 
malarial report which has proved of the greatest ser- 
vice to the colony. It was during this expedition that 
he identified in the blood of the patient shown to him 
by Dr. Forde, of Bathurst, the trypanosome which he 
described and named as Trypanosoma gambiense. 

Having established the presence of the trypanosome 
in man, Dr. Dutton immediately set off on another 
expedition to ascertain how far it was distributed in 
ihe native population. This expedition formed the 
basis of his first trypanosomiasis report (Senegambia, 
1902). 

The first progress report of the Congo expedition 
was published in 1904; this has been followed by others, 
including the description of the ‘‘ Congo Floor Mag- 
got,’ by Drs. Dutton, Todd, and Christy, and the 


Christy; ‘*:\ Comparison of the Animal Reactions of 
the Trypanosomes of Uganda and Congo Free State 
Sleeping Sickness with that of Trypanosoma gam- 
biense,’’ by Drs. Thomas and Linton; ‘‘ Two Cases of 
Trypanosomiasis in Europeans,’? by Drs. Dutton, 
Todd,-and Christy; and ‘‘ Supplementary Notes on the 
Tsetse-flies,’’ by Mr, E. E. Austen. More recently Dr. 
Dutton wrote an interesting paper on the “ Interme- 
diary Host of the Filaria cypseli’’ (the filaria of the 
African swift), in which he described the intermediate 
host as a louse (subfamily Leiothinz) in the 
abdominal cavity of which he observed the various 
stages of the development of the filaria. He showed 
that the infection was probably spread by the birds eat- 
ing the infected lice. 

Toward the end of 1904 the investigators had 
reached Stanley Falls, and quite independently Drs. 
Dutton and Todd verified the discovery of the cause of 
tick spirillum fever in man made a few wecks pre- 
viously by Milne and Ross in the Uganda Protectorate ; 
but, furthermore, they were able to transmit the disease 
to monkeys and rabbits by means of the bite of the in- 
fected tick. They were able to make post mortem exami- 
nations on cases of the fever, in the course of which 
Dr. Dutton contracted the disease by a post mortem 
wound and Dr. Todd an abortive attack apparently 
directly through a tick bite. From this fever they re- 
covered, in Dr. Dutton’s case after four typical relapses. 
Their rescarches into the relationship between the in- 
fection in man and the ticl were so far advanced that 
they were able to prepare a report which is due by the 
next mail. In the meantime, they have given an 
account of an experiment in which tick spirillum fever 
has been conveyed to a monkey by the bites of young 
ticks during the first feed after hatching from the ova 
of naturally infected adults. 
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NOTES. 


Tue gentlemen's soirée of the Royal Society will take 
place at Burlington House on Wednesday next, May 17. 


In a murder trial concluded last week, a finger marl 
left by one of the prisoners upon a cash-box tray at the 
shop where the crime was committed was used for pur- 
poses of identification. An inspector gave evidence that 
there were 80,000 or go,ooo sets of finger prints in the 
finger print department of Scotland Yard, and that he had 
never found two such impressions to correspond. The right 
thumb print of one of the prisoners agreed in twelve 
characteristics with an impression made with perspiration 
upon the eash-box tray, and therefore gave corroborative 
evidence of identity. It is probable, as Mr. Galton pointed 
out some years ago, that no two finger-prints in the whole 
world are so alike that an expert would fail to distinguish 
between them. The system was largely used in India by 
Sir William Herschel nearly fifty years ago, and was found 
by him to be most suecessful in preventing personation, 
and in putting an end to disputes abont the authenticity 
of deeds. He described his methods in these pages in 1880 
(vol. xxiii. p. 76); and in the previous volume (vol. xvii. 
p. 605) Mr. Henry Faulds referred to the use of finger- 
marks for the identifieation of criminals. There is no 
doubt as to the value of this system of identification, which 
was described in the pages of Nature long before its 
practical applications had been realised, and we regret that 
anything should have occurred to throw discredit upon it. 
It appears from the reports of the trial referred to that 
a person who professed to be properly qualifed wrote 
to the Director of Public Prosecutions. and also to 
the solicitors for the defence, offering to give evidence 
as an expert on the finger impressions, although he 
had not seen the impressions. Tt is not to be 
wondered at that Mr. Justice Channell should denounce 
such action in strong language, and whether the jury 
agreed with him or not—that the witness was ‘‘ abso- 
lutely untrustworthy ’’"—they no doubt considered that 
evidence which could be given on either side could not be 
of much importance. From the scientific point of view, we 
regret that a method which is associated with the names 
of men of such scientific eminence as Sir William Herschel 
and Mr. Francis Galton should be brought into disrepute. 
Finger prints are not only of value for personal identifi- 
cation, but also for hereditary investigations, and any 
action which produces comments like those made by Mr. 
Justice Channell is to be deplored, because it tends to ‘shake 


the confidence of men in methods which rest on secure 
scientific foundations. 


THE couneil of the Linnean Society of New South Wales 


has appointed Mr. Harald 1. Jensen to be the first Linnean 
Macleay fellow. 


Tue Athenaritim announces the death of Prof. Otto 


Struve, who succeeded his father as director of the Nicholas 
Central Observatory at Pulkowa in 1861. 


Scienee announces that Prof. L. Warren, for twenty-seven 
years professor of mathematies at Colby College, died on 
April 21, at the age of sixty-nine vears. 


Tae Times understands that the trustees of the British 
Museum have expressed their willingness to receive care- 
fully selected phonographic records of the voices of dis- 
tinguished living men. The records will be for posterity 


only, and will in no circumstances be available for con- 
temporary use. 
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Pror. E. B. Frosr has been appointed director of the 
Yerkes Observatory by the trustees of the University of 
Chicago, in succession to Prof. G. E. Hale, who now gives 
his whole time to the establishment of the new Solar 
Observatory of the Carnegie Institution at Mt. Wilson, 
Calilornia. 

A party of zoological students from the Birkbeck College 
spent part of the Easter vacation trawling, dredging, and 
shore collecting at West Mersea, on the Essex coast. 
Although the temperature was very low for the time of 
year, many specimens were collected, and much experience 
was gained. 


A Reuter correspondent at Bombay reports that a severe 
earthquake occurred at Bandar Abbas on April 25. Five 
shocks were experienced during the afternoon, and shocks 
have been occurring daily since. Sarn, a town west of 
Bandar Abbas, is reported to have suffered severely. 


Tue death is announced, in his eighty-eighth year, of 
Colonel N. Pike, known for his contributions to the natural 
history of birds, reptiles, and amphibia. For several years 
Colonel Pike held the post of American consul in the 
Island of Mauritius, and during this time he collected 
extensively the local fauna and prepared from the living 
specimens many coloured drawings. His most extended 
work was his ‘ Sub-Tropical Rambles in the Land of the 
Aphanopteryx.”’ 


A Reuter telegram from Christiania reports that the 
Belgica, with the members of the Duc d’Orléans’s Arctic 
Expedition on board, left Sandefjord on May 6 for Bergen, 
where the duke will embark. From Bergen the Belgica 
will go to Spitsbergen, Greenland, and Shannon Islands, 
where the Duc d’Orléans intends to visit the depots of the 
Ziegler Expedition. Tis intention is to bring the members 
of that expedition back with him on the Belgica, and he 
hopes to return to Ostend in September. 


Tue Rome correspondent of the Pall Mall Gazette states 
that it is again proposed to affix a marble tablet to the 
Villa Medici, which is French property, to remind passers 
by and posterity that Galileo was kept prisoner there from 
June 24 to July 6, 1633. Italy has already erected a small! 
monument to Galileo at the very door of the villa, with the 
following inscription,:—‘ The neighbouring palace, which 
belonged to the Medici, was the prison of Galileo Galilei, 
guilty of having seen the earth revolving round the sun.”’ 


Tie anniversary meeting of the Royal Geographical 
Society will be held on Monday, May 22. The annual 
conversazione will be held in the Natural History Museum, 
South Kensington, on Tuesday, June 27. Jn place of the 
annual dinner of the society this year, a banquet in honour 
of the retiring president, Sir Clements R. Markham, 
K.C.B., will be held on the evening of the anniversary 
meeting, May 22, at the Hotel Metropole. 


Tue Paris correspondent of the Times remarks that 
about 150 physicians and surgeons have arrived there from 
England, many of them with their wives and families, to 
return the visit which the French doctors paid to London 
last year. The formal reception took place last night at 
the Sorbonne. During the stay of the English medical 
men, besides the many attractive excursions and sociat 
entertainments arranged in their honour, every facility is 
to be given them for inspecting the hospitals. 


In proposing the toast of ‘“‘ The Japan Society ’’ at its 
annual dinner on May 3, Sir Frederick Treves referred to 
the medical and surgical ability of the Japanese. Nothing 
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astounded him more, he said, in his recent visit to Japan 
than the way in which the Japanese have inquired into the 
medicine and surgery of the western world and ‘the mar- 
vellous thing they are making out of it. It is difficult to 
credit the astonishing advance made by the Japanese in 
medical equipment in time of war. Many of the problems 
which have been the terror of war in European countries 
the Japanese are solving or have solved. British troops 
enter a war with many determinations—one of which is to 
have to per cent. of sick, and they get it. The Japanese 
are quite content with 1 per cent. of sick, and they get it. 
The Japanese have all the qualities of a surgeon. They 
have infinite patience and infinite tenderness. Sir F. Treves 
is confident that not many years hence there will be seen 
in Japan one of the most progressive schools of medicine 
the world has ever known. 


THE annual congress of the South-eastern Union of 
Scientific Societies will be held at Reigate on June 7-10 
inclusive, under the presidency of Prof. Flinders Petrie, 
F.R.S. Among the papers to be contributed are the 
following :—‘' Mendei’s Law,’’ Miss Saunders; ‘‘ Botany of 
Reigate District,’’ Messrs. R. H. Welchman and C. E. 
Saimon; ‘‘ Local Orchids,’’ Dr. Hodgson; ‘‘ Eggs of Lepi- 
doptera,’’ Mr. Tonge; ‘‘ The Law of Treasure Trove in 
Relation to Archzological Research,’’ Dr. William Martin; 
““The Land and Fresh-water Shells of S.E. England,” 
Mr. A. Santer I<ennard. There will be excursions to 
Worth Church; Gatton; Mr. Maw’s observatory, Outwood ; 
Reigate Castle; Mr. Brown’s Atherfield clay pit, &c. The 
Mayor of Reigate will give a reception on Friday, June 9. 
The congress secretaries are Mr. G. E. Frisby, Redhill, 
and Mrs. Taylor, Clear’s Corner, Reigate, from whom all! 
information can be obtained. 


DvrinG the forthcoming eclipse of the sun, on August 30, 
aéronautical ascents will be made at Paris, Burgos, Prague, 
and very likely in Algeria. It is intended to study the 
variations, not only of the temperature of the air in the 
shade and in the sun, but also the solar radiation at several 
altitudes. If it is possible to take aérial photographs of 
the corona from the balfoons it will be done at Burgos, and 
possibly at Wargia. M. Trépied, director of the Algiers 
Observatory, has left for Guelma, on a railway 36 miles 
south-west of Bona, and really a desert oasis. The sky 
is anticipated to be quite clear at that place, as at the 
end of August northerly breezes, which are very frequent 
on the coast, are hardly to be felt in the Sahara. The 
Algerian eclipse observatory wilf be housed in the French 
public school. For the last twenty years a weather bureau 
has been established in Algeria, and is situated on the 
terrace of the City Hall. The establishment is connected 
by telegraph with forty stations, which are sending 
regularly each morning observations used in the reduction 
of the warnings and forecasts. 


Lorp Avepury delivered his presidential address at the 
soirée of the Selborne Society on May 3. In the course of 
his remarks he referred to the animated discussion which 
took place recently in the newspapers as to whether Greek 
should be a compulsory subject in university examinations 
—which is euphemistically termed ‘‘ maintaining the Greek 
basis of education against the material tendencies of the 
present day.’’ It is not we, he continued, who wish to pit 
Greek grammar against nature-study. Greek—even a little 
Greek—is very useful. But nothing was said, Lord Ave- 
bury contended, about science being a compulsory subject— 
which alike from a practical and an educational point of 
view is even more important. Education without science 
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is incomplete and one-sided, and the greatest classical 
scholar, if he know nothing of the world we five in, is but 
a haff-educated man after all. Sir James Crichton Browne 
spoke of the value of the society’s work from the point of 
view of mental health, while Sir John Cockburn urged the 
usefulness of that study of nature which is not rigidly 
scientific. Among the many exhibits of natural history 
and antiquarian interest was some honey gathered by bees 
in the “ East End.’? This was shown by the Stepney 
Borough Museum, and it is practically certain that it was 
derived from sugar on the ships in the London Docks, a 
mife from the hive. 


Tue Belgian Royal Academy has issued the following 
lists of prize subjects for 1905 and 1906:—for 1905, in 
mathematical and physical sciences, on the combinations 
formed by halogens; on physical, particularly thermal, 
phenomena accompanying dissolution; on finear complexes 
of the third order ; and on the deviation of the vertical treated 
from the hypothesis of the non-coincidence of the centres 
of mass of the earth’s crust and nucleus. In natural 
sciences, on the function of albuminoids in nutrition; on 
the reproduction and sexuality of Dicyemide; on the 
silicates of Belgium; on the formations of Brabant 
between the Bruxelfian and the Tongrian; on certain 
Belgian deposits of sand, clay, and pebbles; on the sexuality 
of the individuals resulting from a single ovum in certain 


dicecious plants; and on the development of Amphi- 
oxus. For 1906 the subjects in mathematical and physical 
sciences are:—on critical phenomena in physics; on 


n-linear forms (n>3); on thermal conductivity of liquids 
and solutions; and on the unipolar induction of Weber. 
In natural sciences, on the Cambrian series of Stavelot ; 
on the effect of mineral substances on the assimifation of 
carbon by organisms; on the effects of osmotic pressure in 
animal life; on the tectonic of Brabant; on the soluble 
ferments of milk; and on the physiological action of 
histones. The essays for 1905 and 1906 are to be sent in 
by August 1 of the respective years, and the prizes range 
from 24]. to gol. in value. In addition, prizes bequeathed 
by Edward Mailly and in memory of Louis Melsens are 
offered under the usual conditions for astronomy and 
applied chemistry or physics respectively. 


Tue codfing-moth forms the subject of Bulletin No. 222 
issued by the entomological division of the Michigan Agri- 
cultural Colfege Experiment Station. This insect is a 
serious enemy to fruit-growers in the district, and the 
author, Mr. R. H. Pettit, has carefully worked out its 
life-history and devised effective means for its destruction. 


Ar the first congress of the Association of Economic 
Biologists, held in Birmingham University on April 19-20, 
Mr. A. E. Shipley directed attention to the circumstance 
that bacteriological and parasitical science is unrepresented 
on the committee appointed by Parliament to inquire into 
the nature of grouse-disease. The president, Mr. 1B. Wc 
Theobald, emphasised the importance of closer study of 
the aphids affecting cultivated plants in this country, while 
parasites in the liver of swine, the porosity of wood, the 
injuries inflicted on plants by spring-tails, and ticks and 
fleas as conveyers of disease formed the subjects of other 
communications. 

Article No. 4 of vol. xx. of the Journal of the College 
of Science of Tokyo University is devoted to the descrip- 
tion of the spoon-worms (Gephyrea) of Japan, and is illus- 
trated by one coloured and three black and white plates. 
The author, Mr. 1. Ikeda, states that hitherto only four 
species of these worms appear to have been recorded from 


4O 
Japanese waters, and of one of these no specimens have 
come under his notice. From a_ study extending over 
several years, he has been enabled to add 34 additional 
species to the fauna, thus bringing the number up to 38. 
Of the 34, no less than 24 appear to be new forms, all 
of which are provisionally referred to previously known 
generic types, although there are grounds for considering 
that some of those included in Thalassema might advan- 
tageously be assigned to a new genus. 


Some excellent photographs of Australian bird-life are 
reproduced in the March number of the Victorian 
Naturalist, among which may be specially menwioned a 
group of young diamond-birds (Pardalotes) and a nestling 
bronze-cuckao in the act of ejecting the rightful occupant 
of the nest in which it was hatched. ‘‘ When discovered, 
the nest contained two young birds. The cuckoo, blind, 
featherless, and apparently not more than a day old, 
struggling till it got beneath its victim, gradually lifted it 
to the edge of the nest, resting at intervals, all the while 
balancing the resisting nestling in the hollow between the 
wings immediately at the back of the neck. Slowly and 
relentlessly it pushed the unfortunate wren over the side. 
... The young wren was replaced in the nest half a 
dozen times, but always with a like result the 
cuckoo was thoroughly exhausted.” 


until 


Two interesting Antarctic organisms obtained during 
the Scotia Expedition are described in the Proceedings of 
the Royal Physical Society of Edinburgh, vol. xvi., No. 2. 
In the first article, by Dr. J. Rennie, are discussed a 
number of isolated tentacles of a zoophyte belonging to 
the group Siphonophora. The specimens are barely 
sufficient for definite identification, but appear to indicate 
a type allied to the Mediterranean Apolemia, which attains 
a length of two or three vards. Mr. T. V. Hodgson, in 
the second communication, describes a five-limbed sea- 
spider (Pycnogonida) distinct from Pentanymphon antarc- 
ticum recently described on the evidence of a Discovery 
specimen. With the assistance of Dr. Calman, of the 
British Museum, the author has been enabled to identify 
the Scotia pycnogonid with Decalopoda australis, an almost 
forgotten generic type described so long ago as 1837. The 
occurrence of two five-limbed pycnogonids in the Antarctic 


is, in view of the absence of this type from all other seas, 
very remarkable. 


Mr. F. Fretcuer, Deputy Director of Agriculture, Bom- 
bay Presidency, is the author of a small volume, published 
at Bombay, entitled ‘‘ Notes on some Egyptian Insect 
Pests.’’? In the autumn of 1901 the author, it appears, 
was engaged to teach agricultural entomology to the 
students at the Khedivial Agricultural School, Giza, and 
found himself seriously hampered in his task by the fact 
that practically nothing was known with regard to the 
insects which are harmful to the Egyptian agriculturist. 
Accordingly, during a two years’ sojourn in the country, 
Mr. Fletcher set himself to study such insects whenever 
opportunity occurred, and the present ‘‘ bookJet ’’ is the 
result. It contains an introduction showing the position of 
insects in the animal kingdom, followed by a short sum- 
mary of the life-history and structure of insects in general, 
after whien comes an account of the species forming the 
proper subject of the ‘‘notes."* The publication seems 


admirably adapted to the needs of those for whom it is 
intended. 


Tne catalogue forming appendix ii. to the Kew Bulletin 
of books and pamphlets added to the library of the Botanic 
Garders during the past vear has been received; as usual, 
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the printing is confined to one side of the paper only, in 
order that, if desired, the separate titles may be cut out. 


Tr collection of phenological records by teachers and 
pupils of schools in Nova Scotia has been proceeding for 
some years, and the number of schools sending in lists has 
been increasing. The data supplied by about 300 ~elected 
schedules in 1903 have been utilised for the compilation 
of phenochrons or average dates [or different regions of the 
province, and these have been tabulated in vol. x., 
part xvi., of the Transactions of the Royal Soctety of 
Canada. 


Since the year 1900, a gooseberry mildew, Sphacrotheca 
mors-uvae, which appears to have been introduced from 
the United States, has been observed in Ireland and Russia. 
Mr. KE. S. Salmon, who reported the first appearance in 
Ireland, and has since notified the spread of the diseasc, 
announces in the Journal of the Royal Horticultural Soctety 
(vol. xxix.) its continued increase in these countries. The 
yellow varieties seem to suffer most. Spraying checks the 
fungus, but the only effectual remedy is to burn all the 
diseased bushes. Mr. Salmon contributes also to Annales 
Mycologici an account of a disease observed on plants of 
Exonymus japonicus in the south of England and else- 
where caused by an ofdinm or conidial stage of one of the 
Erysiphacea. 


Herr Paut Grosser has recently visited and described 
the site of the Tarawera eruption of 1886, in the north 
island of New Zealand (‘‘ Vulkanologische Streifziige im 
Maoriland,’’ Verhandlungen des naturhistorischen lereins 
der preuss. Rheinlande, 1904, pp. 37-58). ‘le lays stress 
on the linear grouping of the eruptive centres, the ash- 
cones of which are almost as contiguous as pearls on a 
string. .\ fine photograph is given of a crater exploded 
through rhyolite on Ruawahia, with basaltic ashes cover- 
ing the country above. Incidentally, [err Grosser ex- 
amined the ground affected by the Port Nicholson earth~ 
quake of 1853, which is described in the later editions of 
Lyell’s *‘ Principles of Geology ’’; and he adds the interest- 
ing detail that the elevation of the floor of a lagoon by 
two metres enabled it to be successfully drained into the 
sea, a work previously attempted, but abandoned. 


Tux shoal-water deposits of the Bermuda banks are 
described by Mr. H. B. Bigelow (Proc. Amer. Acad. Arts 
and Sciences, xl., No. 15). The oceanic character of 
Bermuda, due to its great distance from the neighbour- 
ing continent, prevents its receiving much foreign detritus, 
and its submarine deposits are almost wholly local. The 
great bulk of these is calcareous, with some spicules of 
siliceous organisms. ‘rue coral sand is absent; indeed, 
there is a great rarity of coral fragments, for although 
corals flourish on the reefs, they do so in a subordinate 
manner. The Bermuda plateau is of interest in illustrating 
the growth of a limestone island where reef-building corals 
are of slight importance. The organisms chiefly active in 
the formation of the shell-sands are corallines, molluscs, 
tuhe-building worms, millepores, and foraminifera. Alga 
probably form the greatest mass of the sand. White 
marls are described as due to the slow trituration of wind- 
borne material. There are also limited areas of blue mud. 
This seems to be of terrigenous origin, being the fine 
detritus washed down by rain from the calcareous hills, 
with vegetable matter. 


To the March number of the American Naturalist Dr. 
A. Hollick contributes a paper on the occurrence and 
origin of amber in the eastern United States. Although 
amber has lor many vears been known to occur in several 
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districts in this part of America, a discovery of the 
occurrence of this substance in large masses has been 
recently made in the Cretaceous deposits of Kreischerville, 
Staten Island, N.Y. The amber, which is being ex- 
tensively worked for commercial purposes, occurs in a bed 
containing layers and masses of vegetable débris, together 
with lignite and pyrite. The bed appears to be lens- 
shaped. Some at least of the amber is presumed to be 
the product of sequoias, but it is possible that a species 
of Pinus, and perhaps a representative of the Austro- 
Malayan genus Dammara, may have contributed to its 
production. The remaining articles include one by Prof. 
Hallow on the structure of the vascular cylinder in hybrid 
catalpa trees; a second, by Messrs. Cushman and Hender- 
son, on fresh-water rhizopods from New Hampshire; and 
a third, by Dr. F. W. Carpenter, on the behaviour of a 
fruit fly under certain stimulants. 


A prescription of the large diamond found recently in 
the DPremier Mine, Transvaal, is given in the Geological 
Magazine (April) by Dr. F. H. Hatch and Dr. G. 8. 
Corstorphine, with reproductions of four photographs 
which represent the diamond in its actual size from four 


=! 


From a photograph 


Fic. 1.—View of the Cullinan Diamond. Actual size. 
by E. H. V. Melvill. 


different points of view. One of these pictures is here 
given (Fig. 1), and it conveys a good idea of the size and 
shape of the crystal. The stone is bounded by eight sur- 
faces, four of which are faces of the original crystal, and 
four are cleavage surfaces, which are distinguished from 
the original octahedral faces by greater regularity and 
smoothness. For a large stone the crystal is of remark- 
able purity, and the colour approaches that of a_blue- 
white. The complete crystal appears to have been a dis- 
tarted octahedron, with dodecahedral faces developed on 
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the edges; and the portions missing probably amount to 
more than half the original crystal. The stone, which 
has been named the Cullinan diamond, weighs 9600-5 
grains troy, or 1-37 Ib. avoirdupois; this is more than 
three times the weight of the largest diamond previously 
known. 


SOME account of the Mount Morgan Gold Mine, Queens- 
land, is given by Mr. E. J. Dunn (Proc. Royal Soc. 
Victoria, vol. xvii., part ii.). The hill, which rises to a 
height of 580 feet, is formed mainly of igneous rocks, 
within which are enclosed masses of decomposed rock, 
made up of siliceous and ferruginous material, and over- 
lying these is a plug of Desert Sandstone, nearly 100 feet 
thick in places. The sandstone occupies a hollow in loose 
sandy beds overlying a ferruginous layer, and these beds 
vielded the rich secondary ore for which Mount Morgan 
No naturally formed gold is known 
that more nearly reached chemical purity. At a much 
lower depth, in what is known as the sulphide zone, the 
gold is much alloyed with silver. The silver was got rid 
of in the transference of the leached ore to the enriched 
zone. The state of subdivision of the gold in this zone 
was so extreme that rich samples, in some cases those 
carrying 50 oz. per ton, showed no traces of gold that 
could be detected by the naked eye. The author attributes 
the formation of the secondary ore to the mechanical and 
chemical action of sea-water on the sulphide ore, there 
being evidence of considerable local erosion before the 
horizontal beds of Desert Sandstone were laid down. 


Tue Canadian Department of Marine and Fisheries has 
published the meteorological results obtained at the mag- 
netical observatory at Toronto for the year 1904, with 
remarks, in a handy and useful form. The monthly means 
are in most cases compared with an average of sixty-four 
years, and are consequently of considerable value. The 
mean temperature of the year 1904 was 42°-2, being 2°-2 
below the average. The maximum daily mean was 78°-9, 
on July 18, and the coldest day -—8°-5, on January 14. 
The rainfall measured 30-04 inches (3-05 inches above the 
yearly average); this amount does not include 56-5 inches 
of snow, which is measured quite separately from rain. 


AN important step for the promotion of New South 
Wales meteorology is recorded in the U.S. Monthly 
Weather Review (vol. xxxii., No. 11, p. 518). It seems 
that the principal newspaper of the colony, the Daily 
Telegraph, has commenced the publication of a daily 
weather chart. The origin of this step is stated in the 
following brief extract [rom the first number of the paper 
which contained this new information, a more complete 
account of which is inserted in the [Weather Review re- 
ferred to above :—‘‘ The inclusion of meteorology in the 
new public schools syllabus has directed special attention 
to consideration of weather conditions. Correspondents, 
including a number of public school teachers, have applied 
to the Daily Telegraph for amplified daily information on 
this subject, and the meteorological branch of the Sydnev 
Observatory also has been requested to furnish details of 
the weather conditions and atmospheric pressures, the in- 
formation upon which the weather forecasts are made. 
The Daily Telegraph has arranged to publish daily a chart 
showing the principal features of weather conditions, in- 
cluding the high and low pressure isohars. Where possible 
the rainfall area will be indicated and conditions on the 
coast will also be given. ... The publication of isobaric 
charts will enable students with their local knowledge of 
physical surroundings to anticipate in detail their probable 
weather more completely than is possible at the central 


Ave: 
office, where precise knowledge of local peculiarities is 
lacking.’? Those acquainted with Australian meteorology 


will appreciate the importance of disseminating a know- 
ledge of this valuable factor in Australian welfare. In 
many countries the absence of public interest in the science 
of the weather is due to its omission from all school in- 
struction, and we in Great Britain are suffering from the 
same neglect. 


Tue current number of the Fortnightly Review contains 
an article by Major B. Baden-Powell, president of the 
Aéronautical Society, entitled ‘‘ Air-ships and M. Santos 
Dumont."’ Major Baden-Fowell supplements and criticises 
a contribution by M. Santos Dumont to an earlier number 
of the same review on air-ships. He also points out some 
of the advantages to be gained by flying machines not 
dependent on a light gas to lift them, and directs attention 
to a few of the drawbacks inherent in the large gas-bag. 
The attainment of human flight, he contends, apparently 
presents no insuperable difficulties. ‘‘ All that is wanted, 
so far as I can see, is a few thousand pounds and a clever 
and energetic inventor, and there is no reason why a 
machine could not be constructed within a year or two 
capable of rising and carrying a man in safety for, at all 
events, a short trip through the air.’’ 


THE water jet affords a most convenient method of 
applying the power carried by high-pressure water, whether 
for driving wheels, such as are generally known as Pelton 
wheels, for conveying the water itself into burning build- 
ings, or for the destructive process of breaking down a 
mountain side, as practised in hydraulic mining. All this 
is especially the case in mountainous country where water 
supply with almost unlimited head is available. As it is 
not always necessary that the jet should work at full 
power, regulation becomes necessary. Merely reducing the 
flow of water by throttling elsewhere than at the jet 
would be ruinously wasteful, for half the flow would 
carry one-quarter the power, and a driven wheel 
would no longer run at the proper speed. The regu- 
lating nozzle described in a thesis entitled ‘‘An In- 
vestigation of the Doble Needle Regulating Nozzle,’’ by 
H. C. Crowell and G. C. D. Lenth (printed by permission 
of the Civil Engineering Department of the Massachusetts 
Institute of Technology, Boston, and Tangential Water 
Wheels, Abner Doble Company), contains a spindle-shaped 
concentric needle which may be advanced so as to reduce 
the area of the orifice or withdrawn so as to enlarge it, 
but the form of the annular passage-way is always such 
as to lead the water to converge along easy stream lines, 
until a circular jet of corresponding size is the result. 
In this way a range of 10 to 1 in the area of the jet may 
be attained, while the full head is always available. Very 
beautiful photographs are given showing the jets like clear 
glass rods instead of the familiar opaque and spray-clothed 
stream of water. Efficiencies from 96-4 to 99:3 for the 
energy of the jet are found, which correspond to 98-2 to 
99-7 for the velocity. 

In vol. vi. of the Transactions of the American Electro- 
chemical Society, which has just been published, Messrs. 
-\. G. Betts and E. F. ‘Sern publish a paper on the ‘ lead 
voltameter.’” Two years ago Mr. Betts found that lead 
could be deposited in a non-crystalline and dense form from 
solutions of lead fluosilicate to which had been added a 
small quantity of gelatin. The Canadian Smelting Com- 
pany now manufactures more than twenty tons a day of 
refined lead from solutions of lead silicofluoride. Until 
Mr. Betts discovered this process it had not been found 
possible to refine lead electrolytically. By using the above 
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solution the authors have constructed a voltameter which 
is—according to their published results—more accurate 
than the copper coulombmeter, and does not fall far behind 
the silver instrument. A glass beaker is used as the 
electrolysing cell, and a kathode of thin Jead sheet is hung 
between two anodes of the same metal. The calculated 
value of the electro-equivalent of lead is 103-46. In this 
in which the electrolyte was 8.5 per cent. 
PbSiF,, 2-5 per cent. H,SiF,, and a small quantity of 
gelatin, the numbers found in six experiments ranged from 
103-39 to 103-49. Among other papers of interest in the 
same journal we note the electrolysis of fused salts, by 


Dr. Lorenz; the electrical extraction of nitrogen from the 
air, by Mr. J. S. Edstrém; electrolysis and catalysis, by 
Dr. W. Ostwald. 


Tue latest number of the Journal of the Russian Physical 
and Chemical Society (1904, No. 9) contains the conclusion 
of an interesting study, by B. N. Menshutkin, on 
Lomonésoff as a natural philosopher and a chemist. 
Lomonésoff’s services in the creation of the Russian 
literary language and poetry are well known; but the re- 
markable work of this eighteenth century natural philo- 
sopher, of whom his friend and correspondent, Euler, 
always spoke with great respect, had hitherto found no 
proper appreciation in his mother country. His ideas upon 
the structure of matter, the atomistic theory of chemicat 
changes, the mechanical theory of heat, his kinetic theory 
of gases, his views on the liquid and the solid state, and 
his theory of atmospheric electricity, which, he said, is 
always present in the atmosphere, and originates from the 
changes in the thermal potential of ascending and descend- 
ing air currents—all these theories being based upon 
molecular movements within the bodies—were expressed in 
terms almost identical with those which are used now. 
“Tt is,’? he wrote, ‘‘the inner, unseen motions of the 
corpuscles of which all bodies are composed which are the 
cause of every rise of temperature in a given body. These 
movements are rotatory. When a cold body is brought 
into contact with a hot one, the latter communicates to 
the former the movements of its particles, which therefore 
are slackened in the hot body, and accelerated in the cold 
one. The greater these rotatory movements, the greater 
the repulsive forces, and the weaker the connection between 
them.’”” ; 

Dr. A. C. Happor, 
lectures on Saturdays at the Horniman Museum, 
Hill, S.E., on “‘ Magic and Primitive Religion." 

Tue first volume, that for 1904, has been received of @ 
series of yearly publications to be issued by the Chemical 
Society under the title *‘ Annual Reports on the Progress 
of Chemistry.’”? The object of thesc reports is to present 
an epitome of the principal definite steps in advance which 
have been accomplished in the preceding vear. The first 
volume contains articles on general and physical chemistry, 
by Prof. James Walker, F.R.S.; on inorganic chemistry, 


F.R.S., is delivering a course of 
Forest 


by Dr. P. P. Bedson; on the aliphatic division of organic 
chemistry, by Mr. H. J. H. Fenton, F.R.S.; on the 
aromatic and other cyclic divisions of organic chemistry, by 
Prof. J. B. Cohen; on stereochemistry, by Prof. W. J. 
Pope, F.R-S.; on analytical chemistry, by Mr. A. C. 
Chapman; on physiological chemistry, by Prof. W. D. 
Halliburton, F.R.5.; on agricultural chemistry and vege- 


table physiology, by Dr. J. A. Voelcker:; on mineralogical 
chemistry, by Dr. A. Hutchison; and on radio- -activity, by 
Mr. F. Soddy. These summaries of the chief advances in 
various branches of chemical science should prove of real 
benefit to students, teachers of chemistry, and professional. 
chemists. 


May 11, 1905] 


OUR ASTRONOMICAL COLUMN. 


EPUEMERIS FOR COMET 1905 a.—A set of elements and a 
daily ephemeris for comet 1905 a are given in No. qorr of 
the Astronomische Nachrichten. The ephemeris has been 


computed by Herr M. Ebell, and an extract is given 

below :— 
Ephemeris 12h. (M.T. Berlin). 

1905, “a (true) & (true) log » log A Bright 

ite Gi bs ake ness 

Mayen Or45 27... +49 155... O'1066 ... 9°9814 ... O42 

16..10 856... +49 44°2 ... O'1172 ... O'0002 ... 0°36 

20 .. 10 31 29... +49 51°5 ... 0281 ... a°OISQ ... 0°32 

24... 10 52 58... +49 401 ... 0°1394 ... 0°0375 ... 0°28 

28... IF IZ TE... $49 131 .. 01508 ... 00558 ... 024 

June i .. 11 32 9g... +48 32°8 ...0°1623 .. 0°0740.. O'21 

Cee uIeOIeeep 47 aro... O71730) .. G'A91O)... O18 


Comets 1903 TE {1904 e} AND 1904 t.—\ daily ephemeris 
for comet 1904 e, computed by Dr Stromgren, is given in 
No. go11 of the Astronomische Nachrichten. The comet is 
now very faint, and as seen by Dr. Palisa at the be- 
ginning of April it was 10” in diameter, and had a four- 
teenth-magnitude nucteus. During the present month it 
will apparently travel through the constellation Lynx in a 
south-easterly direction towards f.eo Minor. 

A bi-daily ephemeris for comet 1904 1, computed by 
Herren Nijland and van d_ Bilt, is given in the same 
journal. This comet is also faint, being 0-052 as bright 
as when first discovered, its magnitude then being about 
g-n. It is fikewise situated in the constellation Lynx, and 
is apparently travelling in a S.S.E, direction towards 
Cancer, although at the beginning of September it will 
only be about 3° south of 35 Lyncis. 


OBSERVATIONS OF JUPITER.—The results of their observ- 
ations of Jupiter during the 1904-5 opposition are given 
by MM. Flammarion and Benoit in the May number of 
the Bulletin de la Société astronomique de France. 
Numerons points of change in the colours and forms of the 
various features are noted, and some of them are ittus- 
trated on the four drawings accompanying the article. 
Among the other conefusions derived from these observ- 
ations the writers state the following :—(1) the estimations 
of the coloration of the equatorial bands do not confirm 
Mr. Stanley Williams’s views as to periodical changes 
therein; (2) the appearance of the Great Red Spot has 
not changed since the previous opposition; (3) the large 
variation of the longitude of this feature between March 


and June, 1904, was probably due to the passage alongside | 


it of the dark region of the tropical zone; (4) a clear spot 
situated in fongitude o° of system ii., and dividing the 
south equatorial band, appears to be a permanent feature 
which it will be well to observe assiduously. They further 
urge that careful attention should be paid at the end 
of this year to observations of the movements of the red 
spot, of the bright spots on the southern edge of south 
temperate band announced by Mr. Denning, and of the 
dark region situated in the south tropical zone. : 


Tue Exvectric CHARGE OF THE SuN.—In No. 1, vol. x., 
of Terrestrial Magnetism and Atmospheric Electrictty is re- 
printed the address ‘* On the Electric Charge of the Sun ”’ 
delivered by Prof. Svante Arrhenius before the International 
Electricat Congress held at St. Louis last September. 

After briefly discussing the various theories regarding 
the nature of the sun’s repulsive action, the author shows 
that the theory which explains the phenomena, by pre- 
mising that the reputsion is due to radiation pressure 
acting on negatively charged particles, is in accordance with 
observationat records. The particles having a_ specific 
weight of 1-o and a radius of 0-08 # are those which are 
repelled at the greatest speed, and would reach our atmo- 
sphere in about 45-9 hours, an interval of the same order 
us that obtained by Riccd for the time intervening between 
the probably corretated soiar and terrestrial phenomena. 
‘These particles are negatively charged in accordance with 
Mr. C. T. R. Wilson’s proof that such particles are more 
easily condensed on negative than on positive ions, the 
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ionisation of the solar atmosphere resulting, as Lenard 
has shown, from the action of the sun’s strong ultra- 
violet radiation. By a simple cafculation Prof. Arrhenius 
shows that the remaining positive charge is balanced, and 
the balance maintained, by the attraction of negative 
electrons emitted by other celestial bodies which are 
negatively charged and lose their charge under the in- 
fluence of their ultra-violet rays. Afl such rays coming 
Within a mean distance of 0.063 fight-years of the sun will 
be attracted thereto, and by this means the supply of 
peg electrons becomes just proportionat to the defect 
thereof. 


VariaBiLity OF Minor PLaxet (15), EuNosia.—Circular 
No. 94 of the Harvard College Observatory is devoted to 
an account of Prof. Wendell’s observations of the minor 
planet Eunomia, from which he established a variation of 
magnitude of about 0-5. The observations were made with 
a photometer having achromatic prisms and attached to 
the r§-inch telescope. As the planet was near its stationary 
point it was compared with the same star, +13° 1875 
(mag. 9-0), from March 15 to April 1, and the corrected 
differences varied from —o77 to —1-11. The formula 
J.D. 2416920-116+0.1267 E. expresses the phase and period 
of the changes. The period is very similar to that found 
for ‘minor planet (7), Iris, viz. o-1295d., and in both cases 
it is still doubtful as to whether the period requires 
doubling or not. 


FaINTNESS OF PLANETARY NEBUL.E.—Some interesting 
results of calculations appertaining to the luminosity of 
the surfaces of several planetary nebuiw, as compared with 
the surface luminosity of the sun or the moon, are given 
in a letter written by Mr. J. E. Gore to the current number 
of the Observatory. 

Dealing with the nebula H, iv. 37, situated near to the 
pote of the ecliptic, he finds that the ratio of its surface 


luminosity is to that of the sun’s as 1 + 43196-7 10°. The 
similar ratios for the nebulz h 3365, = 5, and G.C. FOE 
are 1:245-3X10°, 1: 1095-5X10°, and 1:434xX10° re- 


spectively ; thus the brightest of them, ie. h 3365, has a 
surface luminosity of only 1400 that of the moon. 
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[N the Transactions and Proceedings of the Botanical 

Society of Edinburgh (vol. xxii., part iii., 1904, p. 396) 
we notice a very interesting article on the Cowthorpe Oak 
from the pen of Mr. John Clayton. This venerable tree, 
which stands near the church of Cowthorpe, a small 
village near Wetherby, is unique among oaks in that its 
girth is greater than that of any other known tree of its 
species. Recorded measurements taken about 1700 show 
that it had at that time a height of 80 feet with a girth 
of 78 feet on the ground. Since then various observers 
have recorded its dimensions and noted at the same time 
the graduaf process of decay, damage by storm, and other 
points fikely to be of interest. The jatest measurements 
were taken by Mr. Clayton himself, and they show that 


| the height is now reduced to 37 feet including dead wood, 


while the girth on the ground has diminished to 54 feet 
3 inches. In 1893 a crop of acorns was produced, from 
one of which a seedling was reared, and is now planted 
near its parent as a memorial. 

The tree stands in a warm, sheltered spot in a field 
which has a gentle slope to the river, and near enough to 
get a constant supply of water. The process of decay has 
been going on for the fast 200 years. Between 1703 and 
1722 much damage was done by various storms; never- 
theless, new leaves are put forth annually. The acorns 
produced in 1893 were on long stalks—hence the species 
is Quercus pedunculata. As regards the age of this giant 
opinion seems to differ. The trunk, being now hollow, 
precludes all possibility of ever ascertaining the number 
of year-rings, and no trustworthy data are available before 
the year 1700—hence the author has been competled to 
rely upon a comparison with the age of other trees. In 
a tree the duration of life mav be taken as composed of 
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three periods, one of growth, one of maturity, and lastly 
one of decline and decay. Between the number of years 
in each period a certain ratio is found to exist, and, taking 
this as a basis, together with what is known of the tree 
since 1700, Mr. Clayton arrives at the conclusion that its 
age is not more than 500 years—certainly much nearer 
the mark than the age of 1600 years assigned to it by 
Prof. Burnett in 1842, who based his calculation on the 
theory of the elder De Candolle that a tree increases by 
one-twelfth of an inch in diameter annually, an altogether 
untrustworthy basis of calculation. 

There is quite a number of other interesting historical 
trees dealt with in the article, for example, the Greendale 
Oak in Welbeck Park, which belongs to the Duke of 
Portland. Its height was recorded by John Evelyn in 
1846 as 88 feet, while the altitude of the highest twig at 
the present day is only 54 feet. In 1724 a roadway was 


cut through the trunk, which girths 30 feet 1 inch at 
The height of the archway was 


43 feet from the ground. 


sacred edifice, such as this yew and the Cowthorpe Oak, 
and the association no doubt affords them protection. 

Another notable veteran is the great chestnut of Tort- 
worth, Gloucester, which girths 4o feet 2 inches at 4 feet 
from the ground. It also stands about 100 yards from a 
very old and beautiful church. 

As regards the longevity of trees, the theory was pro- 
mulgated at the beginning of the nineteenth century by 
De Candolie that the duration of life in trees was prac- 
tically unlimited, neglecting accidents due to unfavourable 
external conditions, such as the ravages of parasites, 
injuries from storms, lightning, and other causes. Pass- 
ing in review the vegetable kingdom, we find there are 
some lowly organised plants, such as certain alge and 
fungi, the whole life cycle of which may be completed 
within the short space of a few days, or even hours. 
Among the higher plants we have annuals and biennials 
the existence of which terminates with the production of 
seed. Then we have the agave and certain palms, the 


Cowthorpe Oak, seen from North. The tree is supported by twenty-five props, disposed mostly on the South and East sides. 


There isa 


paling about 5 ft. high, which seems as if it had heen put up from twenty to forty years ago. 


then io feet 2 inches, but recent measurements show that 
the highest point is now only 9 feet 3 inches, and the 
lowest 8 feet 6 inches. This shows conclusively that a 
subsidence of the trunk must have taken place within the 
lust 200 years, and, by assuming that a similar sinking 
into the ground has occurred in the case of the Cowthorpe 
Oak, Mr. Clayton explains the apparent discrepancies 
between the earliest and latest recorded girth dimensions 
of the veteran. The trunk being somewhat tapering, the 
diameter naturally lessens as the sinking in proceeds. Mr. 
Clayton adds a note on the testimony of a Cowthorpe man 
named Oates, who said, ‘* The tree has shrunk very much 
in my time, and in shrinking the tree has twisted—the 
Eastern branches towards the South.” 

_ Another notable tree as regards size and age is the 
Crowhurst Yew, which girths 34 feet 4 inches on the 
ground. It stands in the churchyard of that place. The 
church must be very old, as it contains monuments of 
Saxon and Norman workmanship. The author points out 
that the oldest trees are usually in close proximity to a 
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aerial portions of which may live from ten to forty years 
until the production of flower and fruit terminates their 
spin of life, their place being taken by new aérial por- 
tions developed from lateral buds at the base of the plant. 
In the case of trees and woody shrubs, on the other hand, 
new growing points are formed annually, but this vege- 
tative process does not end in the production of flower and 
fruit, so that, excluding accidents, there is no reason why 
that vegetative process should not be continued for an 
unlimited time. 

The giant Wellingtonias of California are well known 
examples of the age and dimensions which trees may 
attain. A stem in the British Museum shows 1330 year- 
tings with a diameter of about 15 feet. On the other 
hand, certain Japanese dwarf trees are known to be of very 
great antiquity, although Jacking the size of the Welling- 
tonias. At the same time, one must not lose sight of the 
fact that the living cells are continually being renewed, and 
that in a tree like the Cowthorpe Oak the living parts 
are at most but a few years old. 
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LISA NES TIGADIONS IN DHE 
NORWEGIAN FJORDS. 


R. NORDGAARD has collected the results of investi- 
gations made in some of the fjords of northern 
Norway in the winters of 1899 and 1900, during the course 
of researches in the fishing waters of Lofoten, carried out 
at the expense of the Bergen Museum and the Norwegian 
Government. Two “‘ expeditions’’ were made. The first, 
January to May, 1899, included the Vest Fjord and the 
sea beyond Lofoten, Vesteraalen, Sengen, and Finmarken, 
besides a large number of fjords, as the Kirk, the @gs, 
the Kanstad, the Sag, and many others. The second, in 
the winter of 1900, was made so as to obtain material 
from the fishing banks which would compare with that of 
the previous year, and it included visits to the Morsdal, 
Salten, Skjerstad, and Folden fjords. 

The hydrographical observations, which are numerous, 
have been made according to recognised standard methods, 
and are therefore comparable with observations made 
further out at sea, in the regions in which the full ex- 
planation of many of the facts brought to light here is 
doubtless to be found. The chief hydrographical result 
arrived at by Dr. Nordgaard is that the northern fjords 
can be divided into two groups, those in which the bottom 
temperature is 6° C. to 7° C., and salinity about 35 pro 
mille, and those in which the bottom temperature is below 
6° C., and salinity less than 35 pro mille. As examples of 
the former, the Salten, Folden, Tys, Ofot, and Vest fjords 
are given, and as examples of the latter the Malang, 
Lyngen, Kvaenang, Porsanger, Tana, Varaanger, Skjer- 
stad, Skjomen, Kanstad, @gs, and Kirk fjords. It is 
suggested that while in some cases, as the Skjerstad 
fjord, the inflow of ocean water is cut off by a submarine 
ridge, the occurrence of the two typical groups may be 
accounted for by the distribution of rainfall. The heavy 
winter rainfall in western Norway affords a large supply 
of fresh water to the surface layers of the fjords, which 
accordingly remain specifically light, notwithstanding the 
fall of temperature. In northern Norway the rainfall is 
much less, hence the surface waters retain a high salinity, 
and as their temperature falls they sink to considerable 
depths. 

Dr. Nordgaard also discusses at some length the vary- 
ing influence of different amounts of rainfall on the currents 
within the fjords. Heavy rainfalls, which raise the sur- 
face level of the water, are for the most part the result 
of winds from the ocean, which produce a similar effect ; 
it is difficult to separate the effects of the two causes, but 
a rainfall above the average is taken as a fairly certain 
index of abnormal strength in the oceanic streams. 

In the “ biological notes ’’ which accompany the tables 
a number of points are brought ont showing and defining 
the connection between fauna and hydrography. It is 
shown that whereas in the first or warm-water group of 
fjords the deep-water fauna is chiefly boreal, in the second 
group, where cold water of lower salinity makes its way 
downwards, the predominant forms are Arctic. The effect 
of the increased precision of modern methods of investi- 
gation in greatly reducing the number of so-called cosmo- 
politan species is also emphasised. 

The section of this memoir which deals with fisheries 
is specially important and suggestive. In discussing the 
Lofoten fisheries, Dr. Nordgaard adopts the view that the 
currents in the Norwegian Sea are controlled by the 
winds, and that, as already explained, abnormal move- 
ments of the currents off-shore or on-shore can be associ- 
ated with rainfall above or below the average. Again, 
he says, ‘It is clear that during the movements to or 
from the coast of the surface water, a compensating current 
must be set in motion in the deep water; it has long been 
a recognised phenomenon in the fjords, that the surface 
and under currents go in contrary directions.’’ From an 
examination of the observations, Dr. Nordgaard concludes 
that herrings move coastwards specially in the surface 
layers, while the cod travels along in the deeper layers. 

1 Bergens Museum. ‘‘ Hydrographical and Biological Investigations in 
Norwegian Fjords."” By O, Nordgaard. ‘‘ The Protist Plankton and the 


Diatoms in Bottom Samples." By E. Jérgensen. Pp 254; with 21 plates 
and xo figures in the text. (Bergen: John Grieg, 1905.) 
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lt must therefore, he continues, ‘‘ be supposed that as cod 
and herrings, to a certain extent, depend upon contrary 
current phases, a particularly good spring herring fishery 
would prevent a correspondingly good cod fishery in the 
same district; for a strong tendency of the upper layers 
towards the coast certainly takes herrings along in the 
current, but this at the same time causes a compensation 
current in the deep water, and this current hinders the 
cod in its passage to the spawning places.” 

The statistics of the yield of the cod and_ herring 
fisheries for some years are discussed and compared with 
corresponding values of rainfall, with results which appear 
to support the hypothesis brought forward. Jt would of 
course be easy to suggest difficulties, such as the ex- 
tension of the current régime observed in [fjords to areas 
which can hardly be regarded as such, and may there- 
fore have a different system of movements. But as 
the whole question is at present under investigation on the 
large scale by the International Council, we content our- 
selves with an attempt to summarise Dr. Nordgaard’s 
results, deferring fuller discussion of them until the more 
abundant data are available. 


AL NUD SILJUDNE, RECTED. 


N ESSRS. JOHN DAVIS AND SON, of Derby, the 

well known instrument makers, are bringing out a 
variation of the slide rule which is likely to increase its 
value for certain classes of calculation without interfering 
with the simplicity and convenience of the form with which 
we are all familiar. The lower groove on the outside of 
the rule, which ordinarily is only wide enough to hold 
the inturned edge of the cursor, is made wider, so as to 
take one of the tongues of a spare slide, and this slide 
is held in place when required by two light aluminium 
clips which grasp the ends of the rule and of the spare 
slide while leaving the usual slide free to move. An 
extra cursor is also provided which is long enough to 
grasp both the rule and the extra slide. By this means 
any rare or special scales upon the extra slide are for the 
time being equivalent to scales upon the rule, and these 
may be read against scales upon the other slide by means 
of the long cursor. If desired, the extra slide can take 
the place of the ordinary slide, or may be removed 
altogether when the rule, if provided with an ordinary 
cursor adapted to the altered lower groove, becomes an 
ordinary slide rule. In the example submitted, the extra 
slide carries what arc called E and —E scales. The E 
scale is a log log scale, and is always being re-invented ; 
it was called a P line or power line by Lieut. Thomson, 
who showed it at the Inventions Exhibition, and it was 
long before invented by Dr. Roget. This P or E line is 
very handy, for it at once enables the logarithm of any 
number on any scale, t.e. to any base, to be read accord- 
ing to its position against an ordinary A line, while frac- 
tional or high powers of numbers are read with equal 
facility. Compound interest, pressures and volumes of 
gases under isothermal or adiabatic conditions are readily 
evaluated with the aid of the E line read against an A line. 
If, however, a pair of E slides are used, one in the usual 
position and one attached below the rule by means of the 
clips, then against any value, say of v, on one, the cursor 
will show the value of vY on the other, y having any 
desired value according to the relative position of the two 
slides. 

The slide rules made by Messrs. Davis and Son are too 
well known for their accuracy and finish for it to be 
necessary to refer more to such points, but by some curious 
perversity or accident there is one little fault in the rule 
sent for examination which only needs to be pointed ont 
to be put right. On the feather edge a scale of inches in 
16ths is provided; on the lower face outside the rule there 
is no scale at all, while imside, to he used like a hat 
measure, there is a scale of millimetres beginning at §50. 
lf, therefore, the rule is required for the prosaic but very 
useful purpose of measuring a length, this can only be 
measured in inches if it is 20 inches or less, or in milli- 
metres if it lies between 550 and 1040 millimetres. If, 
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therefore, the bald outside edge were divided in milfi- 
metres, the whole range would be available for metric 
measurement, and if the lower half of the space at the 
back of the slide now enpty were divided in inches, hat 
measurements from 20 to 41 inches would complcte the 
range for the English scalc. ic. V. B: 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Capripce.—Mr. Frederick Wilkin, of Lower Consley 
Wood, Wadhurst, Sussex, proposes to found a studentship 
in memory of his son, Mr. :Anthony Wilkin, late of King’s 
College, and for this purpose he proposes to make over to 
the university the tithe rent charge on Wadhurst Tarish. 
This benefaction is for the furtherance of ethnological and 
archeological research, and the holder is to be termed 
‘The Anthony Wilkin Student.”’ It is proposed that the 
student shall be selectcd by the board of anthropological 
studies; the income is estimated at about gol. a year, and 
the board suggests that this should be accumulated for 
periods of five years in order that a substantial sum of 
about 20o!, may be available for the selected candidate. 
The first studentship will be offered in 1910. 

Mr. W. WW. Watts, of Sidney Sussex College, Mr. H. Y- 
Oldham, of King's College, Mr. A. R. Hinks, of Trinity 
College, and Mr. G. G. Chisholm have been appointed 
examiners for part ii. of the cxamination for the diploma 
in geography. 

A combined examination of 
open scholarships, exhibitions, &c., will be held at Trinity 
College, Clare College, Trinity Hall, Peterhouse, and 
Sidney Sussex College, Cambridge, beginning on Tuesday, 
December 5. Forms of application for admission to the 
examination may be obtaincd from any of the tutors of 
Trinity College, the senior tutor of Clare College, the 
tutor of Trinity Hall, the senior tutor of Peterhouse, or 
the master of Sidney Sussex College, to one of whom the 
form of application (when filled up), together with cer- 
tificates of birth and of moral character, should be sent. 
Entries should be made not later than November 23. 


non-resident candidates for 


A TEACHING observatory will, it is reported by Science, 
be established by the Ontario Government at the University 
of Toronto. Dr. C. A. Chant expects to visit the observ- 
atories of the United States to study their plans and 
methods. 


A CONFERENCE of scientific students was held at Colorado 
College, Colorado Springs, on April 28 and 20, and re- 
presentatives of leading universities and colleges were 
present. A number of papers upon subjects relating to 
the scientific problems of the Rocky Mountain country 
were read. A similar conference, held a year ago at the 
same institution, was of such importance that it led to 
this second series of meetings. 


Wirt the view of making the municipal museum a centre 
of education in the broad principles of natural science, the 
Hull authorities have arranged with the curator, Mr. T. 
Sheppard, for the delivery by him of simple lectures to 
school children on geology, zoology, and anthropology. 
The lectures are given in the mornings by arrangement. 
Permission for pupils to visit the museum must be obtained 
from the clerk of the education committee. Each lecture 
lasts about half an hour, and is illustrated by objects from 


the causes. The remainder of the morning is occupied in 
examining the specimens, taking notes, and making 
sketches. 


Mr. A. C. Benson contributes to the National Review 
an important article on an Eton education. Mr. Benson, 
though a classicist, is by no means satisfied with the exist- 
ing state of educational matters ut Eton, Describing the 
average boy who leaves Eton, Mr. Benson says :—‘‘ The 
basis of his education has been, as a rule, the classical 
basis ; that is to say, the greater part of his working hours 
have been devoted to Latin and Greek. A small percentage 
of fair classical scholars and a still smaller sprinkling of 
distinguished classicists is the result. But the average boy 
leaves Eton with no mastery of either of these languages. 
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He cannot, as a rule, construe at sight an easy passage in 
either, or turn a piece of English into either language 
without a large crop of mistakes.’”? In another place Mr. 
Benson states that the boy ** never reaches the stage at 
which classics become literature."’ He urges that for the 
large class of boys who are not intended for the university, 
the strictly classical programme might be with advantage 
modified. Mr. Benson believes that a boy whu left school 
with a thorough knowledge of French, *‘ who knew the 
elements of science, so as to be able to understand some- 
thing vf what was going on in the world around him, in 
heaven and earth and sea, in field and wood,"? who knew 
arithmetic and had a reasonable knowledge of geography 
and history, would leave school a fairly educated man. 
Mr. Benson would have a very simple core of education 
on the lines just indicated, and then any evidence of special 
capacity, linguistic, mathematical, scientific, or historical, 
should be carefully observed, and at a certain age a boy’s 
studies should converge more closely upon a special sub- 
ject, care being taken at the same time that the general 
education should not be neglected. 


AA VALUABLE address was delivered by Prof. .\. Pedler, 
F.R.S., Vice-chancellor of the University of Calcutta, and 
Director of Public Instruction with the Government of 
Bengal, at the recent convocation of the Senate of the 
university for conferring degrees. During the course of 
his remarks, Prof. Pedier said that fifty years ago uni- 
versity education in Bengal had no existence, the doors of 
western Jearning had not been opened, and the knowledge 
of western science was absolutely beyond the reach of any- 
one in the country. During the last half-century the 
possibilities of obtaining western knowledge and western 
culture, and the facilities for higher education, have been 
rapidly developed, until a whole network of educational 
institutions has been spread over Bengal. Inquiring as to 
whether the form of education being given to the people 
is affecting them in the most satisfactory way, Prof. Pedler 
came to the conclusion that it is not. The arrangements 
he said, are wanting in concentration of effort, in thorough- 
ness of method, and in the intelligent appreciation of means 
to ends. After instituting a comparison between what has 
been accomplished in Japan and in Bengal, he came to 
the conclusion that the secret of the brilliant success of 
university education in Japan is to be found in the observ- 
ance of certain cardinal principles, viz. patience in obtain- 
ing results; thoroughness in work; concentration of uni- 
versity work in a few really well equipped and strongly 
staffed colleges, each institution being devoted to one 
special section of learning, which is taught thoroughly ; 
adaptation of the courses to the practical wants of life 
and of modern civilisation, as exemplified by the large 
proportion of graduates who elect the practical rather than 
literary courses of study; originality as shown by the large 
number of young men who undertake research work, and 
also shown by the large number of original contributions 
in science. In the future, Prof. Pedler remarked, it will 
be necessary in Bengal to adopt all these principles and to 
adhere to them with uncompromising tenacity, if university 
work is to be placed on a really satisfactory footing. The 
principles could also be applied with profit to a large part 
of the work of our own educational institutions. 


SOCIETIES AND ACADEMIES. 


Lonpon. 


Geological Society, April 19.—Mr. H B. Wandward, 
F.R.S., vice-president, in the chair—The Blea Wyke beds 
and the Dogger in north-east Yorkshire: R. H. Rastall. 
The author describes the type-section at Blea Wyke in 
detail, dividing the rocks into the following divisions, 
enumerated in descending order :—(5) Dogger; (4) yellow 
beds; (3) Serpula beds; (2) Lingula beds; (1) Striatulus 
shales. Descriptions and fossil lists from these divisions 
are given, and the succession is compared with others.— 
Notes on the geological aspect of some of the north-eastern 
territories of the Congo Free State: G. F. J. Preumont, 
with petrological notes by J. A. Howe. This paper is a 
brief sketch of the geological structure of the northern part 
of the Congo State, from Buta on the River Rubi and Bima 
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on the Uelle in the west, to Lado and Dufile on the Nile. 
In the whole of this region, the only post-Primary rocks 
met with, other than those of comparatively modern 
alluvial origin, were chocolate-coloured shales (Buta Shales) 
and sandstone, and an Oolitie limestone, on the extreme 
west. From the Lipodongu Falls on the Rubi, and thence 
through Poko to Rungu, on the Bomokandi River, none 
hut granitic rocks (gneisses) were observed.  .\long the 
Uelle, from Bima to Bomokandi, the same rocks were seen. 
In the centre of the region mica-schists, quartzites, and 
similar metamorphic rocks replace the granite wholly or in 
part. A noticeable feature here is the presence of a range 
of isolated hills, composed almost eompletely of great beds 
of magnetite and hamatite occurring in the schistose series. 
In the south-eastern portion of the region visited, betwecn 
the Uelle-Kimbali and Bomokandi rivers, a great plutonic 
massif is laid bare in the mountainous district of Arebi. 
The plutonic massif itself contains microclinic gneiss, and 
abundant diabasic rocks, and the same rocks in all stages 
of dynamo-metamorphism. On the boundary between the 
Congo State and the Bahr-el-Ghazal, several hills made up 
of rocks of coarse gneissose and schistose character are 
described; some of these rocks are rich in tourmaline, 
kyanite, and garnet in large crystals. From the region of 
the Enclave de Lado and the western side of the Nile 
between Lado and Dufile, mica-schists, quartzites, and 
microcline-gneisses are described. The alluvium of a large 
part of the Uelle is covered, on the higher ground, by a 
deposit of limonitic conglomerate ; in places this may be 
due to the decomposition in situ of the alluvium, but in the 
neighbourhood of the iron-mountains a sort of passage may 
be seen between a conglomerate of fresh iron-ores and the 
more general type of limonitie conglomerate (laterite 7). 


Paris. 


Academy of Scieoces, May 1.—M. Troost in the chair. — 
New researches on chemical combination: M. Berthelot. 
Various substances were sealed up in [used quartz tubes, 
heated for one hour at 1300° C. in an electrie furnace, and 
snddenly cooled by dropping into water. Nitrogen and 
hydrogen gave no trace of ammonia; ammonia was com- 
pletely split up into its constituents, and the stability was 
not inereased by the presence of hydrochloric acid. The 
latter gas, heated alone, was not decomposed, and hydrogen 
sulphide behaved similarly if the cooling was slow, but 
showed evidence of dissociation into hydrogen and sulphur 
with instantancons cooling.—On the permeability of tubes 
of fused silica: M. Berthelot. At the ordinary tempera- 
ture, no hydrogen will pass through the walls of a 
fused quartz tube, even into a barometric vacuum, and 
even at 600° to Sno° no appreciable amount passes 
throngh. At 1300° C., on the other hand, the amount 
transpired is considerable. Neither hydrochloric acid nor 
carbon dioxide get through at 1300° C.; the transpiration 
of nitrogen is not sensible at Goo°® C., very slight at 
tooo? C., becoming marked at 1300° C. to 1400° C. Some 
preliminary experiments with glass at lower temperatures 
appear to show similar effects, and these nbservations are 
being continued.—The action of mercuric iodide on 
sulphuric acid and on the sulphates of mercury: Alfred 
Ditte.—On the earthquake of April 29: M. Mascart. 
The seismograph at Bagnércs-de-Bigorre showed horizontal 
vibrations at 2h. 1m. 20s., whilst the same oscillation was 
indicated at Grenoble at rh. sqm. 15s., a difference of time 
corresponding to the rate of transmission through the 
ground.—On the triboluminescence of arsenious acid: M. 
Guinchant. ‘The light given off by arsenious acid is due 
to the breaking and transformation of the crystals alter 
their furmation. The radiations are actinic, and are with- 
out any effect on the electroscope. Similar phenomena 
taking place during the reduction of hypochlorites and 
hypobromites are described, the effects in this case heing 
attributed to the production and decomposition of haloid 
compounds of nitrogen.—On the physical impossihility of 
putting in evidenee the motion of translation of the earth : 
P. Langevin. In a discussion of an experiment by 
Trouton and Noble it is proved that it onght to give a 
negative result for all orders of approximation and what- 
ever system of suspension be employed for the condenser. 
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—On the heat of vaporisation of liquefied gases: E. 
Mathias.—Ileat in the displacement of a eapillary system : 
M. Ponsot.—On the difference in temperature of bodies 
in contact: E. Regevski. Vine wires of different diameters 
were heated by an electric current, and cooled by water 
flowing at known rates. The temperature of the wire was 
measured by means of its electrical resistance, and the 
difference of temperature between the wire and the cooling 
water determined as a function of the rate of flow of the 
water and of the diameter of the wire.—lhe preparation 
of anhydrous chlorides of the metals of the rare earths: 
Camille Matignon. The solid material obtained by the 
evaporation of the solution of the oxide in hydrochloric 
acid is heated in a current of chlorine and hydrochloric 
acid gas charged with the vapours of chloride of sulphur. 
It is possible to obtain in this way very rapidly either 
large or small quantities of anhydrous chlorides. Par- 
ticulars are given with analyses showing the purity of the 
products, of the chlorides of lanthanum, neodidymium, 
praseodidymium, samarium, and yttrium.—On_ exsinm 
amide: E. Rengade. The amide is prepared by the 
action of dry ammonix upon the fused metal at 120°C, 
the purity of the product being fixed by the determination 
of the amount of hydrogen evolved. The amide dissolves 
readily in liquid ammonia, and the solution absorbs oxygen 
at —oo° C. giving a precipitate, the hydroxide and nitrite 
of cwsium being formed, together with ammonia.—On a 
new reagent for potassium: Eugenio Pinerua Alvarez. 
The reagent proposed is a 5 per cent. solution of sodium 
amido-naphthol sulphanate.—On the conditions of develop- 
ment af the mycelinm of Morchella: G. Fron. ‘The 
mycelium of this edible mushroom requires for its strong 
growth plenty of hydrocarbon food, inulin and starch being 
especially favourable; the mineral [ood is of less import- 
ance.—Calcium nitrate in agriculture: E. S. Bellenoux. 
The anthor proposes to replace nitrate of soda by the 
nitrate of calcium, and gives results of coniparative trials 
of the two showing the superiority of the latter as a 
manure.—The variation of the osmotic pressure in muscle 
caused by contraction: Stéphane Leduc. [t is shown ex- 
perimentally that an elevation of the osmotic pressure in 
a muscle iy a consequence of contraction, the rise of the 
pressure being more marked as the stimulations are more 
prolonged.—The variations undergone by glucose, glycogen, 
fat, and soluble albumens in the course of the metamor- 
phoses in the silkworm: C. Vaney and F. Maignon.— 
On a combination of methwmoglobin containing fluorine : 
H. Ville and E. Derrien. In a previous paper the authors 
have shown that the addition of fluorine compounds to a 
solution of methzemoglobin causes a marked change in the 
absorption spectrum, and they were thus led to the conclusion 
that a definite compound might possibly be produced. This 
compound has been isolated in the crystalline form, details 
of its preparation and properties being given in the present 
note.—Philocatalase and anticatalase in animal tissues : 
F. Battelli and Mile. L. Sterm.—On the action of formic 
acid in nervous diseases acconipanied with trembling: E. 
Clement. The use of formie acid has been attended with 
great success in certain cases.—The valcanie regions 
traversed by the Sahara expedition: F. Foureau and Louis 
Gentil. 


New Sours Wates. 


Linnean Soeiety, March 29.— Mr. T. Steel, president, im 
the chair.—The botany of north-western New South Wales : 
F. Turner. The characteristics of the indigenous vegcta- 
tion and the exotic weeds of the country lying between the 
New South Wales-Queensland border and 33° S. lat., and 
147° and 151° 20’ E. long., are discussed. The census of 
the phanerogams and vascular cryptogams given comprises 
a total of 452 genera and 1137 species. Contribution ta 
our knowledge of the physiology of the pancreas: H. (i. 
Chapman. The conclusions arrived at in this paper, 
which is a preliminary communication, may be summarised 
as follows :—(1) secretins from the echidna, wallaby, 
Australian water-tortoise, and ibis are active upon the dog 
in causing a flow of pancreatic juice; (2) secretin does not 
appear to cause pancreatic secretion in the echidna; (3) the 
flow of pancreatic juice produeed by pilocarpine is inhibited 
by atropine, while the flow produced by secretin is not so 
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inhibited; (4) stimulation of the vagus nerve does not 
inhibit the secretion due to secretin; (5) the pressure under 
which the fluid is secreted in the pancreatic duct is equi- 
valent to 9 inches of the juice; (6) pancreatic juice may be 
activated by leucocytes sa that it acts upon proteids. 


DIARY OF SOCIETIES. 
THURSDAY, Mav u. 


Rovat Society, at 4, Election of Fellaws.—At 4.30, On the Resemblances 
existing between the “‘Plimmer’s Bodies’ of Malignant Growtbs and 
certain Normal Constituents of Reproductive Cells of Animals: Prot. J. B. 
Farmer, F.R.S., J. E. S. Moore, and C. E, Walker.—The tffect of 
Plant Growth and of Manures upon the Soil; tbe retention of Bases by 
the Soil: A. D. Hall and Dr. N. H. J. Miller.—A Study of the Process 
of Nitrification with Reference to the Purification of Sewage: Miss als 
Chick.— Pathological Report on the Histology of Sleeping Sickness and 
Trypanosomiasis; witb a Comparison of the Changes found in Animals 
infected with 7. gamédzense and other Trypanosomata: Dr. A. Breinl.— 
(1) Tbe Experimental Treatment of Trypanosomiasis in, Animals ; (2) 
Remarks on Mr. Plimmer’s Note on the Effects produced in Rats by the 
Trypanosomata of Gambian Fever and Sleeping Sickness: Dr: 
Wolferstan Thomas. ‘ 

RovaL INSTITUTION, at 5-—Flame: Sir James Dewar, F.R.S. | 

Society oF ARTS, at 4.30.—The Mannfactures of Greater Britain. Ml. 
India: H. J. Tozer. 

{nsTiTuTION OF ELECTRICAL ENGINEERS, 
H. L. Webb. 

SocioLocicaL Society, at 8.15.—Some 
Philosophy of History: Dr. J. H. Bridges. R A 

MATHEMATICAL SOCIETY, at 5.30.—On the Intersections of two Conic 
Sections’ J. A. H. Johnston.—On a System of Conics yielding 
Operators which Annibilate a Cubic and its Gearing on the Reduction of 
the Cubic to the Som of four Cubes: H. G. Dawson.—High Pelhan 
Factorisations : Lt -Col. A. Cunningham, 


FRIDAY, May 12. 


RovaL InsTITuTION, at 9-—The Pressure due to Radiation : Prof. E. F. 
Nichols. 

Puysicat Soctery, at 8.—A Simple Method of Determining the Radiation 
Constant ; suitable for a Laboratory Experiment : Dr. A. D. Denning. — 
A Bolometer for the Absolute Measurement of Radiation: Prof. H. L. 
Callendar, F.R.S.—The Resistance of a Conductor the Measure of the 
Current flowing throngh it: W. A. Price. 

MALaccLocicaL Society, at 8.—Note on Helix pedlita, Fér., and other 
Sbells from the Pleistocene Cave-deposits of East Crete : Rev. R. Ashiog- 
ton Bullen.— Notes on Recent Spanish Shells from Granada and Carm»na : 
Rev. R. Ashington Bullen.— Description of a new Species of Vitrea from 
Greece: E. A. Smith.—Descriptions of new Forms of Marginellida: and 
Plenrotomidz : E. R. Sykes. 

RovaL ASTRONOMICAL SoctETY, at 5.—Discussion of the Observations of 
the Satellite of Neptune made at the Royal Observatory, Greenwich, in 
the years 1902-3-4 : F. W. Dyson and D. J. R. Edney.—Further Note 
onthe Density and Prolateness of Close Binary Stars: A. W. Roberts.— 
On Hansen's Coefficients for the Inequalities in the Moon's Longitude: 
kK. Nevill.—A Supposed Instance of Sudden Change on Jupiter: Major 
P. B. Molesworth.—Optical Distortion of the Object Glass of the Astro- 
grapbic Telescope, deduced from Measnres of the Eres Photographs, 
Communicated hy the Astronomer Royal : Royal Observatory, Greenwich. 
—Promised Papers: On the Formula for Connecting Pbotographic 
Diameters with Stellar Magnitudes : H. H. Turner.—The Determination 
of Stellar Proper Motions without Reference to Meridian Observations : 
A. R. Hinks.—-Notes on the Use of Thorp Gratings for Eclipse Work : 
Dr. W. J. S. Lockyer. 


SATURDAY, Mav 13. 


Rovat INsTITUTION, at 3.—Moulds and Monldiness : 
Ward, F.R.S. 


at 8.—Telephone Traffic : 


Guiding Principles in tbe 


Prof. Marshall 


MIONDAY, May 15. 


Society of ARTS, at 8.—The Uses of Electricity in Mines: H. W. 
Ravensbaw. 

Rova., GROGRAPHICAL SociETy, at 8 30.—Exploration and Survey in 

=Central Tibet and to the Sources of the Brahmapntra: Captain C. H. D. 
Ryder. 

Vicrorta INsTITUTE, at 4.30.—The Messiah of Quadian: The Rev. Dr. 


Griswold. 
TUESDAY, May 16. 

RovaL InstituTIon, at 5.—The Study of Extinct Animals: Prof. L. C. 
Miall, F.R.S. 

Roya. STatisTicaL Society, at 5. 

ZooLoGicaL SoOcsETY, at 8.30.—A Contribution to the Knowledge of the 
Encephalic Arterial) System in Savropsida: F. E. Beddard.—On Stridn- 
lating Halyina. with Descriptions of New Genera and Species: Dr. E. 
Bergroth.—On the Classification of the Anthropoid Apes as Proposed by 
the Hon. Walter Rothschild: Sir Harry Johnston. 

Society of Arts, at 8.—Excavation of the Oldest Temple at Thebes: 


H.R. Hall. 
WEDNESDAY, Mav 17. 


Society Or Arts, at 8,—The Use of Wood Pulp for Paper Making: 
S. Charles Phillips. 

Roya MickoscoricaL Society, at 8.—The Movements of Diatoms 
and other Microscopic Plants: D. D. Jackson.—Exhibition of Slides of 
the Onbatide. 

Rovat METEOROLOGICAL SociETY, at 4.30.— Measurement of Evapora- 
tion; R. Strachan.—Logarithmic Slide-Rule for reducing Readings of the 
Barometer to Sea-level: Dr. J. Ball. 

CwemicaL Society, at 5.30.—The Chlorination of Metbyl Derivatives 
of Pyridine. Part 1. 2-Methyl Pyridine: W. J. Sell.—The Absorption 
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Spectra of Uric Acid, Murexide and tbe Ureides in Relation to Colour 
and to their Chemical Structure: W. N. Hartley.—Forther Studies on 
Dihydroxymaleic Acid: H. J. H. Fenton.—The Thermal Decomposition 
of F: rmaldehyde and Acetaldehyde : W. A. Bone and H. L, Smitb,—The 
Synthesis of Formaldebyde: D. L. Chapman and A. Holt, Jon.—The 
Influence of Light on Diazo-reactions. Preliminary Notice: K. J. P. 
Orton, J. E. Coates, and (in part) F. Burdett. 


THURSDAY, Mav 18. 

Rova. Society, at 4.30.—Probtalle Papers: On Lesage’s Theory of 
Gravitation and the Repunision of Light: Prof. G. H. Darwin, F.R.S.— 
The Atomic Weight of Chlorine; an Attempt to Determine the Equiva- 
lent of Chlorine by burning witb Hydrogen: Prof. H. B. Dixon, F.R.S., 
and E. C, Edgar,— The Flow of the River Thames in Relation to British 
Pressure and Rainfall: Sir Norman Lockyer, K.C.B., F.R.S., and Dr. 
W.J.S Lockyer.—Thorianite, a. New Mineral, from Ceylon: Prof W. R. 
Donstan, F.R.S., and G. S. Blake.—The Elastic Properties of Steel 
at High Temperatures: Prof, B. Hopkinson and F. Rogers.—Modified 
Apparatus for tbe Measurement of Colour, and its Application to the 
Determination of the Colour Sensations: Sir William de W. Abney, 
K.C.B., F.R.S. —Further,Observations on the Germination of tbe Seed of 
the Castor Oil Plant (Aicinus communis): Prof. J. Reynolds Green, 
F.R.S., and H. Jackson.—On the Efferent Relationship of the Optic 
Thalamns and Deiter's Nuclens to the Spinal Cord. with Special 
Reference to the Cerebellar Influx Theory (Hiighlings Jackson) and the 
Genesis of Decerehrate Rigidity (Sherrington): Dr. F. H. Thiele-—On 
Reciprocal Innervation of Antagonistic Muscles. Eighth Note: Prof. 
C. S. Sherrington, F.R.S.—The Structure and Function of Nerve Fibres : 
Prof. J. S. Macdonald.—On the Occurrence of Anopheles (Myzomyia 
Listoni in Calcutta: Major A. Alcock, C.I.E., F.R.S., and Major J. R. 
Adie. 

Rava INSTITUTION, at 5.—Flame: Sir James Dewar, F.R.S. 

SocisTv oF ARTS, at 4 30.—Plague in India: Dr, C. Creighton. 

Faxapay Society, at 8.—An Application to Electrolytes of the Hydrate 
Theory of Solutions: T. M. Lowry. 


FRIDAY, May 19. 
Rovat InstTiTuTIOoN, at9.—The Native Races of the British East Africa 
Protectorate: Sir Charles Eliot, K.C.M G. 
EptpEMIOLOGICAL SOCIETY, at 8.30. 
SATURDAY, May 20. 


Rovat InsTiTuTion, at 3.—Tbe Evolution of the Kingsbip in Early 
Society : Dr. J. G, Frazer. 
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VIII —SOUND, LIGHT, AND HEAT, AND 
ELEMENTARY PHYSICS. 
Elementary Lessons in Heat, Light, and Sound. 
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With Key. 2s. 


Chemical Arithmetic. By S. LUI?’TON, M.A. With 1200 
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B.Sc., A.R.C.S. (Lond.), with Introduction by D. 
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Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 

Practical Organic Chemistry for Advanced Students. 
JULIUS B. COHEN, Ph.D. 3s. 67. 
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President: 
Dr. R. T. GLAZEBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 


Viee- Presidents: 
Sir Wm. ve Wivetesute Asney, K.C.B., D.C.L., F.R.S. 
Tue Ricut Hon, Tue Lorp Biytuswoop. 
Sir W. H. M. Curistie, K.C.B, MA., F.R.S., 
Astronomer Ropal. 
Tue Ricut Hon. Tue Earp or Crawroro, K.T., LL.D., F.R S. 
Mr. Tuos. R. Datitmever, F.R.A.S. 

Tue Hon. Atpan G. H. Gises, M.A., M.P., 

Master of the Worshipful Co. of Spectacle Makers. 
Str Howarp Gruss, F.R.S. 

Tue Ricut Hon. Tue Lorp Ketvin, O.M., G.C.V.O., F.R.S. 
Tue Ricut Hon. Tue Lorp Ravieicnu, O.M., D.C.L., F.R.S. 
Tue Richt Hox. Tue Eart or Rosse, K.P., D.C.L., F.R.S. 


HE OPTICAL CONVENTION will be held at the Nortu- 
AMPTON INSTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

The mornings will be devoted to papers and discussions on Optical 
subjects, These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large hal] of the Northampton Institute, 
during tbe Convention, open daily from 12 to 10 p.m. In connection 
with this, a catalogue is in preparation, which will be a useful work 
of reference in regard to instruments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Applications for membership should be addressed to the 
Hon Sec., Mr. F. J. Setsy, M.A., Elm Lodge, ‘I eddington, 
Middlesex, who will be glad to furnish furtber particulars if desired. 


ADMISSION to the Exhibition, daily, ONE SHILLING, 
after 7 p.m., Sixpence. 
Tickets admitting to the Exbibition at any time while it is open, 2/6. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


SATURDAY, May 20, at Three o'clock, James Grorce Frazer, Esq., 
D.C.L., LL.D., Litt.D. First of Two Lectures on ‘* The Evolution of 
the Kingsbip in Early Society.’ Half-a-Guinea the Course. 

TUESDAY, May 23, at Five o'clock, the Rev. Henry G. Woops, D.D., 
the Master of the Temple. First of Three Lectures on ‘‘ Velazquez.” 
Half a Guinea. 

THURSDAY, May 2s, at Five o'clock, Professor J. A. FLemixc, M.A., 
D.Sc., F.R.S. First of Three Lectures on ** Electromagnetic Waves.” 
Half-a-Guinea. 


Subscription to all Courses in the Season, Two Guineas. 


BATTERSEA POLYTECHNIC, 
BATTERSEA PARK ROAD, S.W. 


Principal—-SIDNEY H. WELLS, Wh.Sc., A.M.1.C.E., A M.I.M.E. 


A special SUMMER COURSE of Eigbt Lectures, followed by Labora- 
tory Work in GAS ANALYSIS, will he held by Mr. J. Witson, M.Sc. 
(read of Chemical Department), on Wednesday Evenings, commencing 

ay 17. 

Lecture, 7.15 to 8.15. Lab., 8.15 tog.45. Fee, 5s. 

For otber special courses for Int. and Final B.Sc., see prospectus. 


LINNEAN SOCIETY OF LONDON. 


Notice is hereby given tbat the Anniversary Meeting will he held at the 
Rooms of the Society, Burlington House, on Wednesday, May 24, 1905, at 
3 pan. 

B. DAYDON JACKSON, General Secretary. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CIIANCERY LANE, E.C. 
HISTORY OF CHEMISTRY. 


A Course of Nine Lectures will be given hy Di. J. E. Mackenzie on 
Saturdays, commencing May 27, at 12 noon. 
Fee for the Course, ss. 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers io— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 


| exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, $S.W., Day College Courses of thirty hours 
per week are conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Cbemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1904-1905, is £15. These Courses are recog- 
nised for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. Tbe Ceurses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen, A. Macklow 
Smith; ELECTRICAl ENGINEERING, A J. Makower; 
CHEMISTRY, J. B. Coleman, J. C Crocker, and F. H. Lowe; 
MATHEMATICs and PHVSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; 
GEOLOGY, A J. Maslen. In the evenings similar Courses will be 
conducted, but at £2 per Session. Also TECHNICAL DAY 
COURSES of three years‘ duration are arranged as a preparation for 
the Engineering, Electrical and Chemical and Metallurgical pro- 
fessions. The Laboratories and Workshop are open for RESEARCH 
under the direction of The Principal and the Heads of Departments. 


Further particulars may be obtained on application to The 
SECRETARY, who will send either the Day College Prospectus and 
Calendar or the Evening Class Prospectus for 34¢. The Prospectuses 
may be had at the Office for 14. each. 


COACHIN 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instyuction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
Mr. FREDERICK DAVIS, The Laboratories, 


(THEORY AND 
PRACTICE) 


| (Registered in Calumn B (Advanced Education), Teachers Registration 


Council, Board of Education, 8.W.), 
49 and 5] IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


THE AGENT-GENERAL for the CAPE 


OF GOOD HOPE has heen instructed to receive applications for 
the vacant post of PROFESSOR OF ZOOLOGY to the SOUTH 
AFRICAN COLLEGE, CAPE TOWN, up to June 1 next. 

Candidates szes¢ be under 35 years of age, and their applications should 
he supported hy cafzes of testimonials and a medical certificate. 

The salary offered is £500 per annum on appointment, £600 per annum 
after three years’ service, £700 per annum after ten years' service, 
togetber witha merit grant af £75 per annum after five years, increasing 
to £s00 after ten years. 

An allowance of £50 will be made to cover the cost of tbe journey to the 
Colony. 

The accepted Candidate is to assume duty in Cape Town during the first 
week in July, or so soon thereafter as possible. 


zoo Victoria Street, London, S.W., 
May 2, 19905. 


TO SCIENCE MASTERS, especially those 


taking ELECTRICITY as a special subject. Wanted by July 1 next 
for important College, well-qualified Master for Electricity. One who 
has had same experience in the organisation of the work of a local 
Technical Instruction Committee. Salary, £150 to £200 per annum. 
Candidates for the above and those seeking posts for the term com- 
mencing in September next should apply forthwith, giving details as 
to qualifications and enclosing copies of testimonials, to GrirFriTus, 
Smitu, Powens. & Smiru. School Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. 


Scientific Assistant and Mechanician re- 
quires responsible and progressive appointment (works or private). 
Mentioned in original research, Chem. and Physics. Highest refs. 
—Apply ‘‘ Assistant,” c/o Nature. 


May 18, 1905] 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALES.) 


Applications are invited for the post of ASSISTANT LECTURER IN 
THE DAY TRAINING DEPARTMENT now vacant. Special sub- 
jects: Elementary Science, Blackboard Drawing. Salary, £120. 

Applications and testimonials should be received not later than Monday, 
June 12, by the undersigned, from whom further particulars may be 


obtained. 
JOHN EDWARD LLOYD, M.A., 
May 5, 190s. Secretary and Registrar. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 
ENGINEERING DEPARTIMENT. 


The Council invites ene ueruens | for the post of DEMONSTRATOR in 
MECHANICAL ENGINEERING. Duties to begin on October 1, 1905. 
Stipend commencing at £150 per annum, Apply, with one set of testi- 
monials, oz or before June 8, 1905, 1o tbe undersigned, from whom full 


particulars may be obtained. 
F. H. PRUEN, Secretary. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 
DAY TRAINING DEPARTMENT. 


The Council invites applications for the post of MISTRESS of 
METHOD and LECTURER in EDUCATION. Stipend commencing 
at £150 per annum. Applications, with one set of testimonials, must be 
sent to the undersigned not fater than June 8, 1905, from whom full par- 


ticulars may be obtained. 
F. H. PRUEN, Secretary. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Governors invite applications for a LECTURESHIP in CIVIL 
ENGINEERING which it is proposed to establish. 

The salary attached to the post is £250 per annum, and the lecturer must 
be prepared to give his whole time to the College. 

Applications and testimonials must be sent not later than May 31 to the 
Secretary, 33 Bath Street, Glasgow. 


The “N” Fellowship, tenable at Cambridge 


and open to former science students of Newnham and Girton Colleges, 
will be vacaat in the autumn. The holder is required to conduct 
original research in science during her tenure of the fellowship, with 
preference to the chemical physiology of animals and plants. Appli- 
cations must be sent in by June 8 to the PrincipaL OF NEWNHAM 
Co.vece, from whom further particulars may be obtained. 


FOR DISPOSAL, an Exceptional Bargain, 
ROSS BINOCULAR MICROSCOPE with Mechanical Stage and 
Sub-stage, 3 Eyepieces; 4”, 1”, 2” and 4” Objectives, Condensing 
Lens ; Polariscope ; Camera Lucida and many accessories. Cost over 
450. Condition us new. For disposal owing to death of owner. 
Lowest price £20 to an immediate purchaser. No dealers.—For further 
particulars address ‘' F.C. S.,"'c/o Fletcber, Fletcher & Co., Holloway, 
London, N. 


Metallurgical Laboratory, well equipped for 
experimental work, to let at low rent. One minute from Station. 
Fifteen minutes to wee Apply Marswatc & Co., Campbell Works, 
Stoke Newington, N. (close to Station, G.E.R.). Tel. » 79 Dalston. 


18-inch Apps-Newton Coil for sale, in perfect 
condition. No trace of oxidation on the vulcanite. G. Bowron, 
57 Edgware Road, W. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam: 
bridge Type- writing Agency, ro Duke Street, Adelphi, W.C. 


ON SALE. 


Astronomical Teleseape, with 4 in, clear aperture, altaztmuth stand, 
1 day and 4 astronomical eyepieces, price only £17; otbers cheaper.— 
Microscopes, second-hand by Zeiss, with substage and Abbé condenser, 
2 eyepieces, 2 objectives and triple nosepiece, for £9. Another by 
PiLLiscHEer, with mechanical stage, ene -condenser and Iris-daphragm, 
3_eyepieces, 3 objectives, viz.: 1%, 3”, & 4” oil immersion, price only 
£6 10s. Another by Powett & jt with mechanical stage, 
substage-condenser, and seven objectives all '‘ P and L,” offered for £10. 
Binocular Micrascape by Swirr, cost £40, offered at £10. An- 
oer by Srewara, with mechanical stage, 2 ohjectives, double nosepiece, 


1 £6. Assay Balance by OerTLiInG, 6in. beam, double columns, 
Peetiive to yz, milligram, double rider, cest £25, offered at £6. Others 
in Stock. 20 ft. Hydrogen Cylinder (charged), price £1. Scientific 


Lantern Slides on every subject at 5d. each. Microscope Slides on 


approval at 4d. each. 


Rev. H. MILLS, Greenside, Kendal. 


NATURE 
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BROW NIN G’S 


PLATYSCOPIC LENS. 


WITH LARGER ANGLES, INCREASED FIELD, AND 
IMPROVED DEFINITION. 


Eneraved Real Size. 

AN ACHROMATIC COMBINATION. 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PorRTABILITY OF A POCKET LENs. 

“Tf you carry a small Platyscopic Pocket Lens (which every 
gaee— | observer of Nature ought todo).""—GrRant ALLEN, in Knowledge. 
‘1 have long carried one of these instruments and found it 
li valuable." ‘—Joun T. Carrincton, Editorof Scrence Gossip. 
The Platyscopic Lens is invaluable to botanists, mineralogists, 
or entomologists, as it focuses about three times as far from the 
object as the Coddington Lens, and has a field unequalled for 
flatness, allowing opaque objects to be examined easily. 
It is made in four degrees of power, magnifying respectively 
10, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


Mounted in Tortoiseshell, magnifying 10,15, 20, or 30 Ss. di, 

diameters, either power .. Os > iy 
ln Nickelised German Silver, cithes power ae vco eS 
Combinations of any two powers, in Tortotseshedl 27 6 
Ditto Ditto tn Nickelised German Silver 32 6 


ILLUSTRATED DESCRIPTION SENT FREE. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
78 STRAND, LONDON, W.C. 


£8 DO YOU WISH —®EWARE oF 
aos ah TO BE 


FEEBLE 
IMITATIONS 
UP TO DATE 

in Scientific Demonstrating ? 
If so, send for our full descriptive pampblet of 
the Kershaw. Patent Lantern 
(Stioud and Rendall’s and 
Kershaw Patent-), made of 
hest seasoned mahogany, 
French polisbed, lined with 
asbestos and Russian iron. 
Fitted with tw double 
achromatic objectives, go” 
@ silvered prism, complete 
“a, with B.T, or mixed jet, in 
wh travelling case, measuring 
23" x 167 xg”. 
ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 
STANDS, &e. 


A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO H.M’s GOVERNMENT. 


SOLE 
MAKER 


Rare Chemicals, 
Rare Metals, 
Rare Minerals 


For Laboratory, Scientific, and all other 
purposes. 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. 


CALCIUM METAL, 1/6 0z.; 20,- lb. 
Price List on Application, 


HARRINGTON BROS., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, 
LONDON, E.C. 
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Tue SANITAS ELECTRIGAL G0., Lto. 


Complete 

4-Cell Bath Installation 

By Dr. SCHNEE 
for application of 
Sinusoidal, Galvanic, 
Faradic, Galvano- 
Faradic, and all 
other currents. 


g- LARGE 


COILS FOR 
RESEARCH 
WORK 

a Speciality. 


eames 


Also MANUFACTURERS of 

X-RAY and HIGH-FREQUENCY APPARATUS of varions patterns. 

LIGHT BATHS of all kinds, Cabinet, Reclining, Portable Baths, with 
three-colonr arrangements, with Incandescent and Arc Lamps. &c., 
with Arc-Light Projector for simultaneous local treatment. (Combined 

atent.) 

NEW PATENT SHENTON-SANITAS X-RAY COMBINATION 
OPERATING TABLE. 

** TRIPLET ” and ‘*DERMO”™ LAMPS with Carbon and Iron Elec- 
trodes for ‘‘ Finsen” Treatment. 

VIBRATORY AND PNEUMATIC MASSAGE APPARATUS. 

APPARATUS FOR 3-PHASE SINUSOIDAL AND ALL OTHER 
CURRENTS. 

NEW PORTABLE CAUTERY TRANSFORMER, with Terminals for 

ight, &c., taking only 2 Ampéres from 200 Volts arniarnere Main. 

MULTINEBULIZER, ELECTRO- WSHENE AND SWEDISH EX- 

ERCISE APPARATUS, &c., 


33 & 7a, SOHO eae LONDON, WY. 


REYNOLDS & BRANSON, 


THE 
RYSTOS 
STAND 
DEVELOPING 
TANK. 


For Developing plates or 
cut films slowly in a very 
weak developer. 
Clean in use; gives excel- 
lent results witha minimum 
of trouble. 


MADE OF STOUT 
POLISHED COPPER. 


Tank to take 6 plates 15” 12”, and with Adapters to suit 
any smaller plate; complete, &1:10:0 


This arrangement is specially recommended to Radiographers and other 
Scientific Photographers. 
a 


Tank to hold 1 doz. } plates only . &6 each. 
Tank to hold { doz, 5” x 4” plates only Si, 
Tank ta hold 1 doz. } plates only 6- 30 


Postage on any of above three sives, 4d. extra. 


NEW PHOTOGRAPHIC PRICE LIST, 25th EDITION, ON 
APPLICATION. 


14 COMMERCIAL STREET, LEEDS. 
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ZEISS _FIELD- CLASSES } 


WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O 0.) 
8 £6 10 0.) FOR TOURISTS. 


SPECIAL TYPES FOR HUNTING, MARINE 
WORK, &c. 


tlustrated Catalogue, ‘‘Tn,” Post Free on Application. 


CARL ZEISS, 
JENA. 


Branches: 
LONDON: 29 Margaret St., Regent Street, W. 


Berlin, Frankfort o/M, Hamburg, Vienna, St. Petersburg. 


Mie 


THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 


FIFTY YEARS’ EXISTENCE OF THE FIRM 
OF 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 

survey of the apparatus used for instruction in 

Physics, as well as numerous practical instrue- 
tions and about 3000 illustrations. 


ARRAARARAAAAAASS 


NATURE says:-—'t The firm of Leybold Nachfolger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them. The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” (No. 1846, Vol. 71.) 


AND INSTITUTES ON APPLICATION. 


THURSDAY, MAY 18, 1905. 


THE BIRDS OF CENTRAL AMERICA. 


Biologia Centrali-Americana. Aves. By Osbert 
Salvin, M.A., F.R.S., and Frederick Ducane 
Godman, D.C.L., F.R.S. 4 vols. (London: 


1879-1904.) 
ONGRATULATIONS to the surviving author of 
these volumes must be mingled with deep con- 
dolenee that his lony-tried coadjutor and comrade 
should net have been spared to complete this portion 
of the great worl: in which they were jointly engaged, 
and to supply that summary of its contents which 
he, perhaps, alone could have written. But acutely 
as the loss of Mr. Salvin is to be lamented, if on no 
other account than this, no less real is the gratifi- 
eation with which the bringing to an end of a task 
that has lasted for a quarter of century is to be 
regarded, and the relicf to Mr. Godman’s mind at the 
aeeomplishment of another portion of his gigantic 
design must be enormous. It is getting on for twenty 
years since the volume treating of the mammals of 
Central America was reviewed in these pages by the 
late Sir William Flower (Nature, xxxiv., p. 615, 
October 28, 1886), and that portion also suffered by 
the untimely death of its author, Mr. Edward R. 
\Iston, so that instead of the comprehensive view of 
the mammalian fauna of the country which he had 
intended to appear in the introduction to the volume, 
we had merely a series of tables of distribution which 
he had prepared to found that view upon, and these 
tables Mr. Sclater, who prefixed a few prefatory 
sentences, left to speak for themselves. Speak for 
themselves they did, but they needed an interpreter, 
since they were drawn up for the most part on 
geographical lines—or, to be more accurate, from a 
politico-geographical base, the geographical element 
preponderating. 

The tables given in the first of the volumes treating 
of birds, and now before us (being almost identical in 
farm with those contained in the ‘‘ Introduction ’’! to 
the first volume on Lepidoptera), do not differ very 


greatly in charaeter, though herein the political 
divisions of the country are given in greater 


detail, so as to be more important than the geo- 
graphical. Now each of these methods unquestion- 
ably has its advantages—mostly of a practical kind. 
If we want to see or obtain examples of any particular 
kind of animal, it is convenient to know where it may 
be found. But it can hardly be doubted that, had 
Mer. Salvin lived, he, with his experience of the 
country and its ornithology, would scarcely have been 
content without trying if it were not possible to treat 
the distribution of the species, genera, and families 
as well fron a physical point of view. That he was 
fully aware of the importance of taking that aspect 

1 That “ Introduction” also contains a succinct description, excellent so far 
as it goes, by Mr. Godman, of the natural features of each political district 
of Central America, which is taken to include the whole of Mexico from 
the Rio Grande and the Rio Gila, but excluding Lower California, and 
thence to the Isthmus of Darien in the now independent State of Panama. 
The subject has been much more elaborately treated, though of course with 
especial reference to the flora of the country, by Mr. Hemsley in his admir- 


able ‘‘ Appendix” to the fourth volume of the “ Botany" of the whole 
work (pp. 138-170). 


NO. 1855, VOL. 72] 
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of the question is shown by the pithy remarks on the 
subject in an article published by Mr. Godman and 
himself in The Ibis for 1889 (p. 242)—several years, 
be it observed, after the appearance of Mr. Alston’s 
tables. The labour, no doubt, would have been 
immense, and only to be performed by one possessed 
of such knowledge, alike minute and wide, as Mr. 
Salvin had; but assuredly he was convinced that it 
ean never be too strongly impressed upon all students 
of topographical distribution that the key to the sub- 
ject lies in the phvysieal features of the country, 
especially of a tropical country of such varied character 
as Central America. Even an indication of the rough 
division into the three well known zones—the tierra 
caliente, the tierra templada, and the tierra fria would 
be better than nothing, though in a country extending 
over so many degrees of latitude and of such diverse 
heights, what ts the tierra templada of one district 
beeomes the tierra fria of another. 

At the same time, it must be admitted that more 
than this is required. Comparative altitudes and the 
extent of forest-growths may explain some things, but 
they will not account in all cases for the limits of the 
area to which a certain form, say Pharomacrus or 
Oreophasis, may be confined. But if boundaries are 
not to be accounted for by physica] characters, 
assuredly they can be still less rationally explained 
an political or geographical grounds. Considerations 
of this kind seem to point to the futility of attempting 
to lay down any boundaries at all, unless those that 
are physical can be traced, and of course the difficulty 
of tracing them is sometimes very great. To take a 
familiar instance here at home. Who can define on 
physical grounds, or correlate with them, the distri- 
bution of the nightingale in England and Wales? 
Hence it may be fairly urged that it would be far 
better for zoologists generally to leave off spealsing of 
areas, regions, subregions, provinces, and the like, and 
to regard the animal population of a country solely 
from the faunal point of view. 

Central America would seem especially to lead ta 
some such conelusion as this. It can hardly be 
doubted that the existing fauna of America North 
and South—is the result of at least three perfectly 
distinct faunas, which haye originated in, or been 
derived from, as many different tracts, and probably 
at as many different epochs. In Central America 
all three meet, though one is overwhelmingly out of 
proportion to the other two. This is practically 
identical with the fauna of by far the greater part 
of South America as distinguished from that of 
Patagonia, which seems to have had a very different 
origin and history, while the former is equally dis- 
tinct from that which prevails now over the greater 
part of North .\merica—this last being, as Prof. 
Huxley long ago intimated (Prac. Zool. Soc., 1868, 
p. 314}, much more closely allied to the Palwarctic 
fauna, if, indeed, he might have added, it be not 
substantially of Palearctic extraction. Then again, 
while comparatively few of the members of the fauna 
now dominant in Central and the greater part of 
South America have penetrated to the area at present 
occupied by the apparently much more ancient Pata- 
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gonian fauna in the extreme south, «a considerable 
portion have invaded North America possibly re- 
occupying the home whenee they had been driven 
during some glacial period, but certainly to an extent 
that sensibly affects the existing fauna. In the same 
way certain characteristic forms of the Patagonian 
fauna, diminishing in number as the distance from 
their modern focus increases, occur throughout the 
whole length of South America, generally clinging 
to the slopes of the ndes, and a few reach the 
highlands of Central America—Seytalopus, for in- 
stance, the sole example of that most characteristic 
Patagonian family, Pteroptochidae, which has made 
its way into Costa Rica. 

Further into detail it would be impossible here to 
go, for it would need the exhibition of long sts and 
tables showing the distribution of various groups or 
forms to make clear the truth of the statements just 
enunciated, to which, no doubt, some will demur; 
but it may be mentioned that their truth does not 
rest alone on the evidence afforded by birds, for a 
close examination of the other classes of vertebrates 
will be found to corroborate the same position, and it 
may be feft for time to show whether the opinions 
here expressed are not gencrally accepted as true. 
Briefly recapitulated, they are that the whole of 
America is now occupied by three faunas. The very 
ancient and, it may be added, morphologically low 
Patagonian in the south; that of a somewhat higher 
morphological rank which peoples the greater part 
of South America, all of Central America, and per- 
meates almost to the middle of North .\merica, until 
it is outnumbered by still higher forms derived from a 
Salaearctic stock; but to lay down any boundaries, 
even physical boundaries, for these distinct faunas is 
impossible, and though we may call the first and last 
“ Patagonian’ and ‘* Nearctic ** respectively, it is 
not easy to find a good title for the second, unless 
we were to apply to it Mr. Sclater’s original name, 
‘“‘ Neotropical,"’ restricting that in the southern direc- 
tion and extending it in the northern. It has been 
called ** Columbian ’’ by one writer, and if that epithet 
had vot been used before in a much more limited 
sense by another writer the name would not be 
inappropriate, for Colombia may be regarded as its 
modern focus, but doubtless it anciently extended 
much further to the northwards, and by it in remote 
times the Sandwich Islands were most likely colonised, 

If these remarks be deemed too critical, it must be 
understood that they are not intended to be generally 
opposed to the views of Mr. Godman. Writing of 
the butterflies in the ‘* Introduction ” before referred 
to, he stated expressly that the fauna of Central 
America ‘is mainly a northern extension of that of 
tropical South America,"’ with a considerable number 
of Nearctic forms ** coming down the central plateau 
a certain distance into Mexico, and some even into 
Guatemala.’ This is not only equally true of the 
birds, but the southern extension of their northern 
forms reaches even further. The real question is, what 
value is to be attached to these northern forms? A 
very slight examination will show that nearly all 
beloig to families that are essentially Neotropical. 
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lt has been pointed out before now that the so-calfed 
Nearctic ‘* Region has not more than one peculiar 
family of birds (Chameeida), and that a very doubtful 
one. Alf the other families of land-birds are either 
Neotropical or Paleearctic, so that in one sense it may 
be said that no distinct, or peculiar, Nearctic fauna 
exists, the bird-population of North America having 
(with that one doubtful exception) wholly Palasarctic 
or Neotropical affinities, and those often of the very 
closest nature. No stronger corroboration of the 
views of Prof. Huxtey, Prof. Heilprin, and others. 
who advocated the abolition of the Nearetic 
** Region" can be adduced than is furnished by Mr. 
Godman’s tables, and when we speak of a Nearctic 
fauna, such as exists now, we mean a mixed multi- 
tude of cither Neotropical or Palaearctic extraction, or 
having a commen origin with one or the other of 
those taunas. 

But it will not do here to follow further this in- 
teresting theme, important as it is in the light that it 
sheds on the history of the modern inhabitants of the 
earth. Something must be said before we leave these 
volumes of the way in which they are presented to the 
public. Considering that upwards of 1400 species of 
birds had to be included, the amount of space avail- 
able for the treatment of each must necessarily be 


have 


small. But here a most rigid and commendable 
economy has been practised. No space is need{essly 
taken up by considerations of taxonomy, nomen- 


clature, or such like ancillary subjects on which so. 
many faunal writers deem it expedient to dilate, 
though the first is only wanted in a general treatise 
and the sceond is regarded by the wise as a snare to. 
be avoided by all who have no time to waste over 
frivolities. By many of the younger zoologists of the 
present day the principle of nomenclature followed by 
the authors will be set down as old-fashioned, but 
considering the weight of the authorities cited, and 
their number, the application of the principle is abun- 
dantly justified, though exception to some of the 
results may here and there be reasonably taken, and 
sufficient synonymy is given as to preclude any pos- 
sible confusion. In like manner there is no attempt 
to invent a classification, for which, in the 
present state of flux, all should be thantful. That 
which has been in use by taxonomers for some thirty 
years in respect to American, or at least South 
American, birds is adopted. Be its faults what they 
may, it is well understood by the great majority of 
those who have been most interested in the subject 
during that period. The localities whence each 
species has been recorded are duly noted in the 
account of it, and thus the details of its range may 
in most cases be very fairly traced, while reference is 
systematically made to the authority responsible for 
the statement, and this, needless to say, is a very 
important matter. Furthermore, the distinguishing 
characters of both gencra and species are presented 
with the skill that comes only from intimate know- 
ledge of the respective forms and careful comparison 
of them with their allies, a feature that is often absent 
in modern ornithological works, and in one of this 
magnitude is especially to be commended. The species 
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figured, one hundred and fifty in number, seem to 
have been well seleeted, and the plates in which 
they are represented by Mr. IKkeulemans are in the 
stvle which has won him so much reputation as 
an ornithological artist. But all these merits pale 
before the admiration which the bold conception and 
patient execution of this grand undertaking excites. 
There is no English work on natural history com- 
parable in these respeets with the ‘‘ Biologia Centrali- 
Americana,”’ and the only foreign one which it calls 
to remembrance is the marvellous ** Madagascar ’’ of 
the late M. Grandidier. The debt due by naturalists 
of all branehes and of all countries to the enterprise, 
the zeal, and the perseverance of both Messrs. Salvin 
and Godman, and to the munificence of the latter, for 
without that all the rest would have availed little or 


nothing, is one that ean never be repaid. he INE 
BCT AWUR(CIEE MNOS. 
Die Grundlagen der Bewegungslehre von einem 


modernen Standpunkte aus. By Dr. G. Jaumann. 
Pp. vit+422. (Leipzig: J. A. Barth, 1905.) 
‘HIS work is intended as a systematic general in- 
troduction to mechanics; as in the recent 
English exposition of Webster, the whole ficld of 
solid and deformable bodies is considered, so that the 
book has a wide range—a feature which must neces- 
sarily be purchased to some extent at the expense 


at depth. 

Dr. Jaumann, following a method which now | 
enjoys some popularity on the Continent, treats 
the subject by vectorial methods throughout. The 


first chapter introduees the ideas of velocity and 
acceleration, and with them the ideas of the veetor 
and the sealar and vector products of two vectors. 
This is very natural and well written; it is, however, 
followed by the introduetion of dyads, which was 
scarcely to be expected at this early stage of the work ; 
and when the author, as is the habit of those writers 
who apply veetors, takes the liberty of making some 
additions to the vector calculus itself, and plunges 
us forthwith into an able but somewhat difficult dis- 
cussion of ‘ rotary ’’ dyads, we are thrown into doubt 
as to the class of readers for whom the book 
designed. 

After this we come back to the ideas of partial and 
absolute acceleration, illustrated by astronomical con- 
siderations, and to the conception of gravitation, with 
an aceount of Kepler’s iaws. This closes the first 
section of the book, which, though interesting, leaves 
an unsatisfied and helpless feeling behind it, far the 
student (if the boolk is written for students) has not 
learnt how to find for himself the path of a point in a 
given field of acceleration, which is surely the main 
problem of this part of the subject. Thus, although 
Foucault’s pendulum is described, the theory of it— 
whieh would make no greater demand on the mathe- 
matieal capacity of the reader than the rotary dyads 
require—is not worked out. 

The author now introduces the idea of mass, which 
is defined (as in most good modern works) by means 
of what used to be called the principle of action and 


NO. 1855, VOL. 72] 


is 


reaction; in other words, the ratio of the masses of 
two partieles is defined as the ratio of the aceelerations 
which they induce in each other when moving under 
each other's influence, and the idea of ‘‘ force’ is 
altogether abandoned. These ideas are again supple- 
mented by astronomical illustrations, even the tides 
being worked into the scheme; and after this we have 
more vector caleulus, with Stokes's theorem in the 
vector notation. 

Dr. Jaumann next discusses rigid badies, rigidity 
itself being defined by a vector equation! He discusses 
the constants of imertia, and solves some very 
elementary problems, and then passes on to a sketeh 
of acoustics. 

The last principal division of the book deals with 
deformable media—elastic solids, liquids, and gases. 
The treatment here is good so far as it goes, but too 
slight to be very satisfying. 

Considering the work as a text-book, it must be 
said that the difficulty of the vectorial methods so 
freely used is hopelessly out of proportion to the 
results achieved. The student who has mastered the 
whole machinery of the treatise will still be unable to 
salve for himself any but the most rudimentary of the 
actual problems of dynamics. The author seems to 
overlook the eardinal fact that the solution of every 
moving material system depends ultimately on the 
integration of the associated differential equation, or 
some equivalent process, and that this is the really 
difficult part of the subject, the rest being child’s play 
in comparison. A baok which devotes scores of pages 
to symbols and formule, and yet never brings the 
reader into elose grip with this essential kernel of the 
subject, is open to the charge of beating about the 
bush. 


GREATER JUSTRIA. 
Geologic der Umgebung von Sarajevo. 
Wittl Part iv. of the Jahrbuch der k.k. geolo- 


gischen Reichsaustalt for 1903. (Vienna: R. 
Lechner, 1904.) 


By Ernst 


HIS general essay, with its plates of fossils and 
numerous geological seetions in the text, corre- 


| sponds to one of the memoirs on special districts issued 


by our own Geologieal Survey. It includes, moreover, 
a folded geological map on the scale of 1: 75,000, 
and is thus a complete guide for future scientific 
visitors. The map itself reminds us of the charm of 
the Bosnian eapital, set in its semicircle of craggy 
hills, where the gorge of the Miljatka broadens out 
towards the alluvial basin of IlidZe. We trace the 
mountain-road from the Ivan Pass coming out 
suddenly on this cultivated plain, and see again the 
minarets of Sarajevo shining like white masts under 
the background of Triassic precipices. 

The author’s introduction shows how the geo- 
logieal survey by Austrian observers followed hard 
upon the capture of the city, which had risen fanatic- 
ally to arms. The famous ammonite-locality of Han 
Bulog, on the way to Mokro, was thus discovered 
as early as 1880; and the important part played by 
Triassic rocks east of Sarajevo was made known by 
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Bittner and Kellner, and in 1892 by the author, who 
was sent by von Hauer to collect for the museum 
in Vienna. The whole Alpine Trias seems well 
represented near‘the city, some of the massive lime- 
rich in Diplopora, being spoken of as 
“Rifflkalke.”? The red limestone with Ptyehites, 
the rock best known in our collections, is on an 
Upper Muschelkallx horizon. While — the Eocene 
period is probably represented by a Flvsch-facies, the 
Oligocene and Miocene lagoons and freshwater 
lakes show that the mountain-land of Bosnia was 
rising above the sea in Middle Cainozoic times. 

The author’s detailed descriptions of the region, 
district by district, are illustrated by sections drawn 
on a correct vertical and horizontal scale, and by 
occasional sketches and photographic views. As a 
type of the sketches, we may mention the effective 
Fig. 16 (p. 611), showing the rounded forms of the 
Flysch deposits banked and sometimes faulted against 
the scarped Triassic masses to the east. Another 
section (p. 639) shows well how the Flysch strata, 
extending north towards Doboj and the great 
Hungarian plain, have been tilied and overfolded 
during the orogenic movements of the Dinaric Alps, 
which continued, as we now know, far into Pliocene 
limes. The steep forms of the lowland landscape, 
cut into by frequent streams, are readily appreciated 
from the section. 

The paleontological portion of the memoir records 
fossils from the ‘ Kulmschiefer,”” including, curiously 
enough, Modiola lata, described by Wheelton Hind 
as recently as 1896. The author supports (p. 671) 
f&. Haug and J. P. Smith in restoring Goniatites as 
a restricted generic term, so that we again have 
Goniatites crentstria and fruncatus, as well as 
sphaericus and striatus. Osmanoceras and Tetra- 
gonites are described as new genera of goniatites. 
The Bellerophon-beds of the Upper Permian yield, 
amid a fairly rich fauna, Promyalina, a new member 
of the Aviculidee. These forms, and a number of 
new species, are suitably figured, either in the text 
or in the plates. It is pleasant to recall the book- 
shops in Sarajevo on the way to the bazaar and the 
river-side, where this last product of Austrian investi- 
gation will appear for sale under the shadow of the 
Sultan’s mosque. Ge a I G. 
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Economic Essays by Charles Franklin Dunbar. 
Edited by O. M. W. Sprague, with an introduc- 
tion by F. W. Taussig. Pp. xviit372. (New 
York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1904.) Price tas. 6d. net. 

* O American economist has been held in higher 

4 repute for judiciousness, breadth of view, and 

‘soundness’? than Charles Franklin Dunbar, pro- 

fessor of political economy at Harvard from 1871 until 

his death in 1900, sometime Dean of the college 

(between 1876 and 1982), and later Dean of the 

faculty of arts and sciences. But his output was 

never extensive, perhaps because the university teach- 
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ing of political economy was not his first choice, or at 
any rate not his first calling. It was not until Prof. 
Dunbar had attained the ripe age of forty-one that 
he was appointed to his professorship at Harvard. 
Previously he had engaged in newspaper work, and 
had edited between 1859 and 1869 the Boston Daily 
Advertiser. To the work of the editorship of this 
paper Prof. Dunbar returned for a brief space to fill 
a breach at a time of crisis in 1884. 

Having taken to the profession of teaching after 
engaging in practical affairs and feeling the excite- 
ments of politics, it is somewhat remarkable that 
Pref. Dunbar’s interests after his appointment at 
Harvard should have been ‘‘ academic’? to so ex- 
clusive an extent. He studiously avoided making con- 
tributions to magazines upon the economic aspects of 
current events, and appears to have held that it was 
the main duty of the economist to trace the leading 
trends of social forces rather than to spend his 
energies in directing minor circumstances. Prof. 
Dunbar's best known work was done upon the sub- 
ject of banking, and we are told by Prof. Taussig in 
his introduction to this collection of his late 
colleague’s economic essays that he had meditated a 
comprehensive treatise relating to America upon the 
wider subject of which banking is a part, namely, 
financial history. Prof. Dunbar’s little ‘* History of 
Banking ” is read to-day by all students of economics 
of this country and the United States at least. 

The collection of essays before us contains a good 
deal of material that was not easily accessible 
previously, and some matter that is now published 
for the first time, upon the range of subjects which 
Dunbar made peculiarly his own. Eight out of the 
twenty essays included deal specifically with banking, 
and some of them are valuable contributions to our 
knowledge of the history of banking—for instance, the 
two dealing with early banking schemes in England 
and the Bank of Venice. Eight more essays are con- 
cerned more particularly with finance, for example. 
analyses of certain crises, the examination of the 
direct tax of 1861, and the discussion of the pre- 
cedents followed by Alexander Hamilton. The re- 
maining four essays arose out of the author’s other 
chief interest, namely, the literature of classical 
economics; they are entitled ‘*‘ Economic Science in 
America, 1776-1876,’’ ‘The Reaction in Political 
Economy ”’ (written in 1886), ‘‘ The Academic Study 
of Political Economy,” and ‘ Ricardo’s Use of 
Facts.’’ Certain of these essays were executed so 
fone ago as almost to have become themselves a part 
of the old literature of classical economics; but, taken 
as a whole, they will prove enlightening even to 
economists who have benefited from the analysis 
effected and researches carried out since Prof. Dun- 
bar’s discussions appeared, for without exception the 
essays collected in this volume are thorough, scholarly, 
well pondered, and finely proportioned. Prof. 
Sprague’s work of editorship appears to have been 
done admirably. .\ll students of economics will be 
grateful to him for having made a collection of Prof. 
Dunbar’s scattered writings and brought to the press 
the work which he left behind in manuscript. 
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OUR BOOK SHELF. 

Bettrage sur Physik der freieu Atmosphire. Edited, 
with the cooperation of a number of distinguished 
meteorologists, by R. Assmann (Berlin) and H. 
Hergesell (Sirassburg). Vol. i. Part i. (Strass- 
burg: Trtibner, 1904.) 

On receiving the first number of a new periodical, the 

question of the need and room for such a publication 

first rises to one’s thoughts. It must be admitted 
that it is not easy to see the necessity for a magazine 
so highly specialised as the one before us. That the 
investigation of the upper atmosphere is a separate 
branch of study in itself is very questionable; and 
there are already the Meteorologische Zeitschrift, the 

Veréffenthchuugen der internationalen NKomanission 

fiiy wissenschaftliche Lufischiffahrt, and the Itlus- 

trierte Aéronantische Mlittetluugen, all suitable for 
the discussion of such investigations. 

The subject-matter of this first number of the 
Beitrage is exceedingly interesting, and of no little 
importance. Jt contains three articles, each by a high 
authority on the subject dealt with. 

The first, by Prof. Hergesell, is devoted to proving 
that kites can be raised to great heights quite in- 
dependently of the weather conditions where a large 
expanse of water and a high-speed motor-boat are 
at the disposal of the observer, this being the same 
result as that arrived at by Rotch and by Dines. The 
more immediate object of the present article is to 


urge the possibility and necessity of founding an. 


observatery on Lake Constance specially devoted to 
the investigation of the upper atmosphere. 

In the second article Prof. Assmann describes ‘a 
year’s simultaneous kite ascents in Berlin and Ham- 
burg,’’ with special reference to the existence of a 
warm current of air flowing almost constantly 
between 500 metres and 1000 metres above the sur- 
face. That such a current should exist is very in- 
teresting, and further observations as to its extent, 
strength, and permanency are very much to be 
desired. 


The remaining article treats of the methods em-— 


ployed by Dr. A. de Quervain in determining the 
paths traversed by balloons sent up with registering 
Instruments only. The methods described can only 
be employed so long as the balloon remains within 
the range of vision of a telescope; they are really 
trigonometrical. The first is the simple method of two 
theodolites at the ends of a base line, and the second 
similar, with the exception that only one theodolite 
is used, the heights of the balloon at the moments of 
observing with the theodolite being obtained tater 
from the curve drawn by the barograph carried with 
the balloon. 

Articles for future numbers, which are to be pub- 
lished as may be found convenient, are promised by 
Prof. Sprung, Prof. Wiechert, Dr. J. Maurer, and 
Dr, A. de Quervain. (Gh, (in Sy 


The Inventor’s Guide to Patent Law and the New 


Practice. By James Roberts, M.A., LL.B. Pp. 
vilit+109. (London: John Murray, 1905.) Price 
as. 6d. net. 


Tuts is a well written handbook on British patent 
law and practice in which the inventor will find in- 
formation of use to him. ‘he new practice referred 
to in the title is the search by officials of the Patent 
Office for anticipations within the fifty years prior to 
an application, and the possible enforced statement 
as to these which the patentee may have imposed 
upon his own specification. 

While the information derived from a search by 
officials of the Patent Office may be of the greatest 
use to a patentee, there is considerable doubt as to 
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the advantage either to the patentee or to the com- 
munity of allowing what may in reality be a specifi- 
cation of a valuable invention to be marred by an 
official statement as to certain prior specifications. 
There is a fear that an official with insufficient ex- 
perience of practice either in works or in the Chancery 
Court may attach too great importance to what are 
known as paper anticipations, and by insisting on re- 
ferring to them prevent a patent which otherwise 
might have been the basis of a successful manufactur- 
ing process, and be good enough to stand attack in 
the courts, from being even looked at by any manu- 
facturer. However this may be, it is impossible to 
casi any doubt upon the Patent Office without paying 
a tribute to the great courtesy with which the hum- 
blest stranger who goes there is met, and the help 
that he is sure to receive short of professional advice. 
The library, too, and its arrangement is an admirable 
feature. 

References to large standard works on patent law 
are very numerous, and will be of great service to the 
reader who desires more detailed information on 
difficult points than can possibly be given in a 
moderate compass. 


.L Manual of Mining. By M. C. thlseng and E. B. 
Wilson. Fourth edition. Pp. xvi+723. (New 
York: John Wiley and Sons; London: Chapman 
and Hall, Ltd., 1905.) Price 21s. net. 

Basep on the course of lectures delivered at the 

School of Mines of Colorado, Prof. Ihlseng’s book, 

which is regarded in America as the best text-book 

on the subject, has been enlarged under the joint 
authorship of Mr. Wilson to include coal mining, 
which received scant attention in previous editions. 

Ixcepting that ore dressing and coal washing are 

not touched upon, it now covers much the same 

ground as Sir C. Le Neve Foster’s ‘‘ Elements of 

Mining and Quarrying.’’ The arrangement is, how- 

ever, altogether different. The bool is divided into 

two parts, mining enginecring and practical mining. 

The former deals with prospecting, preparatory work, 


methods of mining, power generation, hoisting 
machinery, electric generation and water power, 


hoisting machinery and underground conveyances, 
underground haulage systems, wire rope transmiis- 
sion, the compression of air, pumping, mine gases, 


ventilation, distribution of air, the illumination of 
mines, and accidents in mines. 
The second part deals with shafts, sinking in 


running ground, timbering, driving drifts, tunnels 
and gangways, drilling and boring machines for ex- 
plorations, miners’ tools, channelers, drills and coal- 
cutters, and blasting. It is difficult to see the object 
of this division into mining engineering and practical 
mining. In this country it is not usual to draw a 
sharp distinction between theory and practice in 
engineering work. Moreover, the order of the chap- 
ters in each section does not appear to be so logical 
as that followed in English and Continental text- 
books. Thus on p. 30 the steam shovel is described, 
but it is not until p. 621 that we come to a description 
of the ordinary pick and shovel. On p. 47 the blasting 
of coal is dealt with, but it is not until p. 685 that 
the operation is described and the theory of blasting 
explained. The book contains much useful informua- 
tion, but the lack of method in the arrangement 
cannot fail to militate against its use as a text-book. 
The illustrations, many of which are excellent, are 
largely borrowed from makers’ catalogues, and are 
not nearly so useful for educational purposes as rough 
sketches specially drawn would be. 

The frequent misprints in figures in the index and 
in the references should have been carefully guarded’ 
| against in a book intended for students. Several 
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names also are incorrectly printed, and the references 
given at the end of the chapter on mine illumination 
mostly refer to ventilation. On p. 681 the student 
is taught to load a hole “with nitroglycerine by 
pouring from a tin cup upon the fuse with its cap 
and covering the mass with water.’”? Evidently the 
Coal Mines Regulation Act has no analogue in a 
country where, as the authors point out, “ each new 
camp, untrammelled by tradition to keep it in the rut 
of prejudice, displays its genius for organisation and 
absorbs the latest devices, tried and true.”’ 


The Praclical Pholographer. (Library _Scries.) 
Edited by Rev. F. C. Lambert. No. 16, Pictorial 
Composition. Pp. xx+64. No. 17, Animal Photo- 
graphy. Pp. xxiv+64. (London: Hodder and 


Stoughton, 1905.) Price 1s. net. 

Ix the first of these books the editor gives an intcrest- 
ing account of the pictorial work of Bernard Alfieri, 
illustrating it with six excellent reproductions of this 
well-known worker’s studies. Among the other 
sections of the book, which are written by various 
authors, those on the principles of composition, by 
Arthur Burchett, and some notes on composition in 
landscape, by Horace Mummery, will be found of creat 
practical value. In these the pen and ink sketches 
showing the several methods of producing balance 
in pictures call for special attention. Other articles, 
such as that on the arrangement of the foreground, 
are well worth perusing. Numerous well reprodvced 
illustrations, serving as examples of good and bad 
composition, accompany the text. The second of the 
above books appeals to another class of photographcrs, 
for, with the exception of the editor's article on ihe 
pictorial work of Viscount Maitland, it is devoted to 
the photography of animals. Like the former bock, 
numerous authors have contributed to the text, and 
a very wide range of points of view is included. It is 
written on the same practical lines, and is accompanicd 
by fifty-five well selected illustrations. Both volumes 
will add to the value of this useful library series. 


Determination des Especes minérales. By L. M. 
Granderye. Pp. 183. (Paris: Gauthier-Villars, 
n.d.) Price 2.50 francs. 

Ix this little book, which is a publication of the 

“Encyclopédie scientifique des Aide-Mémoire,”” the 

author has apparently attempted to devise a royal 

road for the determination of a mineral species. [or 
this purpose he has compiled a number of lists of 
the more common minerals arranged according to 
physical characters, viz. crystal-system, colour, struc- 
ture, density, &c., and has supplemented these with 
some instructions on blowpipe analysis and chemical 
examination in the dry way. Such lists are certainly 
of great value for determination purposes, but, as 
regards the more comnion minerals, at any rate, it 
would be a mistake to encourage the student to rely 
upon any methodical scheme of determination to the 
neglect of an acquisition of a thorough knowledge of 
the characters of the individual species. For many 
minerals, especially with imperfectly crystallised speci- 
mens, we fear these tables would prove an uncertain 
guide in the absence of any observations of the 
optical characters or of chemical examination in the 
wet way. In Brush and Penfield’s standard work on 
determinative mineralogy it is true that no account 

is taken of the optical characters, but sufficient im- 

portance is given to chemical tests in the wet way. 

The tables are not altogether free from errors 

and misprints; thus a saline taste is attributed to 

sodalite, rhodonite is described as a carbonate, and 
the density of wolframite is given as 5-5 on one page 
and 7-5 on another. The book concludes with a list 
of 600 minerals with their principal characters, viz. 
density, hardness, &e. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


The Dynamical Theory of Gases and of Radiation. 


I am glad to have elicited the very clear statement of 
his view which Mr. Jeans gives in Nature of April 27. 
In general outline it corresponds pretty closcly with that 
expressed by O. Reynolds in a British Association dis- 
cussion at Aberdeen (NaTuRE, vol. xxxil. p. 534, 1885). 
The various modes of molecular motion are divided into 
two sharply separated groups. Within one group  in- 
cluding the translatory modes, equipartition of energy is 
supposed to establish itself within a smalt fraction af a 
secand; but between the modes of this group and those 
of vibration included in the other group, equipartition may 
require, Mr. Jeans thinks, millions of years. Even if 
minutes were substituted for years, we must admit, I 
think, that the law of equipartition is reconciled .with all 
that is absolutely proved by our experiments upon specific 
heat, which are, indeed, somewhat rough in all cases, 
and especially imperfect in so far as they relate to what 
may happen over long intervals of time. 

As I have already suggested, it is when we extend the 
application of the law of equipartition to the modes of 
ethereal vibration that the difficulties thicken, and this 
extension we are bound to make. The first question is as 
to the consequences of the law, considered to be applicable, 
after which, if necessary, we may inquire whether any 
of these consequences can be evaded by supposing the 
equipartition to require a long time for its complete 
establishment. As regards the first question, two things 
are at once evident. The energy in any particular mode 
must be proportional to @, the absolute temperature. And 
the number of modes corresponding to any finite space 
occupied by the radiation, is infinite. Although this is 
enough to show that the law of equipartition cannot apply 
in its integrity, it will be of interest to fallow out its 
consequences a little further. Some of them were dis- 
cussed in a former paper,’ the argument of which will 
now be repeated with an extension designed to determine 
the coefficient as well as the Jaw of radiation. 

As an introduction, we consider the motion of a 
stretched string of length I, vibrating transversely in one 
plane. If a be the velocity of propagation, & the number 
of subdivisions in any mode of vibration, the frequency f is 
given by 

PEO 6 » & p 6 (1) 
A\ passage from any mode to the next in order involves 
a change of unity in the value of €, or of 2if/a. Hence 
if e denote the kinetic energy of a single mode, the law 
of equipartition requires that the kinetic energy correspond- 
ing to the interval df shall be 


HOR nn oo om tS (2) 
In terms af A the wave-length, (2) becomes 
BONEN Gs a8 {3) 


This is for the whole length of the string. The longi- 
tudinal density of the kinetic energy is accordingly 

AISI & i 5 om mS (4) 

In each mode the potential energy is (on the average) 
equal to the kinetic, so that if we wish to reckon the 
whole energy, (4) must be doubled. Another doubling 
ensues when we abandon the restriction to one plane of 
vibration: and finally for the total energy corresponding 
to the interval from A to A+dA we have 

Bie BUR Ge 5. eb cd (5) 

When we proceed to three dimensions, and consider the 
vibrations within a cube of side 1, subdivisions may occur 
in three directions. In place of (1) : 

Hee DG PGR 3 oy go (6) 
where &, 4, ¢ may assume any integral values. The next 
step is to ascertain what is the number of mades which 
corresponds to an assigned variation of f. 

If the integral values of t, , ¢ be regarded as the 
I Remarks upon the Law of Complete Radiation,” P2i/. .Vag., xlix. 
Pp. 539 June, 1900. 
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coordinates of a point, the whole system of points con- 
stitutes a cubic array of volume-density unity. If R be 
the distance of any point from the origin, 
R=P+r+C; 
and the number of points between R and R+dR, equal 
to the included volume, is 
4a@RdR. 
Hence the number of modes corresponding to df is 
ga(2l/a)fidf, 
or in terms of A 
JGENE INT EN fA (7) 
lf e be the kinetic energy in each made, then the kinetic 
energy corresponding to dA and to unit of volume is 
BETORTS, 2 0 5 Ge (8) 
Since, as in the case of the string, we are dealing with 
transverse vibrations, and since the whale energy is the 
double of the kinetic energy, we have finally 
128.m.e.A~ ‘da ae (9) 
as the total energy of radiation per unit of volume corre- 
sponding to the interval from A to A+dA, and in (9) e is 
proportional to the absolute temperature @. 

Apart from the numerical coefficient, this is the formula 
which ] gave in the paper referred ta as probably repre- 
senting the truth when A is large, in place of the quite 
different form then generally accepted. ‘The suggestion was 
soon confirmed by Rubens and Kurlbaum, and a little later 
Planck (Drude Inn., vol. iv. p. 553, 1901) put lorward his 
theoretical formula, which seems to agree very well with 
the experimental facts. This contains two constants, h 
and k, besides c, the velocity of light. In terms of A it is 
8achk adh 


Eda=—_ 10 
i AF ch/hnO A) 

reducing when A is great to 
EdA=8akoa 4da (11) 


im agreement with (9). Eda here denotes the volume- 
density of the energy of radiation corresponding to dA. 

A very remarkable feature in Planck’s work is the con- 
nection which he finds between radiation and molecular 
constants. If N be the number of gaseous molecules in 
a cubic centimetre at 0° C. and under a pressure of one 
atmosphere, 

pu 1013 X rae 
273N 

Though I failed to notice it in the earlier paper, it is 


(12) 


evident that (9) leads to a similar connection. For e, 
representing the kinetic energy of a single mode at 
temperature 6, may he identified with one-third of the 


average kinctic energy of a gaseous molecule at that 
temperature. In the virial equation, if N be the total 
number of molecules, 

die SY SSN 
so that 

c= pu'2N : (ae) 
If we apply this to one cubic centimetre of a gas under 
standard conditions, N has the meaning abave specified, 
v=, und p=r013x10° C.t7.5. Accordingly, at 0° C. 


€=1-013 X10" 2N, 
and at @° 
1-013 X 10"x# 
pe, (14) 
2X 273N 
Introducing this into (9), we get as the number of ergs 
per cubic centimetre of radiation 
64.7.1-013.10°. A.A 


c= 


eR ae ae ae (5) 
BNA 
@ being measured in centigrade degrees. This result is 
eight times as large as that found hy Planck. If we re- 


tain the estimate of radiation used in his calculations, we 
should deduce a value of N eight times as great as his, 
and probably greater than can be accepted. 

A critical comparison of the two processes would be of 
interest, but not having succeeded in following Planck’s 
reasoning I am unable to undertake it. .\s applying to 
all wave-lengths, his formula would have the greater value 
if satisfactorily estahlished. On the other hand, the 
reasoning which leads to (15) is very simple, and this 
formula appears to me to be a necessary consequence of 
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the law of equipartition as laid down by Boltzmann and 
Maxwell. My difficulty is to understand how another 
pracess, also based upon Boltzmann’s ideas, can lead to a 
different result. 

According ta (15), if it were applicable to all wave- 
lengths, the total energy of radiation at a given tempera- 
ture would be infinite, and this is an inevitable consequence 
ef applying the law of equipartition to a uniform structure- 
less medium. If we were dealing with elastic solid balls 
cclliding with one another and with the walls of a contain- 
ing vessel of similar constitution, energy, initially wholly 
translational, would be slowly converted into vibrational 
forms of continually higher and higher degrees nf sub- 
division. If the solid were structureless, this process would 
have no limit; but on an atomic theory a limit might be 
reached when the subdivisions no longer included more 
than a single molecule. The encrgy, originally mechanical, 
{| would then have become entirely thermal. 

Can we escape from the difficulties, into which we have 
been led, by appealing to the slowness with which equi- 
partition may establish itself? According to this view, the 
energy of radiation within an enclosure at given tempera- 
ture would, indeed, increase without limit, but the rate of 
in¢rease after a short time would be very slow. If a 
small aperture is suddenly made, the escaping radiation 
depends at first upon how long the enclosure has been 
complete. In this case we lose the advantage formerly 
available of dividing the modes into two sharply separated 
groups. llere, on the contrary, we have always to con- 
sider vibrations of such wave-lengths as to bear an inter- 
mediate character. The kind of radiation escaping from a 
| small perforation must depend upon the size of the per- 

faration. 

Again, does the postulated slowness of transformation 

really obtain? Red light falling upon the blackened face 
| of a thermopile is absorbed, and the instrument rapidly 
indicates a rise of temperature. Vibrational energy is 
readily converted into translational energy. Why, then, does 
the thermopile not itself shine in the dark? 

It seems to me that we must admit the failure of the 
law of equipartition in these extreme cases. If this is so, 
it is obviously of great importance to ascertain the reason. 
I have on a former oceasion (Phil. Mag., val. xlix. p. 118, 
1900) expressed my dissatisfaction with the way in which 
great potential energy is dealt with in the general theory 
leading to the law of equipartition. RavLeicu. 

May 6. 


The Cleavage of Slates. 

Ix his critique of Dr. Becker's theory of slaty cleavage 
in Nature of May 4, *' A. H.” says that it is substantially 
the same as mine, and rightly objects that, “‘if the 
cleavage plane were a plane of shearing it would corre- 
' spond with a circular section of the ellipsoid ’’ of distor- 

tion. It is true that | made that suggestian in the bedy 
of my first paper on cleavage in the Geological Magasine, 
i884, but in a postscript to that paper I stated that a 
conversation with Mr. Ilarker had led me ta the con- 
clusion that the cleavage surfaces are determined by the 
position of the principal axes of the ellipsoids of distortion 
produced by a shearing movement, and to this view | have 
ever since adhered. 

“\. H.” says that “there are many slates in which the 
strain ellipsoid is actually presented in deformed spherical 
concretions or colour-spots.’’ Is this certain? Is it not 
probable that these diseolorations took place after the rock 
became a slate? In that case the chemical influence 
emanating from the foreign particle, usually obvious in the 
centre of the spot, found the greatest conductivity in the 
direction of the longest axis of the ellipsoid, the next 
greatest along the mean axis, and very little along the 
least. It is from this property of little conductivity across 
the cleavage that slates are eminently suited for roofing. I 
have a piece of a school slate with two sharply defined oval 
patches, of cach of which the two diameters are 25 mm. 
and 16mm. The thickness of the slate is less than 4 mm., 
and vet the discoloration does not pass through to the 
other side. If these spots are sections of ellipsoids formed 
out of spheres by compression, the resulting condensation 
must have been incredibly enormous. The spots in Borrow- 

| dale slates are of a different character from spots of dis- 


2 
coloration. They existed in the rock before cleavage was 
induced. Many of them are broken up like broken egg- 


shells. Those which are complete lie with their longest 
axes in the plane of cleavage, and would well agree with 
the theory that they were deformed along with the envelop- 
ing rock by a shearing process, and that the plane of the 
greatest distortion was the plane o! cleavage. 

In my paper on cleavage and distortion in the Geo- 
logical Magazine | pointed out that it is to Sir John 
Herschel that we are indebted for the theory of the 
** molecular movement,’’ which, 1 remarked, was in fact 
a ‘shear ’’—a term which has now been universally 
accepted for this kind of action in rocks; and in my 
‘‘ Physics of the Earth’s Crust’ I have explained how the 
crumpling in the harder and cleavage in softer layers of 
a rock would simultaneously arise from such a_ shearing 
movement. O. FISHER. 

Harlton, Cambridge, May 8. 


A Relation between Spring and Summer. 

A Fair idea of the larger fluctuations of a given meteor- 
ological element may be had by means of a two-fold 
smoothing process, c.g. adding the series of values in 
groups of five (1 to 5, 2 to 6, 3 to 7, &c.), and then doing 
the same with those sums. In each case the sum is put 
opposite the middle member of the group. 

When this is done with (a) the amounts of rainfall in 
spring (March to May) at Greenwich since 1841, and (b) 
the numbers of warm months in summer (same place and 
period), we have the two curves in the diagram. The 
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Fic. 1.—Smootbed curves of spring rainfall and summer warmth. 


lower one (that for summer) is inverted, so that its crests 
represent few warm months, or coolness. 

One must be struck, I think, with the similarity of the 
curves; four long waves (roughly) in each, those of the 
lower curve lagging in phase somewhat (one to three years) 
an those of the upper curve. The four centres of wetness, 
as we may call them, of the spring series are followed at 
a brief interval by four centres of cold in the summer 
series, and the four centres of dryness in the former, at 
much the same interval, by four centres of warmth in the 
latter. 

Let us look bricfly at the mature of those centres, and 
we may do so by indicating, first, the character of the 
group of five springs about each of the dates 1849, 1862, 
1878, and 1888 (wave-crests of upper curve), and the corre- 
sponding summer groups (wave-crests of lower curve). We 
find in each group of five springs an excess in the total 
rainfall, and at least three af the five wet; further, in each 
summer Sroup a small number of warm months. 


5 Springs . Relation Wet 5 Summers Warm 
about Rainfall To av. Springs about months 
1849 ... 28°5 +38 3 18s5r ... 6 out of 15 
1862 ... 28°5 +3'8 3 1863.5 be 
LSPS) can SUR2 +6°5 4 TS ole esans 30 
1888 ... 27°9 +3°2 3 1890... 3 ae 
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Making a similar comparison of the centres of dryness in 
spring with the centres of warmth in summer, we have: 


5 Springs Relation Wet 5 Summers Warm 
about Rainfall to av. Springs about montbs 
MBSE cas BIO) on =O an 2B 1857 ... 12 out of 15 
DSS cc BOS -4°5 ... 1 1876 ... II Cs 
1883 ... 22°3 —274 1. 1 1885 ... 10 96 
1894 ... 15°9 S:S eo HES oc HE . 


Here the relations are all of an opposite character. 

To what are those long waves of variation to be 
attributed? And can any physical explanation be given 
of the sequence which has been indicated? Perhaps some 
of your readers may be able to throw light on these points. 
{ will only remark that there is no obvious connection 
with the sun-spot cycle. Thus the first two crests in the 
upper curve come close after maxima (1848 and 1560), 
while the two latter are near minima (1878 and 1889). 

With regard to the point now reached by this curve (a), 
the rainfall of the present spring (already in excess, 
May 10) should extend it upwards, but it must apparently 
be near another crest. Some help in forecasting our 
summers might perhaps be derived from a consideration of 
the facts above given. Avex. B. MacDowatt. 


Fictitious Problems in Mathematics. 


Jy Nature of April 27 (vol. Ixxi. p. 603) your reviewer 
finds fault with Cambridge examiners for endowing bodies 
with the most inconsistent properties in the matter of 
perfect roughness and perfect smoothness—‘‘ A perfectly 
rough body placed on a perfectly smooth surface.’’ Your 
reviewer adds, the average college don forgets that rough- 
ness or smoothness are matters which concern two surfaces, 
not one body. 

Will your reviewer give a reference to some page of 
Whittaker’s book (that under review), or to some page of 
any other text-book used in the last half-century at Cam- 
bridge, in support of his charge against Cambridge ex- 
aminers? Fifty years ago, William Hopkins was. still 
directing the mathematical teaching of Cambridge, and 
enforcing the conservation of energy where friction is taken 
into consideration. A perfectly rough sphere moving on a 
rough surface is intended to mean that, during the motion 
considered, the sphere rolls without any slip. ‘‘ A perfectly 
rough sphere moving on a smooth surface’’ would no 
doubt be equivalent to ‘‘ A sphere moving on a smooth 
surface ’'; but where does the phrase occur? 

AN OLp AVERAGE CoLLeGe Don. 


Tue alleged inaccuracies of language in stating the 
assumed conditions of smoothness or roughness prevailing 
between two bodies in contact are unfortunately so common 
that it is the exception rather than the rule to find any 
problem in which these conditions are correctly worded. 
In working through a chapter of Besant's ‘‘ Dynamics ”’ 
with a class the other day, | came across no Jess than two 
problems in which a “‘ perfectly rough’’ body was sup- 
posed to be in contact with a second body which in turn 
rested against a third ‘‘ perfectly smooth ’’ body. In these 
cases the framer of the question carefully avoided giving 
any information as to the roughness or smoothness of the 
middle body, so that the inaccuracy of language might 
easily be overlooked. But this does not apply to the 
follawing example :— 

““A person is placed at one end of a perfectly rough 
board which rests on a smooth table. Supposing he walks 
to the other end of the board, determine how much the 
board has moved. If he stepped off the board, show how 
to determine its subsequent motion ’’ (Routh, ‘‘ Elementary 
Rigid Dynamics,’’ 1882 edition, p. 69, example 4). 

At the time of writing the review { was quife unaware 
that such an example had found its way into a text-book 
written by so careful a teacher of applied mathematics as 
Dr. Routh, and it says much for the prevalence at Cam- 
bridge of these erroneous forms of statement that this 
wording failed to attract the author’s attention. Since 
writing my review, it has been brought to my notice that 
similar inaccuracies widely prevail in the statement of 
problems involving so-called ‘‘ perfectly elastic’ or * in- 
elastic bodies.” Tue REVIEWER. 
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SCIENTIFIC RESULTS OF THE NATIONAL 
ANTARCTIC EXPEDITION. 


= ee April number of the Geographical Journal 
contains a series of short papers by members 
of the Discovery Expedition 


as forming together a kind of ‘‘ preliminary report ” 
on the work of the expedition in the Antarctic regions. 
These papers are five in number; Captain Scott deals 


Fic. 1.—Beacon Heights. Sandstone and Basalt. 


with the general geography, Mr. Ferrar with physical 
geography, Lieut. Royds with meteorology, Dr. 
Wilson with seals and birds, and Mr. Hodgson with 
the marine biological collections. Captain Colbeck 
also contributes a paper on the Antarctic sea-ice, dis- 
cussing the observations made on the Southern Cross 
in 1898-1900 and on the Morning in 1902-4. 

Without attempting to summarise the contents of 
each paper, we may try to indicate 
what are the chief problems which 
have attracted the attention of the 
members of the expedition, and 
what materials they have provided 
for their discussion. All things 
considered, perhaps the most im- 
portant questions concern the re- 
markable ice conditions observed 
by Captain Scott and Mr. Ferrar. 
‘“There are innumerable glaciers 
on the coast of Victoria Land,’’ 
says Captain Scott, ‘‘ but the great 
majority merely discharge local 
névé fields lying in the valleys of 
the coastal ranges. Very few run 
back to the inland ice, and these 
may be divided into two classes— 
the living and the dead. In the 
long stretch of coast between Cape 
Adare and Mount Longstaff, over 
11° of latitude, there appears to be 


only four living  ice-discharges 
from the inland.’’ ‘‘ The Ferrar 
glacier is typical of the dead 


glaciers; the ice lies in the valley 
practically stationary, and gradu- 
ally wasting away from the sum- 
mer thawing.”’ “The Ferrar 
glacier probably contains as much 
ice as any hitherto known in the world; the Barne and 
Shackleton glaciers contain a great deal more, and 
since they are now in such a diminished state it is 
interesting to think what vast streams of ice they 
must have been at their maximum.’’ ‘To what 
extent the inland ice sheet stood above its present level 
is also interesting to surmise; one would submit a 
possibility of goo or 500 feet.”’ 


NO. 1855, VOL. 72] 


which may be regarded ~ 


NATURE 


| 


7 


Again, referring to the Great Barrier, Captain 
Scott says :—‘*. . . the barrier edge sixty years ago 
was in advance of its present position, in places as 
much as 20 or 30 miles.” 

These facts, along with many others, such as 
observations by Dr. Wilson and Mr. Ferrar of 
moraines and erratics high above the level of the ice- 
sheet, all go to show that ‘‘ the majority of curious 
and often vast ice-formations met with in the Ross 
sea must be regarded, not as the 
result of present day conditions, 
but as the rapidly wasting rem- 
nants of a former age.” 

One of the most remarkable 
observations is that while, as just 
explained, the ice from Victoria 
Land does not make any important 
contribution to the ice-barrier in 
the Ross Sea, that ice is moving 
northward at the rate of about 600 
yards in a year. Captain Scott 
believes that the greater portion of 
the ice-sheet in the Ross Sea is 
afloat, and that the high coast line 
of Victoria Land continues south- 
ward in a_ direction towards 
Graham’s Land. Here there is 
obviously a fruitful source of dis- 
cussion, but whatever the result, 
with regard to the distribution of Jand and sea, it may 
be taken as proved beyond doubt that the ice in at 
least this part of the Antarctic regions is in a state 
of fairly rapid retreat, and it is known that the same 
thing is happening in the Arctic regions. 

Mr. Ferrar's geological observations in Victoria 
Land have an important bearing on the problem of 
the outline of the land mass, as well as great intrinsic 


Fic. 2.—Mount Erebus with smok-. 


value. In the Royal Society range a gneissic plat- 
form was found, probably of Archean age, and above 
it in order are granites, sandstone, and basalt. The 
granites are, according to Mr. Ferrar, of two ages; 
the sandstone is 2000 feet thick, while the basalt caps 
the sandstone, forming plateaux which have been dis- 
sected by denudation, and probably also broken up 
by faulting. At the base of the basalt a thin carbon- 
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aceous seam, not more than one-eighth of an ineh in 
thickness, was found. This seam yielded carbon- 
aceous matter which it is agreed must be due to 
vegetation, but the plant remains are unfortunately 
beyond identification. 

With regard to questions of climate, it is 
necessary to await the full dis- 
cussion of the observations, but a 
number of interesting points have 
already cropped up. The smoke 
from Mount Erebus blew almost 
persistently to the east, but every 
record of the Ross Expedition de- 
scribes it as going to the west. 
At the Discovery’s winter quarters 
the prevailing winds were south- 
easterly ; the observers are strongly 


more 


of opinion that this is a local 
phenonienon. Cuptain  Scott’s 
general conclusions are to the 
effect that the prevailing direction 
of the surface winds is west-by- 


south throughout the winter, and 
more southerly during summer; 
and that there is no snowfall cx- 
cept in the summer and on the rare 
occasions when the wind blows 
almost due south. These snow- 
bearing winds were warm, rising 
to a temperature of 10° C. to 
15° C. even in the depth of winter. 
Their occurrence seems somewhat 
difficult of explanation, but they 
obviously have a very important 
bearing on the relation of tempera- 


ture and quantity of moisture in causing glacial 
periods, and modifying their intensity. 
In describing the distribution of Antarctic seals, 


Dr. Wilson records that the Weddell seal was the one 
most often met with near the land. 


Fic. 3.--Pinnacled tce floating in McMurdo Bay 


made an addition to the list which Dr. Wilson thinks 
“will prove to be a wanderer from the Southern 
Ocean islands, representing the now rare sea-elephant 
of the M*Quaries.’’ Dr. Wilson thinks little of the 
prospects of the Antarctic seal- fishery, notwithstanding 
the increased demand for skins of hair-seals, the chief 
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reason being that 
scars inflicted by 


few skins escape the unsightly 
the killer whale. The expedition 
collected much valuable material with regard to 
doubtful species of birds, especially cases like the 
emperor und king penguins and the white-winged 
where in the adults it is hard 


Fic. 4 —Emperor Penguin Rookery. 


to find specific differences, although the chicks are 
quite distinct. 


Pe eee: the most significant point in Mr. “Hodg- 
son's report is that, contrary to expectation, it was 


ad that outdoor biological work could be carried 
on all the year round, ‘* and that 
even with comfort.’? .\s a result, 
a continuous daily routine left no 
time for examining the material 


collected. Everything goes to 
show that animal life is very 
abundant in the southern seas. 


and a predominant feature is the 
enormous quantity of sponges. 
One organism, regarded as a 
Nemertine, though suspected to 
be something else, appeared when 
it arrived frozen at the ship to be 

‘close on 20 feet long, of a light 


brown colour, and about the 
diameter of an ordinary boot- 
lee, 


In summarising the observations 
on the sea ice, Captain Colbeck 
has ‘*no hesitation in saying that 
the pack should be entered between 
Jong. 178° and 180° E., as early in 
December as possible." 
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BOO CALTON: 
NE CHAMBERLAIN, — in 
moving «u vote of thanks 


to the Lord Chancellor—who as Warden of the 
University of, Birmingham gave an address in 
Birmingham on May ry dativcne a speech empha- 
stsing the importance to the nation of higher scientific 
education. During his remarks Mr. Chamberlain 


directed attention to the fact that the University of 
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Birmingham is indebted to the local authority for an 
income of booal. a year, and referred regretfully to 
the circumstance that the neighbouring local authori- 
ties have not contributed very largely to the funds 
of the university. If must be admitted that the con- 
tribution of the city of Birmingham to its university 
is a handsome tribute to the value attached by the 
local authority to university instruetion, and we join 
with the Chancellor of the university in hoping that 
suitable sums of money will be devoted in the near 
future by local authorities in adjoining areas to the 
purposes of higher education in the Midlands. 

It is, however, to be regretted that Mr. Chamber- 
lain made no reference on this occasion to the im- 
portant principle—a principle he has conceded already 
more than once—that higher education, especially in 
science, is primarily a national charge. As was 
pointed out in the isstie of Narcre for March 16, the 
present State grant to the University of Birmingham 
is 4500l., an amount which comparcs unfavourably 
with the sum voted by the local city authority. Pre- 
siding at the annual meeting of the court of 
governors of the university on February 6 of this year, 
Mr. Chamberlain remarked :—- . 


“1 may say in passing that the liberality of the local 
contribution is a ground for the claim which we make for 
some further State support. It is something that we have 
found that the (rovernment are becoming alive to our 
needs and to our deserts, and that they have been able 
to double the sum previously given for university 
education. But we may bear in mind at the ‘ 
that the present Chancellor of the Exchequer has promised 
to double it again in his next Budget, and, therefore, I 
anticipate that from that source we shall receive a very 
considerable addition. I do not at all accept it as in any 
way a satisfacti8n of our demands, because it is my con- 
viction that public opinion will soon insist upon ‘larger 
sums being devoted to this purpose. When | think that 
we are spending thirteen millions a year at least on 
primary education I say the sum now given for the purpose 
of the highest education, the most profitable of all the 
investments we can make in that direction, is altogether 
inadequate.’ 


If it were necessary many similar quotations could 
be made from Mr. Chamberlain's speeches. for he has 
always maintained enthusiastically the value of higher 
education, and recognised, at least in theory, the duty 
of the State to provide for it adequate financial assist- 
ance. It is noteworthy, indeed, that on the part of 
our leading statesmen there is an almost complete 
unanimity of opinion as to the paramount importance 
of higher scientific training for the citizens of a 
nation which expects to occupy a foremost place in 
the industrial and commercial pursuits of the world. 
The Lord Chancellor said in speaking to the under- 
graduates at Birmingham on Saturday last, that in 
his judicial capacity he has noticed that ‘t the number 
of patents invented in Germany and brought over to 
England is very large indeed; the German Govern- 


ment has contemplated the improvement of its 
national resourees by physical, chemical, and other 
scientific research, und has established places for 


physical investigation.”” Lord Halsbury might also 
have pointed out the amount of State aid to universi- 
ties afforded in Germany. The yearly sum, found 
chiefly by the State, for the upkeep of the University 
of Bertin is 130,000/., and six other universities each 
receive from the same source annual sums varying 
from 56,0001. to 37,0001. 

{t will be remembered that Sir Norman Lockyer 
said in his address in 1903, as president of the British 
Association, that the State does really concede the 
principle that higher edueation should be a national 
responsibility, by its contribution to our universities 
and colleges. Since that address was delivered the 
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ae 
grant to university colleges has been increased, and it 
may now be said that the Treasury provides for 
higher education of the whole country something like 
the amount that is given by the State to the Uni- 
versity of Berlin alone. 

But in face of the fact that we have the concession 
by the Government of the principle we have main- 
tained consistently in these columns, that university 
education, of the modern kind ut Icast, should be 
provided by the State; and that our statesmen profess 
to appreciate the value of higher scientific study so 
far as our national welfare is concerned, and to trace 
io their colleges and lahoratories for research the 
success of other nations eompeting with us in the 
struggle for national existence; no serious and states- 
manlike action is talken by our Government to place 
our system of higher education upon a broad and 
generous foundation. Despite years of earnest 
advocacy by men of science, and repeated object 
lessons abroad of the advantages which early follow 
national sacrifices on behalf of education, little 
progress is made by us in the direction of supplying 
means to provide trained intelligences to perform the 
work of the country in the world’s markets and manu- 
factories. Yet, unless something in the direction 
adumbrated is done, knowing the earnest works which 
is being accomplished elsewhere, this country must, 
so far as industrial and economic prosperity are con- 
cerned, expeet soon to take a third or fourth place 
in the competition of the nations. 

A statesman imbued with the modern spirit, aware 
of present-day tendencies, possessed of the power of 
persuasion and clear exposition, would have little 
difficulty—if he really desired the best interests of the 
nation—in carrving the country with him by insist- 
ing that an adequate provision of higher education 
for those who will manage and control its industrial 
activities must be made a national charge. 


OF THE BRITISH ASSOCIATION 
UNS OWT VAC Gal 


HE seventy-fifth mecting of the British .\ssocia- 
tion, to be held in South .\frica, under the pre- 
sidency of Prof. G. H. Darwin, in August, promises to 
be of an unusually interesting character. Though on 
two previous occasions the association has met in the 
“ British Dominions beyond the Seas,” this is the first 
on which it will hold its annual mecting in the southern 
hemisphere and in a part of the British Empire so 
remote from its headquarters. 

As early as the year 1900, the possibihty of holding 
such a meeting was discussed by the council of the 
British .\ssociation in eonsultation with Sir David 
Gill, who, however, pointed out that the local circum- 
stances were at that time unfavourable. Two years 
| later, however, Sir David Gill informed the associ- 
ation that he was empowered to transmit an invita- 
tion to visit South Africa in tgo5 on behalf of the 
various Governments, municipal, scientific, and cont- 
mercial bodies in South .\frica. Arrangements have 
now so far advanced as to enable us to give a pre- 
liminary account of the general features of the meet- 
ing and its probable character. 

The invitation was issued on behalf of the above-men- 
tioned bodies, and substantial financial assistance has 
been rendered by the South \frican Governments. The 
various centres to be visited are also making extensive 
progress, both financially and by way of private hos- 
pitality, to render the arrangements workable and 
adequate. 

A central organising committee, under the chair- 
manship of Sir David Gill, has been formed to see to 
| the general arrangements and coordination of the 
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work of the different centres to be visited by the asso- | 


ciation, and by means of correspondence, circulars, &c., 
to keep them in touch with each other and with the 
executive in England. 

The centres, which are seven in number, are as fol- 
lows :—Cape Town, Durban, Pietermaritzburg, Johan- 
nesburg, Bloemfontein, Kimberley, and Bulawayo. 
Influential local committees have been formed at all 
these places, the municipal authorities of which have 
taken a prominent part both in making general 
arrangements and in affording financial support. Sub- 
committees for finance, publications, excursions, and 
hospitality have been formed at the two chief centres 
(Cape Town and Johannesburg), and are now engaged 
in the respective parts of the work allotted to them. 
At the other centres where a stay of only a day or two 
is contemplated, special committees have also been 
formed. Details are as yet uncertain, but the follow- 
ing may be mentioned, though some of them are sub- 
ject to slight revision. 

The officers of the association and invited guests to 
the number of 200, along with ordinary members, will 
arrive by the Saxon at Cape Town on August 15, 
though a number have already booked their passage 
by steamers arriving at an earlier date. The presi- 
dential address will be delivered on the evening of the 
same day in the large new Town Hall, which has been 
placed at the disposal of the British Association by the 
municipal authorities of Cape Town, not only for this 
purpose, but also for the accommodation of the various 
sections should it prove suitable. 

The sections will meet for the purpose of reading 
papers and for discussion on Wednesday, Thursday, 
and Friday, August 16, 17, and 18. The afternoons of 
these days will be partly devoted to excursions to places 
of interest, such as Table Mountain, Hout Bay, Simons 
Town, and Royal Observatory. The whole of Satur- 
day, August 19, will be devoted to excursions. 

The evenings will probably be devoted to a reception 
by the Mayor, and two lectures, one by Prof. Poulton 
on Burchell’s work in South Africa, and another by Mr. 
C. V. Boys on physics. 

On Saturday night, August 19, visitors will leave by 
a special steamer for Durban. In Natal an influential 
general committee has been formed by the Govern- 
ment, with local committees at Durban, Pietermaritz- 
burg, and Ladysmith. On the evening of August 20 
a lecture will be delivered at Durban and another on 
August 24 at Pietermaritzburg. As the reading of 
papers, discussions, receptions, &c., in Cape Colony 
will fully occupy all the time of the visitors, it is in- 
tended to afford as much facility as possible for inde- 
pendent action on the part of visitors in Natal, and 
special arrangements will be made by the Natal com- 
mittee for visiting the battlefields and other places of 
interest. 

The sectional work will be again resumed on arrival 
of the party at Johannesburg on Monday, August 28. 
There, as at Cape Town, a large and influential local 
committee has been formed, with subcommittees for 
finance, hospitality, publication, and excursions. The 
first-named subcommittee has already met with a 
ready response, both from the municipal authorities 
and from private sources, and the other committees 
are in capable hands. While the natural facilities for 
excursions to be found near the Cape peninsula are 
not to be met with here, the interest of the mining 
operations and gold extracting processes will be an 
adequate compensation, and a Friday’s visit to Pre- 
toria will be of special interest. 

The proccedings will be begun at Johannesburg on 
Monday evening, August 28, and the presidential 
address there will be delivered on the Wednesday even- 
ing. In addition to sectional papers and discussions, 
there will be two lectures delivered at Johannesburg, 
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one on distribution of power by Prof. Ayrton, another 


| on steel as an igneous rock by Prof. Arnold, and one at 


Pretoria by Prof. Porter on mining. 

Bloemfontein will be visited on Saturday, September 
2. There also an influential local committee has been 
formed, and preparations are being made for the re- 
ception of visitors. A lecture will be delivered there 
on the Saturday night by Mr. A. R. Hinks on an astro- 
nomical subject. 

At Kimberley, which will be reached on Tuesday, 
September 5, a large local committee has been formed, 
with subcommittees for special objects. Two lectures 
will probably be delivered here, one on a zoological sub- 
ject by Mr. A. E. Shipley, and one on diamonds by Sir 
William Crookes. The De Beers Company has natur- 
ally taken a prominent part in the preparations, and 
will probably make this visit one of the most interest- 
ing. 

Through the kindness of the Chartered Company a 
limited number of members of the British Association 
will be cnabled to proceed from there to the Zambezi, 
where the Victoria Falls will be visited, and facilities 
will be afforded for the visit of a select party of special- 
ists to the ancient ruins of Zimbabwe. A special com- 
mittee at Bulawayo has been formed to make pre- 
parations there for the visit. P 

Special attention will be directed to certain interest- 
ing problems connected with the geological formation 
at the Victoria Falls, and Mr. G. W. Lamplugh, who 
will go out in advance to study this subject, will 
probably be able to give the results of his observations 
in an afternoon address to Section C. 

Though this meeting of the association will be 
characterised by the number and variety of the places 
visited, a special feature will be the study of local scien- 
tific problems and discussions of a general nature such 
as fossil reptiles, Antarctica, &c. With this in view 
the South African Association for the Advancement of 
Science, with the support of the various Governments, 
is preparing a handbook, which will be a general re- 
view of the various branches of scientific activity in 
South Africa, the articles being contributed by actual 
workers in these subjects in the country. The book 
is now in an advanced stage of preparation, and a copy 
will be presented to each member of the association 
before leaving England. 


SIR BERNHARD SAMUELSON, P.C., BART., 
FR 


IR BERNHARD SAMUELSON, F.R.S., who 
died on May 10 in his eighty-fifth year, will be 
remembered as one of the pioneers of the Cleveland 
iron trade, and a strenuous advocate of technical edu- 
cation. He exerted a great and formative influence 
upon an industry which owes its progress largely to 
the application of scientific methods, and the extension 
of facilities for technical education is largely due to his 
efforts. 

Sir Bernhard Samuelson was born on November 22, 
1820, and began in 1853 the business which speedily 
made the Cleveland district the greatest iron-producing 
centre in the world. Blast furnaces were erected near 
Middlesbrough, and in 1872-1880 collieries and iron- 
stone mines were added. Not content with making 
pig-iron, the manufacture of finished iron was under- 
taken on an extensive scale, and no less than 25,oo00!. 
were spent in preliminary experiments in steel-making. 
The Britannia Ironworks at Middlesbrough, covering 
an area of twenty acres, have grown out of this enter- 
prise. 

He was the author of several reports on technical 
subjects to the House of Commons, including one on 
technical education of artisans at home and abroad. 
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This report was undertaken by Sir Bernhard Samucl- 
son in 1867 at the request of the vice-president of the 
Committee of Council, and for the purpose of obtain- 
ing particulars he visited the principal manufacturing 
centres of Great Britain and the Continent. The re- 
port was published as a Parliamentary paper, and the 
Times records that it was for years referred to in all 
debates on technical education. He followed up this 
report by a Parliamentary inquiry into the education of 
the workmen of our manufactorics in 1868, and was 
chairman of the committee, the report of which was 
adopted by the House of Commons. He was a mem- 
ber of the Duke of Devonshire’s Royal Commission on 
Scientific Instruction, which issued a valuable report, 
and also of the Royal Commission on Elementary Edu- 
cation, presided over by Viscount Cross. 

Sir Bernhard Samuelson was appointed chair- 
man of the Royal Commission on Technical In- 


struction, the labours of which extended over the 
years 1882, 1883, and 1584, and embraced an 
examination into the systems in use in all 


parts of the United Kingdom and a great por- 
tion of the Continent of Europe. The exhaustive re- 
port of the Commission has become the standard 
authority upon the questions with which it deals. In 
1888 he was appointed a member of the Parliamentary 
Committee for inquiring into the working of the Edu- 
cation Acts. | 

For his scientific work, Sir Bernhard Samuelson was 
elected a Fellow of the Royal Society in 1881, and for 
his many public services he was created a baronet in 
1884, and was afterwards made a Privy Councillor. 
He was a member of the Institutions of Civil and 
Mechanical Engineers, and was the recipient, in 1571, 
of the Telford gold medal for a paper on improvements 
in iron manufactures. He was a member of the 
council of the Iron and Steel Institute, of which he 
occupied the presidential chair for two vears. At 
the annual meeting of the institute held last week, 
the following resolution was unanimously adopted :— 
**The council have received with the deepest regret 
the intimation of the death of their esteemed col- 
league the Right Hon. Sir Bernhard Samuelson, 
Bart., past-president, P.C., and one of the founders 
of the institute, and they desire to convey to Lady 
Samuelson and his family an expression of sincere 
sympathy in their bereavement. The council feel 
that it would be difficult to over-rate the services 
that Sir Bernhard rendered to the Iron and Steel 
Institute in the promotion of the objects for which 
it was formed, and they will ever remember with 


gratitude his constant readiness to devote his 
time and energies to the advancement of those 


objects. ’’ 


DRENOTTO WON STRUVE. 

HE announcement of the death of Dr. Otto von 
Struve does more than awaken a profound regret. 

His name recalls a period of past history, and summons 
up before us the memory of times when astronomy 
occupied a different position from that it assumes to- 
day, when it had fewer objects of interest wherewith 
to attract, and offered fewer problems for solution. 
Fifty-five years have gone since Otto von Struve re- 
ceived at the hands of the late \stronomer Royal the 
medal of the Royal Astronomical Society for his paper 
on precession and solar motion, and sixty-five since the 
paper was published. Seeing that Struve was born in 
1819, he early came into prominence as an astronomer, 
and the value attached to the results and the confidence 
inspired by the paper are not a little remarkable, for 
there were some very obvious objections which might 
have been taken to the conclusions stated, or at least 


NO. 1855, VOL. 72 | 


WA TORE 61 


it appears so when viewed tron) a Tater standpoint. 
Accompanying the paper was alse a discussion of the 
amount and direction of the solar motion. Only four 
years had elapsed since Argelander had published his 


| paper assigning with sume precision the place of the 


solar apex, and thus perhaps settling a doubt which 
had long divided astronomical thought. Prevost and 
Klugel had taken one side of the question, and Burcls- 
hardt and Lindenau led the party who were unwilling 
to accept the evidence. Men’s minds were certainly 
divided as to the possibility of detecting the sun’s 
motion, and Struve’s paper came at a fortunate moment 
and strengthened the evidence produced by Argelander, 
for, based on very different material, Struve’s position 
scarcely differed two degrees from that assigned by the 
Abo astronomer. Also, Struve was fairly fortunate in 
fixing the annual amount of the solar motion at about 
twice that of the radius of the earth’s orbit. Later 
investigations have shown that a greater velocity is 
probable, but he was certainly correct in asserting that 
the linear motion of the sun appeared to be less than 
that of stars in general. 

But it was in the domain of double stars that Otto 

von Struve won his reputation, and it was in this 
direction that he exhibited untiring industry. His 
father at Dorpat, and later at Pulkova, had not only 
devoted himself with great energy to this branch of 
astronomy, but had introduced a degree of accuracy 
into the observations that up to his time had been 
wanting. Otto von Struve, anxious to uphold the 
family reputation, was as diligent to detect these objects 
and as accurate in his observations as was his father 
before him, though he laboured under some peculiar 
difficulty as an observer, and was obliged to remove a 
systematic error which affected his observations by in- 
troducing a correction depending upon the distance of 
the component stars-—a correction investigated with 
great care by means of artificial double stars. 
” From 1862, on the failing health of his father, Otto 
yon Struve became the director of the Imperial Obser- 
vatory at Pullkova, and in every department maintained 
the reputation for accuracy the observatory had won. In 
meridian places of stars, in cometary observations, in 
ecodesy, in spectroscopy, the activity and efficiency of 
the institution have been everywhere acknowledged. 
In expeditions, whether for the transit of Venus or for 
eclipse work, the observatory has displayed its zeal and 
its desire to cooperate with similar work carried on 
elsewhere. Instruments have been renewed as needed, 
and the erection of the 30-inch refractor testifies to the 
determination to keep the observatory on a level with 
those best equipped. Under the care of the late 
director, splendid laboratories have arisen devoted to 
spectroscopic inquiries, and it is not too much to say 
that his direction of a world-famous observatory has 
been of a most enlightened and beneficent character. 
The recipient of many honours. he retired from the 
observatory in 1893 to enjoy the repose to which he 
was so well entitled amid the seciety of his many 
friends. 


NOTES. 
Tue Croonian lecture of the Royal Society will be 
delivered hy Mr. W. 2. Htardy, F.RS., on Thursday next, 
May 25, on ‘The Globulins.” 


By the creation of the Committer of Defence, the func- 
tions and views of which were described hy Mr. Balfour 
in the House of Commons on Thursday last, an expert 
advisory body has been introduced into the councils of the 
Government. In the discussion which followed the speech 
of the Prime Minister, Mr. Haldane remarked that millions 
of money uselessly expended would have been saved to the 
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country 
idea underlying the formation of the committee is that for 
the handling of great national problems the Government 
must have expert assistance on a_ scale departmental 
inquiry cannot supply. Mr. Haldane suggested that it 
would be to the advantage of the nation if the principle 
of consultative committees were applied to the scientific 
organisation of the whole of our executive Government. 
“‘We shall never get the best service for the State until 
we cease to assign it mercly to departments, until we can 
find some body to which it can be assigned that will be 
working under the head of the State himself. The work 
of the Committee of Defence illustrates the application of 
a new principle which will be a very familiar one before 
the country is much older.” 


Tue Jacksonian prize of the Royal College of Surgeons 
of England has been presented to Mr. Herbert J. Paterson. 


Tue Elisha Kent Kane medal of the Geographical Society 
of Philadelphia has been awarded to Prof. William B. 
Scott, of Princeton University. 


THE seventy-seventh annual meeting of the Society of 
German Naturalists and Physicians will be held this vear 
at Meran on September 24-30. 


Tue Prince of Wales, as honorary president of the Royal 
Statistical Society, has consented to attend the opening 
meeting of the tenth session of the International Statistical 
Institute, which is to be held this summer in London. 


Tue Hanbury gold medal of the Pharmaceutical Society 
has this year been awarded to Prof. Ernst Schmidt, pro- 
fessor of pharmaceutical chemistry to the University of 
Marburg. This medal is awarded biennially for high excel- 
lence in the prosecution or promotion of original research 
in the chemistry and natural history of drugs, and Prof. 
Schmidt is the thirteenth man of science to whom the 
medal has been awarded. He is the first to receive, with 
the medal, the sum of sol., which is presented to the 
medallist by Sir Thomas Hanbury, K.C.V.O, 


We have been requested by the council of the Society 
of Arts to give publicity to the following resolution passed 
at a meeting held on May 8:—‘‘ ln view of the feeling 
which appears to have been aroused amongst some of the 
proprietors of the London Institution with regard to the 
proposed amalgamation with the Socicty of Arts, and the 
consequent probable difficultics of effecting a harmonions 
fusion of the two corporations into a single institution, 
the council of the Society of Arts have decided not to take 
any further action in the matter, and hereby discharge the 
committee which, at the instance of the board of 
managers of the London Institution, they appointed to con- 
sider the scheme for amalgamation.”’ 


THE programme has heen issued of the optical conyen- 
tion to be held at the Northampton Institute, Clerkenwell, 
E.C., from May 30 to Junc 3, under the presidency of 


Dr. R. T. Glazebrook, F.R.S., director of the National 
Physical Laboratory. The list of papers to be read and 
discussed includes many of great scientific interest and 
practical value. .\mong the subjects and authors we 


notice :—the spectroscope in astronomy, Mr. H. F. Newall, 
F.R.S.; spectroscopic optics, Prof. Schuster; polishing of 
glass surfaces, Lord Rayleigh; parallel plate micrometer, 
Prof. Poynting; early history of telephotography, Major- 
General Waterhouse; tri-colour photography, Mr. A. J. 
Bull; and some directions of progress in optical glass, Mr. 
W. Rosenhitin. The opening 
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conversazione will be held on Tuesday, 
May 30. .\ special lecture will be given by Prof. S. P. 
Thompson on “* The Polarisation of Light hy Nicol Prisms 
and their Modern Equivalents ’* on Thursday, June 1. 


Ox May 20 Dr. J. G. Frazer will deliver at the Roval 
Institution the first of two lectures on ‘* The Evolution 
of the Kingship in Early Society,” and on Thursday, 
May 25, Prof. J. A. Fleming will deliver the first of three 
lectures on ‘ Electromagnetic Waves.” These are the 
‘'yndall lectures. On Saturday, June 3, Mr. \. H. Savage 
Landor will begin a course of two lectures on ** Explor- 
ution in the Philippines.°’ The Friday evening discourse 
on May 20 will be delivered by Prof. J. W. Brthl on Sane 
Development of Spectrochemistry,"’ on June 2 by Mr. 
George lenschel on * Personal Recollections of Johannes 
Brahms,’? and on June 9 by Sir William H. White on 
* Submarine Navigation.” 


Tun Times announces the death of Lieut.-Colonel 
L. 11. L. Irby at sixty-nine vears of age. Throughout his 
life Colonel Irby took an intense interest in all branches 
of natural history, ornithology being his favourite subject. 
In i8s5 he published a work on the *’ Ornithology of the 
Strait. of Gibraltar ’’ (south-west Andalucia and northern 
Morocco), a second edition of which appcared in 1894; 
and in i887 appeared his ‘* Key List of British Birds,” 
which has proved to be of great utility to all lovers of 
hirds. He was for many years a member of the council 
of the Zoological Society. He assisted in the formation 
of the life groups at the British Museum (Natural History), 
and some of the most remarkable of the cases of British 
birds there bear his name. 


Tur deaths are announced of M. Fernet, general 
honorary inspector of public instruction, and Prof. Victor 
René Muller, of Le Puy, both physicists. 


Or the many yaluable instruments bequeathed to the 
French Physical Society by the late M. Félix Worms de 
Romilly, the most interesting is the telescope bearing 


.on the glass of its mirror the signature of M. Foucault. An 


account of this historic instrament is given by M. Cotton 
in the Bulletin of the French Physical Society (No. 226). 
Vhe mirror has a diameter of 15-2 em. and a focal length 
of 68 cm., giving a numerical aperture of about f 4-5. 
VYhe resolving power is 200,000, giving an angular separ- 
ation of 1”. This is the only instrument constructed by 
Foncault with such a large aperture, and it is to be placed 
in the Paris Observatory after being re-silvered and 
adjusted by M. Cotton. 


A BANQUET in aid of the funds of the London School of 
Tropical Medicine took place at the Hotel Cecil on May to. 
Mr. Chamberlain, who presided, in proposing ‘* The 
Lenden School of Tropical Medicine,” said he could not 
conceive of any subject of scientific research and philan- 
thropic enterprise which was more interesting than tropical 
diseases, and it was a duty which we owed to the Empire, 
a duty which had increased in recent years with the con- 
tinual extension of our territory. He thought we owed first 
to Sir Patrick Manson the idea of a tropical school. 
Almost abreast of him, if not before, came the promoters 
of the Liverpool School. There was room for all in this 
work, and they congratulated the Liverpool School on the 
success it had achieved. There was only one thing he 
envied them, and that was the liberality and energy of 
their citizens. He wished that in every other institution 
they conld have a man as energetic, as devoted as Sir 
Alfred Jones. The London School now had accommodation 
for yo students, and since its foundation six years ago 503 
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students had passed through it. They had to thank Sir 
John Craggs for founding a scholarship and prize, and 
Mr. Bomanji Petit, a Parsce gentleman, for a contribution 
of jzoool. The committee now asked for the sum of 
too,e00!, for endowment, which amount was a mere drop 
in the bucket in comparison with the Liverpool subscrip- 
tions. The other speakers were Sir P. Manson, Mr. Alfred 
Lyttelton, M.P.; Lord Strathcona, and the Duke of Marl- 
borough, and among the 400 guests were Lord Rothschild, 
Sir Douglas Powell, Sir T. Barlow, the Hon. Sydney 
Holland, Sir Alfred Jones, Prof. Blanchard, Prof. Dunstan, 
the lf!en. John Cockburn, Major Ronald Ross, Sir A. W. 
Riicker, Mr. Jonathan Hutchinson, Sir W. S. Church, 
and Mr. Watson Cheyne. 
the amount of more than 10,000]. were received. 


Tuk visit of the French doctors to London last summer 
successful that a return visit of their British 
confrercs to Paris was arranged, and the party arrived 
The proceedings commenced with an evening 
reception at the Sorbonne. M. Ziard, president of the 
university council, und Dr. Bouchard, Sir William Broad- 
bent, chairman of the London executive committee, Prof. 
Clifford Allbutt, of Cambridge, and Dr. George Ogilvie, 
senior physician to the French Hospital, London, cx- 
changed mutually congratulatory speeches. The extensive 
and beautiful university buildings were thrown open, and 
much admired. On Saturday the visitors attended 
a reception at the Pasteur Institute. Dr. Roux, the 
director of the establishment, welcomed the visitors in a 
short speech, in which he recalled the great services 
rendered to Pasteur by Lister. In the crypt of the insti- 
tute, the dean of the medical faculty of the University 
of London, Dr. J. K. Fowler, laid a wreath upon 
Pasteur’s tomb bearing the following inscription :— 
“* \ ce grand Pasteur, le bienfaiteur de ta race humaine.” 
In the course of his address Dr. Fowler is reported by the 
Paris correspondent of the Times to have said :—‘ We 
‘desire to offer a tribute of our profound admiration for 
the great Frenchman whose noble fife and example will 
ever be an inspiration to those who, like him, are devoted 
to the cause of science. The discoveries of Pasteur alone 
would suffice to give the nineteenth century a preeminent 
place in the annals of science. Science knows no frontiers ; 
it unites in a common brotherhood all who devote their 
lives to its service. ‘Those who humbly follow, no matter 
at how great a distance, in the footsteps of Pasteur help 
to unite the peoples of the world. We are convinced that 
the friendship between France and Great Britain will ever 
continue to increase in cordiality, and that the two nations 
will work in accord for the advancement of science and 
will only strive for the attainment of one noble aim, the 
peace of the world.” On Saturday evening a banquet was 
held under the presidency of Prof. Bouchard, who, after 
reading a congratulatory telegram from M. Loubet, 
announced that he had received from the President of the 
Republic the mission to bestow upon Sir William Broad- 
bent the insignia of the rank of Commander of the Legion 
‘of Plonour. 


Was SO 


on May ro. 


were 


A Reuter telegram Irom Berlin reports that in the 
course of excavations in the neighbourhood of Breslau 
400 graves and 150 prehistoric dwelling places were 
brought to light. The oldest of the graves contained 
bones dating from a period previous to the Bronze age, 
and in another grave near by were found urns shawing 
that they had contained bodies interred five centuries later. 


The cxeavaters have been able to trace the site of a village 
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of the Bronze age. About a dozen huts arc clearly recog- 


nisable. A whole collection of spinning and weaving 
appliances has also been dug up. 
Pror. F. A. Foret, writing from Morges, directs our 


attention to an earthquake which occurred on April 20 
last. The centre of the disturbance appears to 
have been in the neighbourhood of Martigny, Argentiére, 
and Chamonix, and its intensity at the centre was viii. on 
the Rossi-Forel The time of the principal shock 
was April 29, 1h. gsm. Greenwich time. The seismic urea 
was of 250 kilometres radius, and included 200,000 square 
kilometres, comprising Valais, western, central, and eastern 
Switzerland, upper Italy, and western France. Further 
shocks were experienced at Martigny and Chamonix on 
May 1 at roh. 22m. and 2th. 53m.: on May 2 the move- 
ments were very slight, and on May © a shock occurred 


seismic 


scale. 


at sh. 45m. 


RecTer's Agency is informed that Mr. W. Champ, the 
leader of the expedition which is being dispatched to Franz 
Josef Land to rescue the twenty-six American explorers 
who have heen in the Arctic for the past two winters with 
their ship, the .lmerica, left England on Saturday for 
He was accompanied ta Norway by Dr. Oliver 
L. Fassig, who has been dispatched by the United States 
Weather Bureau and the National Geographic Society of 
Washington to be their representative on the second relief 
ship, which will be dispatched from Norway to the east 
coast of Greenland. The main relief expedition, of which 
Mr. Champ is in command, will leave Tromsd in about a 
fortnight on board the Terra Nova, and will make straight 
for Cape Flora, Franz Josef f.and, where it is expected 
that records will be found, and probably also some of the 
explorers who, under Mr. Fiala, the leader of the expedi- 
tion, have been cut off from all communication with the 
outside world since July, 1903. 


Messrs. FRIEDLANDER AND SON, of Berlin, have sent us 
a copy of a catalogue of books and pamphlets dealing with 
the anatomy and physiology of invertebrates. 


To the April issue of our Seandinavian namesake, 
Naturen, Dr. H. Magnus contributes the final instalment 
of his account of South Polar expeditions. 


Tue birds of the Isle of Pines (about 60 miles south of 
Cuba), by Messrs. Bangs and Zappey, and the fifth instal- 
ment of Dr. B. M. Davis's studies on the plant-cell, con- 
stitute the contents of the April number of the .lmertcan 
Naturalist. 


of the *‘ Cold Spring Harbour Monographs,” by 
Miss Smallwood, is devoted to the Salt-Marsh amphipod 
Orchestia palustris, a species showing mere decidedly 
terrestrial habits than it. immediate relatives, and there- 
fore, presumably, a more specialised type. 


No. 3 


Tue two plates issued in No. 3 of vol. xxv. of Votes 
from the Leyden Museum illustrate papers on molluscs. 
In the first of these Mr. M. M. Schepman describes a new 
species of Trochus from the Indian Ocean, and the adult 
condition of Bathybembix avola, a Japanese form originally 
described from an immature specimen collected during the 
voyage of the Challenger. In the Said! Oke, lal. IP - 
Nierstrasz reviews the collection of chitons in the [Leyden 


Museum, describing new species. 


Tne hereditary retations of plants to the diurnal and 
seasonal periods of their environment form the subject of 
un instructive article by Dr. R. Semon in Biologisches 
Centralblatt of April 15. In the same issue Dr. Wasmann 


64 


NATURE 


[May 18, 1905 


researches into the devetop- 
It is interesting to note that 


continues the account of his 
ment of slavery among ants. 
the various local races of the widely distributed Polyergus 
rufescens respectively possess different types of slave-ants, 
which are for the most part subspecies of Formica fusca, 
although in one case the enslaved species is F. nitidt- 
ventris. 


In connection with the latter part of the preceding para- 
graph, it may be mentioned that the April number of 
Himmel und Erde (Berlin) contains an illustrated popular 
account of the ‘“‘ flower-gardens’’ made by ants in the 
crowns of trees in Amazonia and Peru, as discovered and 
described by Mr. E. Ule. These ‘‘ gardens,’” or perhaps 
we might rather say ‘‘ baskets,’’ are shown in various 
stages of growth, from the time when the plants are just 
budding until the long slender leaves of Streptocalyx 
angustifolius, which appears to be the favourite species, 
are fully developed. All the plants cultivated appear to 
have very minute seeds, or spores, which seem to be sown 
by the ants in their nests. 


Mr. L. M. Lampe has sent us a copy of a paper by 
himself from the Ottawa Naturalist (vol. xix., part i.) on 
a large new species of sponge of the genus Esperella from 
the Pacific coast of Canada. We have also received a 
pamphlet on the life-history of the pear-midge (Diplosis 
pyrivora), by Mr. W. E. Collinge, published by Cornish 
Brothers, Lid., Birmingham, as No. 2 of *‘ Reports on 
Economic Zoology.’’ It contains good figures of the various 
stages of the development of this pernicious insect, show- 
ing the manner in which it destroys young pears. 


Amone other articles in Naturwissenschoftliche Wochen- 
schrift for April 30 is one by Dr. J. Meisenheimer sum- 
marising the results of recent investigations with regard 
to the origin and formation of pearls. Several illustrations 
indicate the positions in which pearls are usually found 
in shell-fish, while others show their internal structure, 
and others, again, the parasites usually constituting the 
nucleus. The researches of Mr. H. L. Jameson and of 
Messrs. Herdman and Hornell form the basis of a large 
portion of the paper. 


Ir has been repeatedly noticed that when a pair of rooks 
attempt to build apart from the rest in a tree previously 
unoccupied, the other members of the colony not un- 
frequently set to work to destroy the nest. An event 
of this nature is recorded in the Craven Herald of April 28 
as having taken place in the churchyard of Christ Church, 
Skipton. In this instance a pair of rooks had built in a 
tree overhanging Cross Street, and the female was in- 
cubating her eggs. While thus engaged she was attacked 
by the other rooks, who pecked her to death, throwing 
the body, together with the broken eggs and the ruined 
nest, to the ground. The attack was witnessed by many 
persons. 


AccorpING to Mr. E. I. Green, in the March number 
of Spolia Zeylanica, the elephant-mosquito (Toxarhynchites 
imimiscricors) differs from Anopheles and many other 
members of the gnat family in that the larva is carni- 
vorous. This carnivorous habit was suggested by the 
structure of the head of the larva, and observation showed 
that these larve prey upon one another as well as upon 
those of other gnats. In fact, but a single survivor was 
eventually left when a number of larve were placed in the 
same receptacle. In a second article Mr. A. J. Chalmers 
records the species of Anophelinzee found in Ceylon, while 
in a third Mr. H. Schoutenden contributes notes on 
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Ceylonese aphides, with descriptions of new forms. Con- 
siderable interest attaches to a note by J. Hagenbeck in 
the same issue on an incubating python which safely 
brought off a number of young snakes. 

In the Zeitschrift fiir wissenschaftliche Zoologie, vol. 
Ixxix., part i., Mr. O. Schroeder, of Heidelberg, discusses 
the abdominal sense-organ, or so-called abdominal eye, of 
the palolo worm (Eunice viridis) of Samoa, This organ 
differs so widely from all definitely known types of eyes 
that it is difficult to find a basis of comparison. Indeed, 
whether it is an organ for the perception of light at all 
is extremely doubtful. The reasons that it has been re- 
garded as such are the presence of nerve-cells, pigment, 
and a lens; but similar pigment is found in other parts of 
the creature’s body, while the so-called lens would not 
come under the optician’s definition of such an instrument. 
Pigment and lens-like structures are not unfrequently met 
with in luminous organs, but the so-called eye of the 
palolo worm certainly does not come under this category. 
In no other annelid has a similar organ been detected. 
The other articles in the same issue include one by Mr. 
P. Heinemann on the development of the mesoderm and 
the structure of the tail in the ascidian larva; a second, 
by Dr. M. Lass, on the histological anatomy of the female 
dog-flea; and a third, by Mr. A. Rufini, on the existence 
of an undescribed sheath in the terminal tract of human 
sensor nerves. 

Pror. W. B. Bennam, writing from the Otago University 
Museum, Dunedin, comments upon Dr. Alex. THill’s letter 
in our issue of February 2 on “‘ Can Birds Smell?’ Prof. 
Benham says that several points concerning the structure 
and habits of the kiwi suggest that its sense of smell is 
possibly highly developed. The nostrils, instead of being 
at the base of the beak, are at the extreme tip and on the 
under surface. The olfactory sacs, with their complex 
of turbinals, extend so far back as to project into the 
orbits, the eyes being separated by them instead of by a 
thin bony interorbital septum. The eyes of the bird are 
small and inefficient, notwithstanding its nocturnal habits, 
and observers state that the kiwi seeks its food by its 
sense of smell or hearing. In searching for food, the bird 
thrusts its beak into moss, piles of leaves, or into holes in 
the ground, and assumes an attitude suggestive of trying 
to obtain evidence of the presence of food either by smell 
or by listening for the sound of movements made by a worm 
in its burrow. These statements suggest the probability 
of a well developed sense of smell by the kiwi, and Prof. 
Benham hopes to have experiments carried out on the 


apteryx, oxydromus, and stringops in order to obtain 
evidence upon the matter. 


Tue Century Magazine {or May contains articles by Mr. 
Brush on the evolution of the are electric light, by Mr. 
Holland on the recently discovered white bear of north- 
western British Columbia, and by Dr. McGee on the 
Japanese Army medical service. In the last named the 
organisation is described, particularly the arrangements in 
force for treating and transporting the large number of 
wounded from the seat of war, and the sanitary arrange- 
ments whereby typhoid and dysentery, the great scourges 
of armies in the field, are hardly known. 


Tue April number of the Bulletin of the Trinidad 
Botanical Department contains articles on the phosphoric 
acid requirement of cacao plants, and on coffee curing for 
the small settler. The record of the visits paid by the two 
agricultural instructors to different districts and schools 


shows that their services are highly appreciated throughout 
the island. 
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Tie fact is not generally known that species of the 
eycad Zamia can be artificially multiplied by cuttings. 
The subject of regeneration in Zamia is treated by Dr. 
J. M. Coulter and Mr. M. A. Chrysler in the Botanical 
Gasctte (December, 1904). As a rule, new growth proceeds 
from meristematic tissue of the cork, but an instance is 
mentioned in which a portion consisting only of cortex 
gave rise to new shoots and root. 

Tue Department of Agriculture at Nairobi has instituted 
a series of leaflets which should be most useful to settlers 
in British East Africa. The first, issued in January, gives 
the native names in different dialects for the principal crops. 
A second provides some useful hints for cotton cultivators. 
Egyptian seed is recommended in preference to Sea Island 
or upland American, because, so far as experience goes, 
it has produced heavier crops, and also because it has been 
less affected by unfavourable conditions of the weather. 

WeE have received vol. xxvii. of Aus dem Archiv der 
deutschen Seewarte, for the year 1904. This valuable 
work, like its predecessors, contains some important dis- 
cussions of meteorological and kindred subjects by well 
known men of science. One by Dr. W. J. van Bebber, 
entitled “‘ Barometer and Weather,’’ is of especial interest 
to meteorologists. 
burg more particularly, the relations of barometrical con- 
ditions to rainfall, temperature, and weather generally for 
the year, seasons, and months, for a period of twenty-five 
years. On this subject he brings to bear the special know- 
ledge obtained as chief for many years of the Hamburg 
weather forecast department. 


THE Meteorological Office has issued a circular stating 
that it will, as before, supply forecasts of weather by 
telegraph to agriculturists during the coming harvest 
season, at the cost of telegraphy only. These forecasts 
are prepared each afternoon from June 1 to September 30, 
except Sundays; but in view of the suspension of agri- 
cultural work on that day the office will, 
transmit special forecasts on Saturday evening, giving, in 
very general terms, the prospects of the weather for the 
ensuing forty-cight hours. In the last published annual 
report of the office it is stated that many of the recipients 
of these forecasts keep a record of the weather experienced 
during the time the forecasts are sent, and return them to 
the oifice for the purpose of checking the results. From 
this comparison it appears that about 50 per cent. of the 
telegrams were completely successful. 

Messrs. Cart Zeiss, of Jena, have issued a new cata- 
logue (in English) of their photomicrographie outfit for 
use with ultra-violet light of wave-length 0-275 », in addi- 
tion to several catalogues of new ordinary microscope 
stands. The whole of the glasses—eye-piece, objective, 
slips and cover glasses—are of fused quartz, and the source 
of light is supplied by the current of sparks of a Leyden 


jar between cadmium electrodes. We notice one correc- 
tion—dissolving power should be resolving power. 
uae : , 
AMSLER’S planimeter is so well known to mathe- 


Maticians that there is no need to direct their attention 
to its usefulness. We have, however, just received a small 
pamphlet by Mr. William Codd (London: E. and F. N. 
Spon) entitled ‘* Land Area Computation made Easy,”’ the 
object of which is to show non-mathematical readers how 
simple is the process of computing areas from maps or 
plans with this instrument. Mr. Codd has also, we learn, 
published ‘‘land area tables’’ to facilitate reduction to 
acres, roods, and perches, thereby saving the tedious calcu- 
lations which are unnecessary in countries using the metric 
system. 
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‘A series of observations on respiration at high altitudes 
is described by Prof. Angelo Mosso in the ith det Linccr, 
xiv. (1) 6. .A special feature of these observations is the 
effect. of carbon dioxide as a remedy for mountain sick- 
ness, a property regarding which experiments performed 
both on human subjects and on monkeys have led to most 
conclusive results in Prof. Mosso’s hands. It is recom- 
mended that about 8 per cent. of carbon dioxide should be 
added to the compressed oxygen carried for use in high 
balloon ascents, as pure oxygen is not in itself sufficient 
io remedy the effects of great barometric depressions. 


In the Transactions of the Institution of Engineers and 
Shipbuilders in Scotland (xviii., 5), Mr. John Rickie dis- 
cusses the various systems of compound locomotive engines, 
and describes a new form with which he has experimented. 
In it there are two equal high-pressure cylinders and one 
low-pressure cylinder of about 1} times the volume of the 
combined pair. It appears to differ from the well known 
“Webb”? compound in that the erank-rods are all con- 
nected to a single three-throw crank set at angles of 120°, 
instead of working on the cranks of the axles of the two 
different driving pairs. It requires no special starting 


gear. 


Tur Atti of the Lincei Academy (xiv., 4) contains the 
announcement of the foundation by the King of Italy of 
a new international institution of agricultural studies. 
Among the advantages likely to accrue from the establish- 
ment of such an institution, the advancement of our know- 
ledge of the best methods of combating against plant- 
diseases is specially mentioned. On this latter branch of 
study an interesting paper occurs in the same number of 
the Atti, by Dr. Vittorio Peglion, on the pathology of 
Exonymus japonica, This shrub, so common in Italian 
gardens, has been for many years subject to diseases, 
traceable in the first place to a scale insect, and in the 
second to a species of Oidium described by Saceardo and 
Arcangeli under the name of Oidinin evonymi-japonicae, 
with which the present paper deals. 


From a copy of the Corriere di Catania received from 
the Observatory of Catania, we gather some interesting 
particulars of the sudden eruption of Stromboli which took 
place about four weeks ago. On April 16, at about 
2.9 p.m., a tremendous explosion as of a big cannon was 
heard, and the whole of the eruptive portion was enveloped 
in a dense black smoke. A large number of masses 
about one metre in diameter, and other smaller ones, were 
projected to a distance of 200 metres, and rolled down the 
Sciara del Fuoco to the sea, raising clouds of dust in their 
descent. Four or five minutes later there was a fall of 
scorix, about 5 cm. in diameter, over an area 4 kilo- 
metres long and 400 metres broad running E.N.E. 
of the volcano, in which direction the wind was blowing. 
A shower of ashes followed, and a quarter of an hour 
later a slight shower of rain occurred. At the time of the 
eruption Dr. Schulze was 300 metres to the south of the 
eruptive cone, where he was wounded in the head and leg 
by falling stones, fortunately mot seriously. According to 
him, the opening by which this explosion took place is in 
the centre of the six others; it is known as No. 4. A 
considerable panic occurred throughout the island, and 
many of the inhabitants declare that such an eruption has 
never been witnessed before. 


In the Journal of the Russian Physical and Chemical 
Society (1904, No. 4) we notice the following papers :— 
An elaborate sketch and scientific analysis of the work, in 
organic chemistry, of Prof. Egor Egorovitch Wagner, by 
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¢. V. Lavroff, followed by a full bibliographical index. - 
Determination of the energy of the gas-liquid 
systems, by A. N. Tschoukaretf, with a résumé in trench, 
By sealing varioas liquids in steel ‘‘ sparklets,"’ capable 
of supporting considerable pressores, the author 
coold thus bring these liqoids to high temperatures, above 
the critical temperature, and thvs determine the specific 
heat of these substances in the critical state.—On the 
theory of the singing Voltaic arc, a mathematical inqoiry 
by S. Maysel, which brings the aathor to conclusions 
opposed to those of Duddell, Janet, and Granqvist. 


inner 


inner 


Messrs. Macmittan axp Bowes, Cambridge, will pub- 
lish in a few days a small book on *‘ Mendelism,’” by Mr. 
R. C. Pannett, Cambridge. The volome will give an out- 


line of Mendel’s work on heredity, and its recent develop- 
ments. 


In the notice of 


** Naseums 


Dr. D. Murray’s volumes on 
in our issue of April 13 (p. 554), the reviewer 
referred to the list of museums in the United Kingdom 
given in the work as being based on one prepared by the 
Museums Association. Mr. E. Howarth writes to point 
out that the list was it reprint cf one prepared by a com- 
mittee of the British Association in 1887, and not by the 
which did not commence the 
paration of a museams directory until 1902. 


Museums Association, pre- 


Misses. GeorGE Brit Axp Sons have published the 
second part of the kev to the ** Elementary .\igebra’’ of 


Messrs. W. AM. Baker and A. .4. Bourne. 


OUR ASTRONOMICAL COLUMN. 


Orpit of Comer too5 a.—.\ graphical representation of 
the crbit ef comet 1905 a, according to the elements com- 
puted by Miss Lamson, of the U.S. Naval Observatory, 
is given in No. 5, vol. xiii., of Popular Astronomy. From 
this it is seen that the comet, at its perihelion, passed 
within 12,000,000 miles of the earth, bot the latter body 
had, about a menth before, passed the point where closest 
proximity was pessible. The comet will continue, there- 
fore, to grow fainter, and on May 30, according to Miss 
Lamson's ephemeris, it will be only 0.3 as bright as when 
first discovered, and it was cnly a faint telescopic object 
then. 


Provisional ELEMENTS FOR JUPITER'S Santi SATELLITE. 

Whilst awaiting more definite information from Jick, 
Mr. Crommelin has computed provisional elements for 
Jupiter’s sixth sutellite trom the data already available. 
These ditta are not sutheient to decide the eccentricity of 
the orbit, so vu circular form hus been assumed. Although 
the Lick observers have now stated definitely that the 
“retrograde "’ in their first telegram did not refer to the 
erbital motion, the obscrvations yet made have not settled 
the question of direction, and Mr. Crommelin has therefore 
eomputed elements both for “* direct "’ and ‘’ retrograde.”’ 
He finds the distance from the parent planet to be about 
6,200,000 miles, und a comparison of this with the observ- 
ational data favours a ‘“* direct ’’ orbital motion, although, 
of course, much uncertainty exists. The inclination of the 
satellite's to the planet's orbit is 23°-8 or 23°-9, according 
to whether the motion is ** direct or ‘‘ retrograde,’’ whilst 
the inclination ef the orbit to Jupiter’s equator is cither 
20° or 24°9,. This inclination is unusaally large as com- 
pared with other satellite orbits in the solar system, and 
accerding to the reports so far received the orbit of the 
seventh satellite has a still larger inclination. 

According to the “ direct ’* hypothesis, the pole of the 
sixth satellite's erbit is only aboot 1°-3 from our own 
North Pole, so that the major axis will always point nearly 
due east and west. .\ determination of the position angle 
next Joly, when it again reaches western elongation, should 
decide the question of the satellite's motion. The semi- 
minor axis of the apparent ellipse on December 25 (W. 


NO. 1855, VOL. 72] 


DNS es Tae 


[May 18, 1905 


elongation) was 4/-96, and from this it is deduced that the 
inclination of the orbit plane to the line of sight on that 
date was 5°-7 (Monthly Notices, vol. Ixv., No. 5). 

WinxTER FIREBALLS IN 1905.—In No. 357 of the Observ- 
atory Mr. Denning summarises the accoants of fireball 
observations, during January and February, which have 
been forwarded to him. Quite an unusuatly large namber 
of these objects were observed. Onc slow meteor seen on 
January 27 at aah. 59m., and another seen on Febroary 
2kd, 12h. 10om., were at least as bright as the fall moon, 
whilst one on Janaary 14 at 10h, 16m., which was brighter 
than Venus, was noted by one observer as being followed 
by a slight rambling noise at an interval of 22 minutes. 
The probable radiant of this object was 119°+3°, and it 
travelled from a height of 60 miles to a height of 29 miles, 
along a path of about 55 miles, with a velocity of 15 miles 
per second. A meteor seen at 19h. 15m. on Febroary 28 
from a radiant at 2207+ 40° divided into two parts at dis- 
appearance, whilst the last named of the eighteen objects. 
mentioned in Mr. Denning’s report, seen at gh, 10m. on 
March 38, swelled out and exploded three times with 
lightning-like flashes during its four seconds’ flight. 

OBSERVATIONS AND LiGHT-CURVES OF SEVERAL VARIABLE 
stars.—In No. 4011 of the -Istronomische Nachrichten 
Pr. L. Terkan, of the O-Gyalla Observatory, publishes the 
results of a series of observations, and some light-curves, 
of several important variable stars. The observations were 
made during 1904 with a Zollner photometer, and the 
results are compared with the various published cl-ments. 
of each object. The stars dealt with are S Sagittx, 
T Vaulpecala, 8 Cephei, 7 Aquila, 8 Persei, and A Tauri. 

OpsERVATIONS OF “* D,”’ IN THE SOLAR SPECTRUM.—fn 
No. yo.2 of the -Istronomische Nachrichten Dr. H. 
Kreusler, of Berlin, records two observations in which he 
saw the heliam line, D,, as a dark line in the spectrum of 
the region about a sun-spot. The first observation was 
made between noon and 2 p.m. on June 12, 1904, the 
secend on the following day, and on both davs the facule 
surrounding the spot were exceptionally bright. Dr. 
Kreusler suggests that, as it was near a maximum epoch: 
of solar activity when Prof. Young recorded a similar 
observation in 1870, this phenomenon may be a character- 
istic of sun-spot muxima. 

BRIGHTNESS OF JUPITER’S SATELLITES.—]n an attempt to 
settle the question of the variability of Jupiter’s four 
brightest satellites, Prof. Wendell, of Ularvard, made it 
scries of photometric comparisons of them with a polar- 
ising photometer attached to the 15-inch telescope. The 
satellites were compared, for brightness, among themselves, 
and a large number cf ** settings’ was made in such a 
manner as to eliminate accidental errors. The order of 
brightness was always iii., i., ii, iv., and the resalts afford 
no evidence for any variability during the period over 
which the observations extended, viz. from J.ID. 2416q00- 


to J.D. 2416928 (Circalar No. 95 of the Harvard College 
Observatory ). 


VARIABLE STARS IN THE SMALL MaAGELLANIC CLOUD. 
Some time ago it was reported in these columns that Miss 
Leavitt had newly discovered 57 variable sturs in the 
small Magellanic cload. In order to provide material for 
a closer study of the light-curves of these objects, sixteen 
negatives were taken at Arequipa with the 24-inch Bruce 
telescope, with exposures varving from two to four hours 
each. When the plates arrived at Cambridge (U.S..\.) in 
January, Miss Leavitt was greatly surprised to find that 
in this same region there were hundreds of variables which 
had not been seen on the previous inferior plates. In 
Circular No. go of the Harvard College Observatcry the 
number in cach half-degree square of the region is given, 
and, including the 57 previously anncunced, there are 910 
new variable stars in all. This means that within the 
limits of the clouds there is one variable to every 308 stars, 
whereas of the 40,000 stars in the surrounding region 
shown on the plates only one in 3300 is apparently a 
variable, although all have been examined with cqual care. 

During the examination of the plates it was found that 
a thirteenth magnitude star, the position of which for 


tqeoa wis R.\.=ih. 6m. 1s., dec. =—72° 45'.5, has a 
large froper motion amounting to +oqjs. in R.A, 


+o%42 in dec., und 0.73 in a great circle. 
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SNA ON SIN SE SE ROPICS.* 


ROF. BOYCE and Messrs. Evans and Clarke, of the 
Liverpool School of Tropical Medicine, recently re- 
turned from a journey to the west coust of Africa, the 


Fic. 1.—Principal Boulevard in Conakry, showing factories and Decauville rails. The main drain is under 


the footpath on the left. 


object of which was to study the preseut sanitary condition 
of, and anti-malarial measures practised at, Bathurst, 
Conakry, aud Freetown, ta investi- 
gate how lar the teaching of Ross 
has there been accepted and acted 
upon, and if, as a consequence, the 
health of these communities has im- 
proved during the last four years. 
‘This report embodies the results of 
their observations, together with 
suggestions for the further develop- 
ment of tropicul hygiene in the 
future. 

At Bathurst sanitation is clearly 
of no low order, the town is well 
laid out, the streets are drained, 
and earth closets are the rule iu 
the European quarters; but in the 
native compounds there are many 
cess-pits which tend to foul surface- 
wells, of which there are a number 
still in use, though there is a good 
public supply from deep wells. 
Anti-mosquito measures have been 
in force since 1902, consisting of the 
removal of old tins aud rubbish, 
levelling and clearing of roads, ex- 
amination of wells and water re- 
ceptacles for larva, &e., and the 
more regular use of the mosquito 
net by Europeans. These precau- 
tions have made people think and 


of any kind, the pail system being in use, and a pure 
water supply is brought [rom watercourses 41 kilometres 
distant. In consequence, the private wells have [allen into 
disuse, but they have not been elosed or filled up, and 
therefore serve as breeding grounds for mosquitoes. Anti- 
malarial measures do not 
seem to be earried out, mos- 
quito uets are not made use 
of to any extent, aud malaria 
is still very rife. The authors 
remark that (p. 20) ‘* With 
model watcr supply under the 
control of the authorities, uo 
streams, a good porous soil, 
and perfect sanitation mosqui- 
toes should be got under con- 
trol, and the freedom of the 
Europeans and of the natives 
from malaria guaranteed.” 
Freetown, in Sierra Leone, 
is not well laid out, aud cess- 
pits are the rule. Of these 
there were 2050 in 1897, aud 
their number has since in- 
creased, while more thau 2000 
of the inhabitants have no 
sanitary accommodation — of 
any kind. “Phe street drain- 
age is still imperfect, and 
numerous opportunities exist 
for Anopheles mosquitocs to 
breed; but this condition of 
things is undergoing gradual 
improvement, and mosquito 
nets are in general use. ‘The 
authors think that the health 
of the Europeans has in con- 
sequence improved, but evi- 
dently no striking result has 
yet been achieved. On the 
whole, we are disappointed that more definite results ean- 
not be chrouicled us the outcome of the health propaganda 
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be more careful, and the Europeans, 
it is stated, have been more free ie aah Bree ie 
from malaria than formerly, but 
Culex mosquitoes still abound. ; 
Conakry, in French Guinea, is a comparatively new 
towu, well planned and laid out. There are no cess-pits 
1 * Report on the Sanitation and Anti-malarial Measures in Practice in 
Bathurst, Conakry, and Freetown." By Prof. Rubert levce, M.R., F Ra, 
Arthur Evans, M.&.C.S., 1..R.C.P., and H. Herbert Clarke, M.A.. 1.C. 
(Cantal ), Liverpool Schoal of Tropical Medicin= Memoir xiv. (Liver- 
pool: Univer-ity Press. London: Williams and Norgate, 19¢5.-) 
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Freetown consisting of rock surface, in which there are innumerable pools 
breeding Anopheles (Rainy season). 


so ably preached hy the Liverpool School and its energetic 
staff, but obviously such success as has been attained 
should prove a stimulus for further effort, and not lead to 
any relaxation of present measures. The authors formulate 
a umber of suggestions for the improvement of the health 
of the districts visited, of which the principal are :—(1) the 
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instruction of newcomers in the part played by mosquitoes 
in conveying malaria, and in the habitual and proper use 
of mosquito nets; (2) the segregation of the native popula- 
tion away from the European quarters; (3) the total aboli- 
tion of cess-pits; (4) the rational and systematic use of 
anti-malarial measures; (5) the public control of drinking 
water; and (6) the establishment of laboratories on the spot 
for the study of health problems. R. T. Hew ett. 


FRON AND STEEL INSTITUTE. 


“THE annual meeting of the lron and Steel Institute was 
held at the Institution of Civil Engineers on May 11 

and 12, and was very largely attended. The report of the 
council, read by Mr. Bennett H. Brough, the secretary, 
shows that the institute continues to make satisfactory 
progress. The membership now amounts to 2000. The 
proceedings began with the adoption of a resolution of 
regret at the death of Sir Bernhard Samuelson, Bart., 
P.C., F.R.S., past president, referred to elsewhere (p. 61). 
After the usual routine business, the retiring president, 
Mr. Andrew Carnegie, inducted into the chair the presi- 
dent-elect, Mr. R. A. Hadfield, whose first duty was to 


present the Bessemer gold medal to Prof. J. O. Arnold 
(Sheffield). 
Mr. R. A. Hadfield then delivered his presidential 


address. ]t dealt chiefly with the history of metallurgy 
and with those branches of the subject to which his atten- 
tion had been directed, more especially with the alloys of 
iron with other elements. He urged the necessity for 
constant research. In progressive manufacture, the com- 
plexity of which increases year by year, there is, in addi- 
tion to the many ordinary difficulties met with, that of 
the solution of new problems which constantly present 
themselves. This can only be done by research, which 
should form an actual part of industrial operations, and 
demands almost as much attention as is devoted to the 
manufacturing side. It is more than ever necessary not 
to rest satisfied with the knowledge of to-day, or to think 
that this will satisfy the needs of to-morrow. Rapid and 
great changes are constantly occurring in metallurgy as in 
other branches of scientific knowledge. The thanks of the 
meeting for the address were expressed by Sir E. H. 
Carbutt and Sir William White, K.C.B. 

Mr. S$. Surzycki (Czenstochowa) submitted results 
obtained with the continuous open-hearth steel process as 
carried out in fixed furnaces in Poland. The process, 
which has proved eminently successful, is based on the 
principle of the Talbot process, with the essential difference 
that it can be carried out in any fixed furnace of not less 
than 25 tons capacity. The advantages do not consist 
solely in the continuity of the process, but in the longer 
life of the furnace, the higher production and yield, the 
lessened fuel consumption, and the simplicity of the plant. 

A very elaborate paper was read by Mr. R. A. Hadfield, 
the president, describing some experiments relating to the 
effect produced by liquid-air-temperatures on the properties 
of iron and its alloys. About eleven hundred specimens 
were tested. The bars, which were prepared with great 
care, were submitted to various heat treatments, the exact 
temperatures being recorded, and then forwarded to Sir 
James Dewar’s laboratory at the Royal Institution. The 
tests were carried out on a small hydraulic testing machine, 
to which the necessary arrangements could be readily 
applied Tor immersing the specimens in liquid air. The 
results showed that, with certain exceptions, the effect of 
low temperatures is to increase in a remarkable degree the 
resistance of iron and iron alloys to tensile stress, and to 
reduce the ductility from the highest point to practically 
nil. The changes take place even in the softest wrought 
iron. The absence or presence of carbon in ordinary 
carbon steel in which other special elements are not present 
has little influence. Subjected to Brinell’s hardness ball 
test, a specimen of Swedish charcoal iron at normal 
temperature had a hardness number of 90, whereas when 
tested at about 182° C. this increased to no less than 
206, or about equal to the hardness of o-So per cent. carbon 
steel at normal temperature. This almost seems incredible 
when it is remembered that this iron shows by analysis 
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99:82 per cent. of iron, and normally has only 20 to 22 
tons tenacity with 25-30 per cent. elongation. This iron 
becomes brittle to an extraordinary degree under the in- 
fluence of the low temperature —182° C., whereas nickel 
tested at the same low temperature has improved rather 
than deteriorated, not only in tenacity, which iron also 
does, but in ductility, in which latter quality iron entirely 
breaks down. If nickel, therefore, is present in an iron 
alloy containing but little carbon or comparatively low in 
that element, it acts as a preventive of brittleness, or is 
a very considerable modifier of that objectionable quality. 
This action of nickel is simply marvellous in certain of the 


| alloy specimens, for example, in the case of an alloy of 


failure of an iron plate through fatigue. 


iron, carbon 1-18 per cent., nickel 24-30 per cent., and 
manganese 6-05 per cent. Here the ductility is extra- 
ordinary at not only ordinary but low temperatures, prob- 
ably the highest known for any iron alloy, and certainly 
for an alloy having such tenacity as 84 tons per square 
inch. There is still present in this alloy 68 per cent. of 
iron, yet the tendency of the latter meta] to wander into 
the paths of brittleness is not only entirely checked at the 
liquid air temperature—and this brittleness, as shown so 
clearly in this research, occurs to an extraordinary extent 
in pure iron cooled to ~—182° C.—but the elongation or 
ductility, already so great, is considerably increased, namely, 
from 60 per cent. to 673 per cent. There is also an in- 
crease of tenacity in both cases, namely, a rise of from 
10 per cent. to 38 per cent. Thus the nickel present 
enables the bar under this high tension and at —182° C. 
to remain far more ductile than the very best of ductile 
iron of one-third the tenacity. Although the action of 
nickel has been specially referred to, it must not be over- 
looked that in this alloy there is also present 6 per cent. 
of manganese, which in its ordinary combination with iron, 
that is, with no nickel present, would confer intense brittle- 
ness upon the iron and render it more brittle than if not 
present. This treble combination of nickel-manganese 
with iron appears to reverse all the known laws of iron 
alloys. 

Mr. J. H. Darby (Brymbo) and Mr. George Hatton 
(Round Oak) summarised the recent developments in the 
Bertrand-Thiel process of steel manufacture. ‘This process, 
which was first used in Bohemia in 1894, consists in 
carrying out the preliminary refining in an upper open- 
hearth furnace, and the steel-making is completed in a 
secondary open-hearth furnace. The original plan of 
having furnaces at different levels has not proved so satis- 


_ factory as having the furnaces arranged in line with a 


mixer at one end. Pig iron of almost any ordinary com- 
position may be used. At Brymbo, with a highly phos- 
phoric pig iron, seven 20-ton charges per day have been 
attained, and at the Hoesch works in Dortmund ten 
charges per day have been regularly produced. 

At the New York meeting of the Iron and Steel Insti- 
tute, the paper read by Mr. James Gayley on the appli- 
eation of the dry air blast created quite a sensation in the 
iron industry. Mr. Gayley now gives, in a supplementary 
paper, a record of operations of the Isabella furnaces at 
Pittsburg irony November, 1904, to March, 1905, showing 
that the increased iron output and the decreased coke con-_ 
sumption derived from the use of dry air were well main- 
tained. 

The rapid development of the gas engine of recent years 
has given special value to the gas escaping from the blast 
furnace, previously often described as waste gas. The gas 
leaving the blast furnace carries with it a varying amount 
of gritty dust, which has proved a serious obstacle to the 
successful operation of large gas engines. The various 
methods of cleaning the gas were described in the paper 
submitted by Mr. Axel Sahlin, who has designed a slowly 
revolving apparatus for the purpose. 

Dr. O. Boudouard (Paris) submitted a lengthy account 
of experiments made to determine the fusibility of blast- 
furnace slags. tie gave a chart enabling metallurgists to 
determine the fusion temperature of a given alumino- 
calcic silicate. The information given in this lengthy paper 
is of great valuc, inasmuch as one of the most important 
considerations in the satisfactory running of a blast furnace 
is a knowledge of the degree of fusibility of the slag. 

Mr. Sidney A. Houghton contributed a note on the 
The plate was 
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from the boiler of a portable engine about twenty years 
old. Microscopic examination showed that the effect of 
fatigue stresses on the plate had been to form cracks com- 
mencing as a rule from irregularities on the inner surface, 
which cracks were due to weakuess in the cleavage planes 
of the crystals from continual slipping, and to a less 
degree to some loss of adhesion between the crystals. 
some of the crystals appeared to have been broken up, and 
the slag flaws seemed to have a restraining effect on the 
progress of the cracks. 

Mr. B. H. Thwaite (London) directed attention to 
accidents due to the asphyxiation of blast-furnace work- 
men, and described an apparatus for the rapid detection 
of the presence of carbon monoxide in air. 

Prof. F. Wiist and Mr. F. Wolff (Aachen) submitted a 
paper on the behaviour of sulphur in the blast furnace. 
They showed that, contrary to the generally held opinion, 
the sulphur in the coke does not reach the level of the 
tuyeres of the blast furnace without undergoing alteration, 
but a great portion of it is previously volatilised by the 
ascending gases. It is then largely absorbed from the 
gases by the descending charge, and in this condition 
arrives in front of the tuyeres. Up to 800° the sulphur 
is principally absorbed by the oxides of iron from the 
sulphur-laden gases, while from Soo° upwards the position 
is reversed, and the lime becomes the chief absorbent of 
the sulphur. 

Reports of research work carried out during the past 
year by Dr. H. C. H. Carpenter (National Physical 
Laboratory), by Mr. J. C. Gardner (Birmingham), by Mr. 
F. Rogers (Cambridge), and by Mr. Gunnar Dillner and 
Mr. A. F. Enstrém (Stockholm), holders of the Carnegie 
tesearch scholarships, were submitted. Dr. Carpenter 
dealt with the types of structure and the critical ranges 
on heating and cooling high-speed tool steels under vary- 
ing thermal treatment. 

In the light of the anthor’s experiments the rationale of 
the advantageous presence of tungsten and molybdenum in 
high-speed tool steels appears fairly evident. The action 
of either of these elements consists in hindering, under 
certain conditions, and in altogether preventing, under 
suitably chosen conditions, changes in iron carbon alloys 
which would have for their result the softening of the 
material and its consequent unfitness for tool steel use. 
By suitable heat treatment it is possible to arrest the 
softening process at any desired stage, and thus obtain an 
alloy of any desired hardness. The metallographical 
results of the investigation are extremely interesting. 
They show that in spite of comparatively large percentages 
7 up to 17 per cent. or 18 per cent.—of special elements, 
iron and carbon still remain as the all-important factors in 
determining the types of structure of high-speed tool steels. 
Except that the polyhedral or ‘‘ austenitic ” type of struc- 
ture has never been obtained alone in a pure carbon steel, 
the types of the high-speed tool steels might all be obtained 
from pure iron carbon steels by appropriate thermal treat- 
ment. The austenitic structure appears to be that of the 
nose of the tool in actual use. Put briefly, the hardening 
of rapid tool steels at the present time appears to involve 
two factors, viz. (1) the widening, splitting, or lowering 
of the critical ranges by the special alloy element, and 
(2) the complete, or practically complete, suppression of the 
widened, split, or lowered range by a mild quenching, e.g. 
in an air-blast. 

Mr. G. Dillner and Mr. A. F. Enstrémt dealt with the 
Magnetic and electric properties of sheet steel and steel 
castings. The results obtained have rendered it possible 
to make some comparisons as to the relative suitability 
of the different methods for producing a soft steel for 
electrotechnical purposes (sheet material). It has appeared 
that Bessemer steel has a lower magnetic quality than 
open-hearth steel. On comparing basic and acid open- 
hearth steel, the basic steel has been found to be preferable 
and scarcely inferior to Lancashire iron. The reason why 
the Bessemer material is inferior in quality to the open- 
hearth sheets may possibly be that the Bessemer steel has 
a greater opportunity of dissolving gases when the air is 
passed through the bath of molten metal. Ju general, basic 
steel does not contain such large quantities of silicon and 
manganese as acid steel, and at the same time it is possible 
to get a lower percentage of carbon in the first mentioned 
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metal ; these facts may cause the hysteresis loss to be lower 
in basic than in acid steel. 

Mr. J. C. Gardner dealt with the effects caused by the 
reversal of stresses in steel, and Mr. F. Rogers submitted 
memoirs on troostite and on the heat treatment of steel. 

It was announced that Andrew Carnegie research 
scholarships for this year, of sol. each, were awarded to 
P. Breuil (Paris), Dr. H. C. H. Carpenter (National 
Physical Laboratory), E. G. L. Roberts and E. A. Wraight 
(London), and W. Rosenhain (Birmingham), and that 
scholarships, each of the value of rool., were awarded to 
H. C. Boynton (Cambridge, U.S.A.), L. A. Guillet (Paris), 
and WW. H. Hatfield (Sheffield). 

The council carefully examined the reports of the re- 
search work carried out by the holders of the Carnegie 
research scholarships during the past year, and decided 
that the report prepared by Dr. H. C. H. Carpenter 
(National Physical Laboratory) was deserving of the gold 
medal. The council also decided that special silver medals 
should be awarded for the research carried out conjointly 
by Mr. Gunnar Dillner and Mr. A. F. Enstrém (Stock- 
holm). The researches submitted by Mr. Gardner and 
Mr. Rogers were highly commended. The medals were 
presented by Mr. Carnegie at the banquet on May 12 at 
the Hotel Cecil, when 500 gentlemen were present. 

During the meeting it was announced that Mr. Carnegie 
would give to the institute a further sum of soool. to cover 
the cost of printing the reports submitted by the Carnegie 
research scholars. 


HIGHER EDUCATION IV LONDON. 


JQ ECENT events inspire hope in the future of higher 

education in London. The report presented by Sir 
Arthur Riicker, F.R.S., principal vf the University of 
London, at the celebration of presentation day on May 10, 
and the speech of Lord Londonderry in proposing ‘* The 
Institution of Mining and Metallurgy”? at the annual 
dinner of its members, are both highly encouraging and 
indicative of the growing importance attached in the 
metropolis to education of university standing, especially 
in science and technology. 

Sir Arthur Ricker, in the course of his report, dealt in 
detail with the operations of the University of London, 
and was able to show that some of the preliminary work 
done since the re-organisation of the university has begun 
to bear fruit in the academic year now approaching its 
termination, and that the activity of the university has 
been extended in several directions. The question of the 
conditions of entrance to universities has been prominently 
before the public during the year, and a very important 
step has been taken by the Universities of Oxford, Cam- 
bridge, and London, which have agreed upon a scheme 
for the mutual recognition of the certificates given for 
their respective entrance examinations. Already twenty- 
five persons have been matriculated as students of London 
University under this agreement. Considerable progress 
has been made, also, with the project for the concentration 
of the teaching of the preliminary and intermediate studies 
of medical students in a few centres under the control of 
the university. Arrangements are in progress under the 
auspices of the university for establishing centres at Uni- 
versity and King’s Colleges, and Mr. Alfred Beit has 
given a munificent donation of 25,o00l. in aid of the 
scheme Jor the establishment of a third centre on the 
South Kensington site. It is much to be hoped that this 
generous gift will be supported by other large subscrip- 
tions. It is a matter of vital interest to the public that 
the unique opportunities for medical education afforded by 
the great metropolitan hospitals shall not be wasted, and, 
if they are to be utilised, it is essential that the whole 
curriculum of medical education shall be easily accessible 
to London. It is necessary, continucd Sir Arthur Riicker, 
that medical education shall receive public help similar to 
that which is ungrudgingly given to engineering. It is 
not too much to say that medical men do more unpaid 
work for the public than do the members of any other 
profession, and that, in return, less help has been given 
by the public to medical education, in London at all 
events, than to any other of the principal branches of 
applied science. Large as the gifts to the university are, 
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it is unfortunately true that much money is needed to 
make up for the neglect of university teaching in London 
in the past. Though the increasc in the Government 
grant to university colleges will be of great value, the 
equipment of both University and King’s Colleges needs 
improvement, and the salaries of the professors are quite 
inadequate. The whole question of retiring pensions, to 
which a private donor has just devoted 2,000,000!. in 
America, is untouched in London. 

After the presentation for degrees at the University of 
London, there was a reception at Bedford College. The 
oceasion is always one for the assembling of the friends 
of the higher education of women in London, and about 
five hundred guests were received by the principal, Mrs. 
James Bryce, and Mrs. Leonard Darwin. The students 
who were presented at the university included eight for 
science degrees. The college authorities are contemplating 
a great re-building scheme, for the lease of the present 
premises in Baker Street is almost on the point of ex- 
piring, and an appeal is being made for a quarter of a 
iillion sterling, of which 100,c00!. would be devoted to 
endowing a college capable of accommodating five hundred 
students. 

Lord Londonderry, in his speech at the annual dinner 
of the Institution of Mining and Metallurgy, referred to 
the work of the committee appointed by the Government 
to consider the coordination of the Royal College of Science 
at South Kensington with other institutions for higher 
scientific and technological instruction in London. An 
interim report has been presented by the committee. The 
(sovernment has definitely informed the committee that, 
provided satisfactory arrangements can be arrived at for 
the due coordination of the work of the various higher 
scientific teaching institutions in London and elsewhere, 


und provided that guarantees are obtained for the adequate | 


management of what will practically be a congeries of 
highly organised technical courses, and for the provision 
of a thoroughly satisfactory annual income for the upkeep 
of a great centre for this higher work, the Government 
is prepared to entrust the management of the Royal 
College of Science, including the Royaf School of Mines, 
to a committee to be newly established for the purpose. 
This procedure, it is expected, will bring the work of the 
Royal College and Schoot of Mines into the closest possible 
relations with that of the other higher teaching institu- 
tions, so that a higher degree of cooperation and coordin- 
ation may be attained in this important portion of the 
educational field. Lord Londonderry announced that he 
has gocd grounds for believing that the Chancellor of the 
Exchequer has been considering the financial aspect of the 
new condition of things that will be brought about in re- 
gard to the Royal College of Science if the changes out- 
lined actually take effect, and that a reasonable increase 
in the sums at present annually devoted towards the ex- 
penses of the Royal College of Science will be made. Thus 
the Royaf College, in its immensely enhanced possibilities 
af usefulness owing to its large new buildings, will be able 
to bring to the common aim, not onfy its fabric and its 
excellent equipment, and, of course, its good will and 
prestige, but also a satisfactory annual income as a sub- 
stantial contribution to what must be the heavy annual 
expenditure involved in the great work to be carried on 
for higher scientific and technological education in the 
metropolis. 

As Mr. Haldane, the chairman of the committee referred 
to by Lord Londonderry, said on the same occasion, there 
is now a prospect of the establishment of such a school 
of mining and metallurgy as will make London the first 
city of the Empire in point of education in these matters. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Some five or six years ago a special com- 
mittve was called together at Cambridge, and an effort 
was made to obtain the cooperation of the colleges and 
the town and county councils in a scheme for the inyprove- 
ment of the milk supply of Cambridge. The committee 
had as its primary object the eradication of tuberculosis, 
heginning with bovine tuberculosis, fram the county of 
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Cambridge. Concurrently it took up the guestion of the 
housing of cattle, the sterilisation of milk, the methods 
of storage and distribution of milk, “and the question of 
what milk should be refused by the colleges and by private 
purchasers. All these points were considered, not only 
with regard to tuberculosis, but also in connection with 
other infections diseases, e.g. diphtheria, scarlet fever, and 
typhoid fever. The Cambridge Town Council undertook 
to pay the expenses of a veterinary surgeon, and the foflow- 
ing colleges undertook to consider the matter favourably, 
and in most cases offered a certain annual subven- 
tion :—Gonville and Caius, Trinity Hall, Sing’s, Christ's, 
Sidney, Emmanuel, Downing, and Girton, but the larger 
colleges stood out, and the scheme fell through. 

Prof. Woodhead, in an interesting article in the Cam- 
bridge Review of last week, raises the question whether 
some such scheme should not be revived, and points to 
the recent outbreak of scarlet fever, which was especially 
prevalent in one or two colleges, as an instance of a 
disease which might easily have been avoided if the com- 
munity had taken proper precautions. 

It is proposed to erect a building containing examination 
rooms on a site on the north-east corner of the museum 
grounds. At present the university is put to great cost 
in hiring rooms which, apart from their expense, are not 
well adapted for examinations. The syndicate appointed 
to consider this question estimates that for a sum of 
zs5o0ol. it could provide for alf examinations held in the 
university throughout the year, except, perhaps, for a week 
or two in Jane and December. 

Vhe Vice-Chancellor announces the generous offer of the 
Drapers’ Company to find the sum of s5ooo0l. towards the 
cost of a building for the department of agriculture pro- 
vided that a further sum of soool. is raised by voluntary 
subscriptions by the end of the current year. 

The long vacation course in pathology, public health, 
and pharmacology will begin on Monday, July 3. Special 
courses of lectures have been arranged on phagocytosis, 


| by Prof. Woodhead, with the assistance of Mr. W. Malden; 


on illness caused by unsound food, by Mr. H. E. Durham; 
on diphtheria, agglutinins, precipitins and hamolysins, by 
Mr. G. $. Graham-Smith; and on protozoa and protozoal 
Further information about these 
courses may be obtained by writing to Prof. Woodhead, 
The Museums, Cambridge. 

Special courses on physiology, osteology, human 
anatomy, and histology will be given during the long 
vacation by Mr. Barcroft and Mr. Cole, Dr. Barclay-Smith, 
Dr. A. Hill, and Mr. Manners-Smith. These will begin 
on July 5. 


Tue jubilee of Cheltenham Ladies’ 
brated on Saturday last, and a new 
declared open. The new laboratories and lecture-rooms 
have been erected at a cost of 18,o001., and include rooms 
well equipped for the teaching of physics, chemistry, and 
botany. 


College was cele- 
science Wing was 


Tue following resolution was carried at a meeting of 
the council of the Rovaf College of Surgeons of Engtand, 
held on Thursday last :—‘‘ That it be referred to the Com- 
mittee of Management to consider and report as ta the 
desirability of treating chemistry, physics, and biology as 
subjects of preliminary education, and of requiring that 
an examination in them should be passed before the re- 
cognition of the commencement of medical studies, and to 
repart further as to the desirability of the two colfeges 
approaching the Universities and other examining bodies 
with the view of adopting a five years’ curriculum of pro- 
fessional study from the date of passing the Preliminary 
Science Examination." 4 


AN entrance scholarship in science, value 48/, for three 
years, will be awarded by the council of Bedford College 
for Women (University of London) on the result of an 
examination to be held June 28-30. Fulf particulars can 
be obtained from the principal, and forms of entry must be 
received by June 12. The council, on the recommendation 
of the Reid trustees, will award the Reid fellowship in 
June to a graduate of the University of London who is 
also an associate of Bedford College. Applications should 
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be received by the hon. secretary of the Reid trustees by 
May 30. Miss Alice Ravenhill is to begin a course of 
lectures on May 18, at 4.30 p.m., on the “* Teaching of 
Hygiene.” 


SOCIETIES AND ACADEMIES. 


Lonpon. 

Chemical Society, May 4.—Prof. R. Meldola, F.R.S., 
president, in the chair—Notes on sodium alum: J. M. 
Wadmore. The author has confirmed the observations of 
Augé, Zellner, and Dumont as to the existence and certain 
of the properties of sodium alum.—Camphoryl-pseudo- 
semicarbazide: M. ©. Forster and H. E. Fierz. This 
eompound was obtained by reducing eamphorylnitroso- 
pseudo-earbamide with zinc dust in dilute acetic acid; it 
condenses readily with aldehydes and ketones, yielding 
products characterised by high specific rotatory powers.— 
Some derivatives of anhydraeetonebenzil: F. R. Japp and 
J. Knox. Deseriptions of the condensation products of 
benzil with certain unsaturated ketones are given.—The 
dihydrocyanides of benzil and phenanthraquinone, part ii. : 
F. R. Japp and J. Knox.—A condensation product of 
mandelonitrilc: F. R. Japp and J. Knox. It is shown 
that Minovici’s compound, C,,H,,ON, (Ber., 1890, xxxii., 
2206), obtained by saturating mandelonitrile in dry ether 
with hydrogen chloride, is identical with the substance 
obtained by Japp and Miller by the action of hydrogen 
chloride on a solution of benzil in aleoholie hydrocyanic 
acid (Trans, Chem. Soc., 1887, li., 29).—Aetion of hydra- 
zine on unsaturated y-diketones: F. R. Japp and J. 
Wood. ‘The authors have used Paal and Sehulze’s re- 
action to distinguish the configurations of certain analogous 
unsaturated diketones. By this means they have obtained 
confirmatory evidence for the configuration assigned by 
Japp and kKlingemann to the two modifications of 
aB-dibenzoylstyrene and of dibenzoylstilbene.—The 
thesis of substanees allied to adrenaline: H. D. Dakin. 
——Methvlation of p-aminobenzoic acid by means of methy] 
sulphate: J. Jonhnston.—The atomie weight of nitrogen : 
R. W. Gray. By the examination of (1) the relative densi- 
ties and eompressibilities of nitrie oxide and oxygen, and 
(2) the decomposition of nitric oxide with finely divided 
niekel, a mean value of 14-006 (which is regarded as 
possibly too low) was found for this constant.The methyl- 
ation of gallotannic acid: O. Rosenheim. t 
methyl-derivative was obtained, by methylation with methyl 
sulphate, and this on hydrolysis furnished a mixture of 
trimethyl- and dimethyl-gallic acids:—The interaction of 
hydrogen sulphide and sulphur dioxide: W. R. Lang and 
C. Carson. <An investigation of Wackenroder's solution 
showed that the action of hydrogen sulphide produces first 
sulphur and water, and that by the further action of 
sulphur dioxide on sulphur polythionie acids are produced. 
—The formula of evanomaclurin: A. G. Perkin. It is 
now found that the formula C,,H,.O, is to be preferred 
in place of C,,H,,O, formerly used. 


Paris. 

Academy of Sciences, May 8.—M. Trocst in the chair.— 
The increase of the rotatory power of fatty molecules in 
passing to the state of cyclic compounds: A. Hatter and 
M. Desfontaines. A compurison is given of the rotatory 
powers of alkyl esters of ®-methyladipic acid with the 
esters of the corresponding 8-cyclopentanonecarboxylic 
acids, the rotations of the jatter being faund to be about 
thirty times those of the former. The densitics and boil- 
ing points of the various esters under examination are also 
given.—On a new synthesis of oxalic acid: H. Moissan. 
It has been shown in a previous paper that whilst per- 
fectly dry carbonie acid is without any aetion upon 
potassium hydride, in the presence of a minute trace of 
water the two substances react with the quantitative 
formation of potassium formate. It is now shown that if 
this reaction is allowed to take place at a higher tempera- 
ture, 80° C., a mixture of potassium formate and oxalate 
is produced. The oxalie acid formed was separated, and 
its identity proved by analysis and numerous reactions. 
Endoglobular pseudo-hematozoa: A. Laveran. As some 
ef the normal elements of blood, more or less modified in 


Namtsss, VOL 72) 


syn- | 


A penta- | 


their appearance, have on more than one occasion been 
mistaken for endoglobular hematozoa, a detailed account, 
with diagrams, is given of some of the more common cases 
leading to this error.—On the magnetie hysteresis produced 
by an oscillating field superimposed on a constant field: 
P. Duhem. \ theoretical investigation completing a 
former paper on the same subject.—Geodesic and magnetic 
work in the neighbourhood of Tananarive: P. Cotin. 
The triangulation of the reetangular section between the 
south and west of Tananarive has been completed at sixty- 
seven points. At the same time magnetic observations 
have been carried out at twenty-six stations, a tabular 
view of the results being given.—The oscillations of rail- 
way carriages on entering and leaving a curve: Georges 
Marié.—Observations of the Giacobini comet (1905 «@) 
made with the large equatorial of the Observatory of 
Bordeaux: Ernest Esetangon.—QOn Voss surfaces and 
non-luclidean geometry : Alphonse Demoutin.—On the in- 
determinate equation x@+ y@=bs¢; Ed. Maittet.—On some 
points in the theory of numbers and the theory of func- 
tions: Georges Rémoundos.—On a new = spectrum 
observed in gadolinium: G. Urbain. The author, having 
obtained a specimen of gadolina of such purity that twenty 
successive fractions gave the same value for the atomic 
weight, has examined the speetrum. There is no absorp- 
tion speetrum in the visible region, but there are some 
strong absorption lines in the ultra-violet. The ultra-violet 
phosphorescence given by this gadolinium in the kathode 
rays proved to be the same as that attributed by Sir W. 
Crookes in 1898 to a new element named by him 
victorium. The author proposes to submit the question 
as to the identity of gadolinium and vietorium to further 
experiment.—On the triboluminescence of potassium 
sulphate: D. Gernez. The experiments of the author are 
not in accord with those of Bandrowski on the same sub- 
ject. The emission of light appears to be the result of 
breaking up of erystals already formed, and if due pre- 
cautions against shock be taken, the phenomenon is not 
observed at the moment of separation of the crystals from 
their mother liquor.—The specific volume of a liquid in 
a capillary space: M. Ponsot.—On the electrical resist- 
ance of metallic wires for high-frequency currents: André 
Broca and M. Turchini. The authors have compared the 
resistances obtained experimentally with those calculated 
from Lord Kelvin's formula. For non-magnetic metals, 
copper and platinum, the deviations from the law calcu- 
lated by Lord Kelvin are small for moderate frequencies. 
These deviations, however, are greater than the experi- 
mental error, and follow a definite law.—A new method of 
calculating the exact moleeular weights of liquefiable gases 
from the experimental determination of their densities ; 
Philippe .\. Guye. The method described, the detailed 
proof of which is reserved for a later paper, has been 
upplied to the cases of carbon dioxide, nitrous oxide, 
sulphur dioxide, hydrochloric acid, and acetylene. The 
values for the atomie weights of carbon, hydrogen, sulphur, 
and chlorine agree very elosely with those determined by 
chemical methods. The value for nitrogen (14-006) is lower 
than the value dedueed from chemieal data (14-04), and 
there is reason ta suppose that the latter is too high.—The 
action of potassammonium upon barium bromide: A. 
Joannis. The reaction has been found to be in accord- 
ance with the equation 


BaBr, +2NH,K =2KBr+H,+Ba(NH,),. 


—QOn the colloidal forms of ferric chloride: G. Matfitano. 
—The electrolytic reduction of the nitrocinnamic acids: 
C. Marie. \eta- and para-nitrocinnamic acids give by 
electrolytic reduction in alkaline solution the correspond- 
ing azoxy acids. The position of the nitro or the amina 
group has a marked influence on the ease with which the 
hydrogen is added to the lateral chain. Para derivatives 
give hydrocinnamie compounds much more easily than the 
corresponding meta compounds.—The action of carbon 
monoxide upon silver oxide, and its application to the 
determination of small quantities of earbon monoxide in 
the atmusphere: Henri Dejust. Silver oxide, dissolved 
in ammonia, is immediately reduced by traces of carbon 
monoxide. The author proposes a colorimetrie method 
based on this reaction for the estimation of minute traces 
of carbon monoxide in the air.—On strontium ammonium : 
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M. Roederer. Stror')/ar ammonium is prepared in a 
similar manner to the « mpounds of ammonia with barium 
and calcium, and fias (he analogous formula Ba(NH,),-— 
Osmosis through tubes of fused quartz: G. Belloc. The 
passage of gases through quartz tubes appears to be the 
result of a kind of devitrification caused by moisture and 
high temperature, thr tendency to crystallisation being 
clearly made out under the microscope.—On a new osmium 
compound and a new reaction for osmium : Pifierfa 
Alvarez. The process is based on the formation of a 
green compound of hydriodic acid and osmium iodide of 
creat tinctorial power The «tion of alkalis on aqueous 
solutions of acetol. \ndrée Kling. The behaviour of acetol 
on neutralisation with hases seemed to point to its being a 
psendo-acid, and this view was confirmed by a study of 
the changes in ts electrical conduetivity—On the 
saccharification by malt of artificial starch: Eug. Roux. 
—The action of metal ammoniums on the halogen deri- 
vatives of methane E Ghabtay. The equation 


INH Nad 2( i) WW NaCl+ CH,+- CH, NH,+NH, 


was found to represen’ the reaction between methyl chloride 
aad sodium ammonniun. The reactions with chloroform 
and iodoform were more vomplicated.—On the use of metal 
ummoniums in organic chemistry: the formation of 
primary amines: Paul Lebeau.—On a new method of 
characterising the purity of milk based on the estimation 
of the ammonia: A Trillat and M. Sauton. Ammonia 
should not be present in normal pure mill; its presence 
is evidence of pollution.—On polymorphic transformations 
by mechanical action Fred. Walierant._-On the state of 
preservation of minerals in arable earth M. Cayeux. In 
opposition to the views of MM. Delage and Lagatu, the 
author finds that minerals in an altered state are always 
present in arable earth.—New speci. of endophytes of 
orchids: Noél Bernard.—The ulture vf Morchella: Ch. 
Répin.—The elective «tion of chloroform on the liver: 
M. Doyon and J. Billet.—On the toxicity of the urinary 
alkaloids: H. Guillemand and P. Vraneeano.-—The 
cstimution of the sugar in the blood at the moment of 
necouchement in. the gout without udders: M. Poreher. 

The influence of sexuality on the nutrition of Bombix 
mori at the later stages of its evolution. The localisation 
of the glycogen, fat, and soluble albumen in the course 
ef nymphosis: C Vaney and F. Maignon. 


DIARY OF SOCIETIES. 
THURSDAY, Mav 33. 


Rovat Society, at 4 30.—On Lesage’s Theory of Gravitation and the 
Repulsion of Light: Prof G. H. Darwin, F.R-S.—The Atomic Weight of 
Chlorine; an Attempt to Determine the Equivalent of Chlorine by direct 
burning with Hydrogen: Prof H. B, Dixon, F.R.S., and B.C. Edgar. 

‘The Flow of the River Thames in Relation to British Pressure and 
Rainfall: Sir Norman Lockyer, K.C.B., F.R.S., and Dr. W. J. S$ 
Lockyer.—Thorianite, a New Mineral, from Ceylon: Prof W. R. 
Donstan, F.R.S., and G. S. Blake.—A Modified Apparatus for the 
Measurement of Colour, and its Application to the Determination 
of the Colour Sensations. Sir William Abney, K.C.B., F.R S.— 
Further Observations on the Germination of the Seed of the Castor Oil 
Plant (Ricinus communis): Prof. J. Reynolds Green, F.RS, and 
H. Jackson.—On the Efferent Relationship of the Optic Thalamus and 
Deiter’s Nuclens to the Spinal Cord. with Special Reference to the 
Cerebellar Influx Theory (Hughlings Jackson) and the Genesis of 
Decerebrate Rigidity (Sherrington): Dr. F. H Thiele.—On Reciprocal 
Innervation of Antagonistic Muscles. Eighth Note: Prof. C S. Sher- 
rington, F.R.S.—The Structure and Function of Nerve Fibres. 


Pre- | 


liminary Communication and Addendum : Prof. G. S. Macdonald.—On ° 


the Occurrence ol sl nefheles (Myzomyia) Li don? in Calcutta: Major 
A. Alcock, C.1 E., F.R.S., and Major J. R. Adie.—On the Chemical 
Mechanism of Gastric Secretion: Dr. J. S. Edkins.—Cootributions to 
the Pbysiology of Mammalian Reproduction. Part I. The Cstrous 
Cycle in the Dog. Part Ii. The Ovary as an Organ of Internal 
Secretion: F. H. A. Marshall and W. A. Jolly. 

Suva InsTiruTion, at : ~ Flame: Sir James Dewar, F.R.S. 

‘CIETY OF ARTS, at 4 cy — Plague in India: Dr, C. Creighton. 

Facapay Society, at § —An Appticatiun to Electrolytes of the Hydrate 
‘Theory of Solutions Dr T. M. Lowry. 


FRIDAY, Mav 9. 

RZovat Institution, at 3.—The Native Races of the British East Africa 
Protectorate ; Sir Charles Liiot, K.C.M G. 

4 tOEMLOLOGICAL So ery at 8.30. Phthisis Rates; their Siguificance 
ald their Teaching: Dr. A. Ransome, F.R.S.-—Demonstration of a 
New Method for Recerding the I -idence of Infectious Disease: 
C. H. Cooper. 
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SATURDAY, Mav 20. 
RovaL Institution, at 3.—Tbe Evolution of the Kingship in Early 
Society : Dr. J. G. Frazer. 


MONDAY, Mav 22. 

Society oF ARTS, at 8.—Tbe Uses of Electricity in Mines: H W. 
Ravenshaw. 

Vicrorta InsTiTUTE, at 4.30.—Minerals and Metals of the Old Testa- 
ment: Cavaliere W. P. Jervis. 

TUESDAY, May 23. 

Society OF ARTS, at 4.30 —The Cape to Cairo Railway: Sir Charles 
H. T. Metcalfe, Bart. 

ANTHROPOLOGICAL: LNSTITUTE, at 8.15.—The Great Zimbabwe: Franklin 
White. ¢. 

WEDNESDAY, May 24. 

LInNEAN Society, at 8.—Anniversary Meeting. 

Grotoaicat Society, at 8.—Onthe Igneous Rocks occurring between 
St. David's Head and Strumble Head (Pembrokeshire): J. V. Elsden.— 
(1) The Rhbztic and Contiguous Deposits of Glamorganshire i (2) On the 
Occurrence of Rhetic Rocks at Berrow Hill, near ‘lewkesbury 
(Gloucestershire): L. Richardson. 

Society oF Arts, at §.—Modern Lightning Conductors: Killingworth 
Hedges. 

THURSDAY, May 25. 

Rovat Socterty, at 4.30.—Croonian Lecture on * The Globulins *: W. B. 
Hardy, F.R.S. 

Ravac institution, at 5.—Electro-magnetic Waves: Prof, J. A. Flem- 
ing, F.R.S. 

Institution oF EvLectRicaL ENGinEERS, at §.—Wireless Telegraphy 
Measurements: W. Duddell and J. E. Taylor. 


FRIDAY, May 26. 
Rovat Institution, at 9.—The Development of Spectro-chemistry : 
Prof. J. W. Brabl. 
SATURDAY, May 27. 
Rovat Institution. at 3.—The Evolution of the Kingship in Early 
Society : Dr. J. G. Frazer. 
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is the temperature of the Sun (black | 


body temperature), as determined 


by Professor C. Féry by means of | 


his Radiation Pyrometer. 

The Féry Radiation Pyrometers 
are available for temperatures from 
500 C. (i.e. below a red heat) up to 
any higher limit. 
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ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST, 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


MINERALS, ROCKS, FOSSILS. 


A large stock of BRITISH AND FOREIGN MINERALS always on view. 
CORNISH MINERALS 
A SPECIALITY. 
Special display for Teachers and Students on Saturdays. 


RICHARDS’ SHOW ROOMS. 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES, 

25 Specimens, 5/6; 50 du, 10/63 100 do, 2f/-3; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, £5/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists' Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Birds, Mammals, &e., 


Open till 7 p.m. 


RECENT & COMING ECLIPSES. 


Sir NORMAN LOCKYER, K.C.B., F.R.S. 


Second Edition, 
Viziadrug, in India, 
visible in 1900, 


MACMILLAN AND CO., 


containing an account of the Observations made at 
in 1898, and of the conditions of the Eclipses 
1g0I and 1905. 


8vo. 6s. net. 
LIMITED, LONDON. 


NOTICE.—Advertisements and business letters for NaturRE should be addressed to the Publishers, Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘' NATURE." 


The telegraphic address of Nature is ‘‘ Puusis,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


s. @.| TOALL Praces ABROAD:— §& S. a. & s. d. Pate te 
earl - Bw earl 11 6 ~Lhree Lines in Column a 2 6] Quarter Page, or Half 
vo - i ‘ ¥ Per Lineafter . 9 a Column 11500 
Half-yearly org 6 Half-yearly 915 6 QOzge Sixteenth Page, or Eighth Col. Famall tial arasevona Geller 
(Quarterly . 07 6 Quarterly o 8 a! One Eighth Page, or Quarter f 259 
Column ‘ . a8 6 | Whole Page . 6 6. 


* The first line being in heavy type is charged for as Two ines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. 


MARTIN’S STREET, LONDON, 


SVEGe 
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LATEST IMPROVED "3" | | 
DOUBLE-SURFACE 

CONDENSER. 


Overcomes the many disadvantages of 

previous patterns. which militate to a 
E great extent their usefulness and gen- 
E 


eral adoption in laboratories. 


Patent applied for, 


Answers equally well for distillations with direct 
steam, ordinary distillations, or under reduced 
pressure. Easily cleansed by removing inner con- 
densing tube. ; 

In case of breakage (chances of which are re- 
duced to a minimum), any part may be readily 
renewed at very small cost, or, in fact, replaced 
from the stores of any ordinary laboratory. _ 

May be used in any position, with or without 
vacuum. 

Takes less than one-third the bench room of an 
ordinary Liebig type condenser. 


THE 


WOODHOUSE 


For distillations under reduced pressure, where 
fractions have to be separated, the fractionating 
end (as shown in Fig.) will he found extremely 


_ INCLINED PLANE. 


<eas Price 255 '— 
Condenser, 5/G; Fractionating End, 10/6; eee 
Complete Apparatus (as shown), 2 O/=. 


CE. MULLER, ORME & CO.,Lta, FOWNSON & MERCER, 


148 HIGH HOLBORN, LONDON. | 34 CAMOMILE STREET, E.C. 


THE NEW HIGH POTENTIAL APPARATUS 


(GRISSON RESONANCE TYPE). 


a Illustrated Descriptive Pamphlet now ready. post free. 


THE NEW GRISSON VALVE > 
(ELECTROLYTIC RECTIFIER). 


Z@—- = Illustrated Descriptive Pamphlet also now ready, post free. 


ISENTHAL & CO., 85 Mortimer Street, London, W. 


\ Contractors to the Admiralty, War, India, and Colonial Offices, dc. 


THE LONDON STEREOSCOPIC COMPANY’S 


LATEST INTRODUCTION 


Che “Artist” Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photugraphing Figure Studies, Antmals, Natural History 
Subjects, Architecture, Landscapes, &c. 
The picture can be viewed the full size and focussed right up to the moment 
of exposure. 


Write for Fully Mlustrated Booklet (N) Free Irom 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Printed by RicnarD Cray anv Sons, Limiten, at 7 & & Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacwitLan 
AND Co., LrmiTep, at St. Martin's Street, London, W.C., and THE Macmi_tan Company, 66 Fifth Avenue, New York.—THursDay, May 18 19005. 


AX OWABIEIIE NC IIEIENORS 0188 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoORDSWORTH. 


No. 1856, VOL. 72] 


THURSDAY, 


[PRICE SIXPENCE 


MANS 


1905 y 


Registered as a Newspaper at the General Post Office.] 


{All Rishts are Reserved. 


— 


THE NEW “‘ADIX” CALCULATOR. | 


en oe 


‘Ihe neatest, simplest, smallest and cheapest calculating machine ever 
designed, For adding up columns of figures rapidly and accurately. Can 


be used by anyone. ‘'A necessity for all who have to add.” Made 


entirely in stee! and aluminium, 
” 


Price <31/G complete in leather case 6” x 3)” « 1”. 


NEWTON S& CO., 


Scientific Instrument Makers to H.M. the King, H.R.H. the 
Prince of Wales, and the Government, 


S3ELEET STREET, LONDON. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1'-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY:. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


RESONANCE COIL 


of the 


NEW HIGH POTENTIAL APPARATUS. 


ZAMBRA’S 


ANEROID 
BAROMETERS. 


NEW ILLUSTRATED AND 
REVISED PRICE LISTS 
Free by Post. 


NEGRETT! & 


igi "y 
= 900 
99,0, 


The Watch Size 
Aneroid for foretelling 
weather and measur- 
ing heights. 


38 


Holborn Viaduct, 
E.C. 
Branches— 
AS Cornhill; 
22 Regent Street. 
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OPTICAL CONVENTION, 1905. 


President: 
Dr. R. T. GLAZEBROOK, M.A., F.R.S., 
Director of the National Physical Laboratory. 
Vice- Presidents: 
¢ Sin We. pe Wivetesuis Asnev, K.C.B., D.C.L., F.R.S. 
Tue Richt Hon. THe Lorp Biytuswoop. 
Sir W. H. M. Curistie, K.C.B., M.A., F.R.S., 
Astronomer Royal. 
Tue Ricut Hon. Tue Earv or CrawrorD, K.T., LL.D., F.RS. 
Mr. Tuos. R. Datcmever, F.R.A.S. 
Tue Hon. Avpan G. H. Ginas, M.A., M.P., 
Master of the Worshipful Co. of Spectacle Makers. 
Sir Howaro Gruss, F.R.S. 
Tue Richt Hon. Tue Lorp KeEtvin, O.M., G.C.V.O., F.R.S. 
Tue Ricut Hon. Tue Loro RayreicH, O.M., D.C.L., F.R.S. 


4 pee OPTICAL CONVENTION will be held at the Nortu- 
AMPTON INSTITUTE, CLERKENWELL, E.C., from May 31 to 
June 3, inclusive. 

The object of the Convention is to bring into co-operation those 
interested in Optical Matters, from all sides of the question, theo- 
retical, practical, and commercial. 

The mornings will be devoted to papers and discussions on Optical 
subjects. These will be collected in a volume to be issued by the 
Convention. 

There will be an 


EXHIBITION OF OPTICAL & SCIENTIFIC INSTRUMENTS 


of British manufacture, in the large ha!l of the Northampton J nstitnte, 
during the Convention, open daily from 12 toto p.m. In connection 
with this, a catalogue is in preparation, which will be a useful work 
of reference in regard to instrnments manufactured in this country. 
The Subscription for Membership of the Convention will be five 
shillings. Applications for membership shonld be addressed to the 
Hon. Sec., Mr. F. J. Seuny, M.A., Elm Lodge, Teddington, 
Middlesex, who will be glad to furnish further particulars if desired. 


ADMISSION to the Exhibition, daily, ONE SHILLING, 
after 7 p.m., Sixpence. 


Tickets admitting to the Exhibition at any time while it is open, 2,6. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 


The ANNUAL GENERAL MEETING will be held this year in 
SOUTH AFRICA, commencing at Cape Town on Tuesday, August rs. 


PREStOENT-ELECT 
Proressor G. H. DARWIN, M.A., LL.D., Ph.D., F.R.S. 


Owing to the exceptional circumstances of this Meeting, contributions to 
the Sectional proceedings have been specially invited. Authors of Papers 
accepted hy the Sectional Committees are reminded that all abstracts 
(together with the original Papers, if possible) must he sent into the Office 
of the Association not later than June 15. Abstracts received after that 
date will appear in the Annual Report, but cannot he printed before or 


dnring the Meeting. 
A. SILVA WHITE, Assistant Secretary. 


UNIVERSITY OF LONDON. 
TILE BROWN ANIMAL SANATORY INSTITUTION. 


(UNOER THE GOVERNMENT OF THE UNIVERSITY.) 


Notice is hereby given that, in accordance with the Will of Mr. Brown, a 
conrse of Five Lectures will be delivered by the Professor-Superintendent 
(T. Grecor Bron, Esq., M.D., B.Sc., F.R.S.) in the Physiological 
Laboratory of the University of London, South Kensington, S.W., on 
Tuesdays, May 30, and June 6, 13, 20 and 27, at Five o'clock each after- 
noon. Subject: ‘“‘ The Work of the Brown Institution.” 

The Lectures are free to the public. 

By Order of the Senate, 
PERCY M. WALLACE, 
Secretary to the Senate, University of London. 


May 19, 1905. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


The Council will shortly proceed to fill the vacancy in the Chair of Civil 
Engioeering and Surveying occasioned by the resignation of Professor 
Vernon-Harcourt. 

Candidates for the appointment are requested to send their applications 
(accompanied by at least twenty printed copies of any testimonials they 
may wish to submit) not later than June ro to the ACTING SECRETARY, 
from whom fol! particulars may be obtained. 


WALTER W. SETON, M.A, Acting Secretary 
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BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES: 


J. E. Mackenzie, Pb.D., D.Sc. 
“7H. Wren, Ph.D., B.A., B.Sc. 
AuseRT GrtFFitHs, D.Sc. 
Physics ... ae aes ass {Be Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
E. H. Smart, M.A. 


Chemistry ... ae ose 


Mathematics we Uw, G. Bint, B.A, B.Sc. 

A. B. Renote, M.A., D.Sc. 
Botany... we {BR Parrscin’ Ph.D. B.Sc, 
Zoology ... eo H. W. Untuank, B.A., B.Sc. 


Geology & Mineralogy . Geo, F. Harrts, F.G.S. 
Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S.M,. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Itallan Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, | 
Building and Machine Construction, Steam, Theoretical aod Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 6d. (post free 8d.), on application to the SECRETARY, 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
HISTORY OF CHEMISTRY. 


A Course of Nine Lectures will be given by Dr. J. BE. MACKENZIE on 
Saturdays, commencing May 27, at 12 noon. 
Fee for the Course, 5s. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 


A Reid Scholarship in Arts, annual value £31 10s. first year, £28 75. 
second and third years, and an Arnott Scholarship in Science, annual value 
£48, both tenable for three years, will be awarded on the results of an 
examination to be held at the College on June 28 and 29. For further 
ioformation apply to the PRINCIPAL. 

DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

Students are admitted to the Training Course in October and January. 

Two Scholarships, each of the valne of £10, will be awarded for the 
course of Secondary Training beginning in October, 1905. 

Applications should reach the HEAo oF THE TRAINING DEPARTMENT 
not later than July 7, 1905. 


EAST LONDON TECHNICAL 
COLLEGE. 


A Course of Four Lectnres on Electrical Measurements will be given at 
the East London Technical College on Wednesdays, May 31, June 7, 14, 
21, at5.30p.m. Fee for the Course, 5s. 


TUITION BY 
CORRESPONDENCE. 


For MATRICULATION, B.A., SCHOLARSHIPS, and PRO- 
FESSIONAL PRELIMINARIES. Tuition in Latin, Greek, French, 
German, Italian, Mathematics, Mechanics, Physics, Chemls- 
try, Psychology, Logic, Polltical Economy, Book-keeping. 
The Staff includes Graduates of Oxford, Cambridge, London, and Royal 
Universities. —Address Mr. J. CHARLEsTON, B.A., Burlington Correspond- 
ence College, Clapham Common, London, S.W. 


TO SCIENCE MASTERS, especially those 


taking ELECTRICITY as a special subject. Wanted by July 1 next 
for important College, well-qualified Master for Electricity. One who 
has had some experience in the organisation of the work of a local 
Technical Instruction Committee. Salary, 4150 to £200 per annum, 
Candidates for the ahove and those seeking posts for the term com- 
mencing in September next should apply forthwith, giving details as 
to qualifications and enclosing copies of testimonials, to GriFFiTHs, 
Smirn, Power. & Smiru, School Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. 


MEERUT COLLEGE, 
(NORTHERN INDIA.) 


Applications are invited for the FIRST (European) PROFESSORSHIP 
(PHYSICS). Salary, £320 per annum (£50 passage money). Candidates 
should he University Graduates, under 30 years of age, and unmarried. 
For particulars apply to Professor WorTHINGTON, Mobuns, Tavistock. 


For other Scholastic Advertisements, See pages XXXIV ANA XXSV. 
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OPTICAL —-&PABLOID 
PAOTOGRAPAIC | 


CONVENTION, CAEMICALS 


May 31 to June 3 NO WEIGHING 


NO MEASURING 
NO WASTE 


(At the Northampton Institute, cenit 
ALWAYS ACCURATE 
Clerkenwell, London, E.C.), ALWAYS RELIABLE 
a number of Optical and other ASU Ro 


Fe ; TO TOURISTS 
Physical Instruments will be 


exhibited by aps (See \ 5 
THE GAMBRIDCE SCIENTIFIC wt 
INSTRUMENT 60., LTD., BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 
CAMBRIDGE, ENGLAND. 


This Illustration represents the NATURE OF SPARK produced by the 


NEW HIGH POTENTIAL APPARATUS, 


which also yields ALTERNATING CURRENTS OF BOTH HIGH AND LOW POTENTIAL. 
aq- The apparatus is now ox view here, or Mlustrated Descriptive Pamphlet may be had post free upon application. 


ISENTHAL & CO., 85 Mortimer Street, London, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, Gc. 
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COURSE OF INSTRUCTION ON OCEAN RESEARCH. 


T is intended this year, as previously, to give a course of instruction in Bergen, from August 8 to October 14, on Ocean 


Research. . ; ; : 
This will consist partly of lectures, partly of practical instruction and assistance in laboratory work ; excursions will also 


be made, during which the nse of various appliances and instruments will be practically demonstrated. All pupils must, however, 


bring microscopes and magnifying glasses. : ; ; : : : ’ 
Each student is charged a fee of about four guineas (Kr. 75.00). Special pupils who desire to continue their studies after 


the conclusion of the regular course are permitted to do so, and are not required to pay any additional fee. 
The course will be conducted according to the following plan :— 
I Dr. A. APPELLOF :— 
(1) Systematic examination of representative forms of the fish and invertebrate animals in the fiords, the North Sea and 
the Norwegian Sea. Demonstration of the most important species and guidance as to classifying them. ; 
(2) A review of the distribution of the bottom fauna in the same districts, and its dependence upon the configuration 


of the bottom and upon hydrographical conditions. — i: ; ; 
(3) Excursions in the adjacent fiords, for the purpose of studying the invertebrate fauna. Opportunities will also be given 


for morphological study (dissections, &c.) of various types of invertebrates. 
Il. Dr. D. DAMAS :— 
Systematic examination of the pelagic Copepoda and Appendicularia, their morphology and biology, with demon- 
stration of the various species. 
Ill. Dr. H. H. GRAN :— 
The plankton algae (diatoms and peridineae), their systematising, biology and distribution. 


IV. B. HELLAND-HANSEN :— 
(1) Instruction, combined with laboratory practice, on the methods of oceanographic investigations. 
(2) Review of the results of oceanographic researches of the North-European waters. 
(3) Lectures on theoretical oceanography, including hydrodynamical calculations of ocean currents. 
Vv. Dr. JOHAN HJORT :— 
Review of the biology of the foodfish, The fisheries in the North Sea and the Norwegian Sea. 


VI. Dooent C. F. KOLDERUP :— 


(1) Ocean bottom deposits. 
(2) Glacial and post-glacial deposits in Norway. 


All wishing to attend the above course should apply to THE OCEANOGRAPHICAL INSTITUTE OF BERGEN MUSEUM, 
Bercen, Norway, before July 1, 1905. Information as to lodging, &c., will be furnished if desired. 


NOTE.—Please state clearly in your application, to what extent you Wish to take part in the course of instruction, and give the 
hames of the lecturers, whose lectures you propose attending. 
nn 


THE AGENT-GENERAL for the CAPE THE VICTORIA 
the vacant. post of PROFESSOR OF ZOOLOGY ike SOUTH | UNIVERSITY OF MANCHESTER. 


AFRICAN COLLEGE, CAPE TOWN, up to June 1 next. : 
Candidates must be under 35 years of age, and their applications should VULCAN FELLOWSHIP IN ENGINEERING. 


ake supported hy cofses of testimonials and a medical certificate. (FounpDED By THE VuLcAN BotLer Company.) 
e sal is int 4 P spe a 
Sab isy Ciiiaual IS esos) py auTaceD Gin EqepeoUNM Oe, 2A (ers Cate Ne The first award of this Fellowship, which is open to graduates of the 


after three years’ service, £700 per annum after ten years’ service, ‘A 3 4 are 

together with a merit grant of £75 per annum after five years, increasing University of Manchester or of other Universities whe can farms 

to £100 after ten years. satisfactory evidence of being able to pursue original research, will be 
An allowance of £50 will he made tu cover the cost of the journey to the made shortly, 


Colony. The Fellowship is of the value of £120. 
The accepted Candidate is to assume duty in Cape Town during the first Applications should be forwarded to the RecistRar on or before July x 
week in July, or so soon thereafter as possible. next, from whom detailed conditions may be obtained. 
too Victoria Street, London, S.W., ; 
May 2, toos. 


ARMSTRONG COLLEGE, 
UNIVERSITY COLLEGE OF NORTH NEWCASTLRGEONE RE 


WALES, BANGOR. ENGINEERING DEPARTMENT. 


(A CoNnsTITUENT COLLEGE OF THE UNIVERSITY OF WALES.) The Council invites applicitions for the post of DEMONSTRATOR in 
She meee SCHANIC cN VG. ies i - 
Applications afe invited for the post of ASSISTANT LECTURER IN SIM LCUANIGAL ENGINEER he ee 


2 bs x : Stipend commencing at £x50 per annum. Apply, with one set of testi- 
THE DAY TRAINING DEPARTMENT now vacant. Special sub- monials, on or before June 8, 1905, to the undersigned, from whom full 
jects: Elementary Science, Blackhoard Drawing. Salary, £120. particulars may he obrained. — 

Applications and testimonials sbould he received not later than Monday, F. H. PRUEN, Secretary. 


June 12, by the undersigned, from whom further particulars may he 


obtained. 
JOHN EDWARD LLOYD, M.A. 
May 5, 1905. Secretary and Registrar. ARMSTRONG COLLE G E, 
NEWCASTLE-UPON-TVNE. 

BATTERSEA POLYTECHNIC, S.W. DAY TRAINING DEPARTMENT. 

The Governing Body invite applications for the following appointments The Council invites applications for the post of MISTRESS of 
dating from September next :— MEfHOD and LECTURER in EDUCATION. Stipend commencing 

HEAD of the DEPARTMENT of MATHEMATICS. Commencing at 4150 per annum. Applications, with one set of testimonials, must he 
Salary, £250 per annum. sent to the undersigned sot dater than June 8, 1905, from whom full par- 


WOMAN) CEGUURER inllBO IAN Va(caipar anti Temm Comment fem mc oans nao roca. 
salary, £rzo per annum. 


_ For particulars send stamped addressed envelope to the SECRETARY, | e 2 a 
Battersea Polytechnic, S.W. | for other Scholastic Advertisements, see pages xxxii and xxxv. 


F. H. PRUEN, Secretary. 
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BY ORDER OF THE SECRETARY OF 
STATE FOR INDIA IN COUNCIL. 


India Office, 
Whiteball, S.W., 
May 23, 190s. 

WANTED, for service at the India Store Deptt, Belvedere Road, 
Lambeth. London. S.E., an ASSISTANT INSPECTOR OF SCIEN- 
TIFIC SUPPLIES. ; 

Candidates must have a knowledge of optical work as applied to survey- 
ing and similar instruments, and of halances as used for chemical, assay, 
and mint purposes. Thev must also have a thorough knowledge of physics 
and he acquainted with the general principles of electricity. _ 

Age, 25 to 30. Salary, £200 per annum, rising by annual increments of 
£10, on satisfactory report. to £350 per annum. Pension under Civil 
Service Regulations. 

The selected candidate will he examined by the Medical Roard at the 
India Office, and will only he appointed if passed by the Roard. 

Forms of application can be obtained by writing to the Director General 
of Stores, India Office, Whitehall, London, S.W., not later than June 5, 


1905. 
E. GRANT BURLS, 
Director Genera! of Stores. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Governors invite applications for a LECTURESHIP in CIVIL 
ENGINEERING which it is proposed 10 establish. 

The salary attached to the post is £250 per annum, and the lecturer must 
be prepared to give his whole time to the College. 

Applications and testimonials must be sent not later than May 3t to the 
Secrerary, 38 Bath Street, Glasgow. 


LONDON INTER-COLLEGIATE 
SCHOLARSHIP BOARD. 


SCHOLARSHIPS at University, King’s, and East London Technical 
Colleges. 

Intending candidates should apply at once, to the SEcrRETARV of the 
Board, King's College, Strand. 

Last day for entry May 30. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 


A LECTURER AND DEMONSTRATOR required in the Chemical 
Department. Salary commencing at £130, and rising by £ro per annum to 
£180. Applications to be sent in by June 30 addressed ta the RecistTRAR, 
from whom application forms and particulars as to duties, &c., may be 
obtained. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER IN MATHEMATICS. Commencing Salary £175, to date 
from September 1 next. Applications, stating age, degrees and qualifica- 
tions, teaching experience, and enclosing testimonials, must reach the 
Princtpa not later than Tuesday, June 20. 


Birkbeck College, 
Breams Buildings, Chancery Lane, E.C. 


For other Scholastic Advertisements, see pases XXMii and XXXIV. 


A FIRST-CLASS BINOCULAR MICRO- 


SCOPE (ROSS PATTERN), in good condition, circular movable 
stage with snring clips substage, rack movement, flat and concave 
mirror with double arm, polariscope, wheel of diapbragms, stand con- 
denser, pair of eyepiece, triple nose piece, 4 cbjectives (}, 7. 1 and 2 
in.), live box, stage forceps, parabolic illuminator, camera lucida, in 
mahogany boxes, also with mahogany stand and glass shade; cost 
about £45, price £30.—Address ‘' Beta," at the office of tbis Journal. 


Metallurgical Laboratory, well equipped for 
experimental werk, ta let at low rent. One minute from Station. 
Fifteen minutes to City. Apply MArsuanL & Co.. Campbell Works, 
Stoke Newington, N. (close to Station, G.E.R.). Tel., 79 Dalston. 


18-inch Apps-Newton Coil for sale, in perfect 
condition. No trace of oxidation on the vulcanite. G. Bowron, 
57 Edgware Road, W. 


TYPE-WRITiING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Clas-ical Tripos, tntermediate Arts, Cambridge Higher 

al, thorongh acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. 
bridge Type-wri.ing Agency, ro Duke Street, Adelphi, W.C. 
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THE SYTAM SYSTEM 


The Cam- | 
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Saves an ineredible amount of wall space and 
completely utilises dark corners, recesses, and 
out-of-the-way places. 

Prevents crowding and confusion. 

Allows for extension as and when required. 

Always room for more, hence reorganisation 
seldom or never necessary. 

Saves time, lightens work, and increases comfort 
by producing perfect order in the Laboratory, 
Library, Study, Home, Office, &c. 


SOME SYTANW FITTINGS. 
1. THE BOTTLE ELEMENT. 


One hundred 40z bottles are arranged in one 
Sytam Bottle - Blement occupying less than 
1 sq. ft. of wall space, each bottie is instantly 
located, removed or replaced, and any size from 
}-oz, to a Winchester can be accommodated in 
one and the same element. 


2. THE CLOSED-FRONT BOOK ELEMENT. 
THE OPEN-FRONT BOOK ELEMENT. 
4. THE AUTHOR'S FILE. 


For division of subject into headings, chapters 
or sections, 


5. THE TWIN DESK TRAYS. 
6. THE PAMPHLET FILE. 


THE SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, LEEDS. 
DR. H. STROUD’S 


Apparatus for 


DETERMINING THE 
VELOCITY OF 
SOUND IN AIR, BY 
THE METHOD 
OF RESONANCE. 


The Resonance Tube is 3 ft. 
long, with a graduated scale 
fixed at the side. The sliding 
reservoir moves easily in a 
grooved frame, so that the water 
level can be quickly altered. 


o 


Price, in Polished Mahogany 
Stand, 24/- 
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ema = SOLE MAKERS... 


BRADY & MARTIN, Lr, 


Scientific Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemical and Physical 
Apparatus for Schools and Colleges, Works" Laboratories 
and Special Research Work. 


CONSTRUCTION OF KNEW FORMS OF APPARATUS 
UNDERTAKEN, 
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IMPROVED APPARATUS 


for DEMONSTRATING 


WIRELESS TELEGRAPHY. 


Especially suitable for Colleges and Scientifie Institutes. 


PRICE, 
complete with 
Oscillator, 


SU 
Full instructions with diagram of connections sent with Apparatus. 


HARRY W’. COX, Lta., 


ACTUAL MAKERS of X-Ray. &c., Apparatus to the Admiralty, 
War Office, Colonial Office, Indian Government, &e., 


fa ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, £.¢. 


ILLUSTRATED CATALOGUE (including Instructions to Beginners) Post Free, 
CS en eel 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


SECOND-HAND: 
ELECTRICAL. A PPAR AT U S 


AND. PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
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Clifton, Heriot Watt and Yorksbire Colleges ; and twenty other Scientific 
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FREDK. JACKSON & Co. 
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APPARATUS 
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Fine Chemicals, Yolumetric Solutions, 
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Apparatus for estimation of sulphur in spent oxide 


TELE: 


“BB.” MICROSCOPE 


(MANUFACTURED BY THE BAUSCH & LOMB 
OPTICAL C0.), 


As illustrated here, is specialised by us, and 
constitutes nearly one half of our sales. It has 
been still further improved in its mechanical 
construction, We supply this instrument 
complete in case, with 2/3rd and 1/6th 
Objectives, and 1” Eyepiece, for 


£7 4s. 10d. 
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OF ITs SUPERIORITY, 
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ALE. STALEY & C0., 
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HOLBORN CIRCUS, 
LONDON, E.C. 
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| Microscopical Catalogue 
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| cover postage. Also Lists of 
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W. WILSON, 
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SPECTROSCOPES, SPECTROMETERS, 
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MEASURING INSTRUMENTS. 
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Physical 
and Hiustrated 


Chemical Price 
Laboratories Lists 
completely 


fitted up. 
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HEELE’S FAMOUS SPECTROMETER. Price £10 10 O 


Including dense flint glass prism, with micrometer movement, reading to 1 minute. Universally acknowledged to be the 
most efficient instrument on the market. 
Also, smaller size, Price 4G nett, including two prisms, one being a hollow prism. As supplied to the Royal College of Science, 
Dublin, University College, Gower St., London County Council, St. Munchin’s Colleg, Limerick, and many other leading Institutes. 
DELIVERY FROM STOCK. 


PETER HEELE, 115 High Holborn, W.C. 


MAKER OF PHYSICAL, ASTRONOMICAL, AND OTHER INSTRUMENTS, 


W. G. PYE & CO., “GRANTA” WORKS, CAMBRIDGE. 


PHYSICAL, ELECTRICAL AND 
PHYSIOLOGICAL 
INSTRUMENT MAKERS. 


Best Quality Apparatus for 
Teaching and Research, at 
most moderate Prices. 


High Voltage Battery, consisting of 
500 cells, giving at least 1000 volts. 
As supplied to the National Physical 
Laboratory, Cavendish Laboratory, 
Cambridge, National Bureau of 
Standards, Washington, U.S.A., etc. 


Price complete with regulating switch, 
ammeter, charging and discharging 
eonnectors, in lock-up cabinet, 


HS5 :0O0: O. 
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CAMBRIDGE UNIVERSITY PRESS. 


A TREATISE ON PLAGUE: Dealing with the 
Historical, Epidemiological, Clinical, Therapeutic, and Preventive 
Aspects of the Disease. By W. J. SIMPSON, M.D.Aberd., 
F.R.C.P.Lond., D.P.H.Camb , Professor of Hygiene, King’s College, 
London; Lecturer on Tropical Hygiene, London School of Tropical 
Medicine; formerly Healtb Officer, Calcutta ; Medical Adviser to the 
Government of Cape Colony during the Outbreak of Plagne in 190r ; 
Commissioner for the Colonial Office to Inquire into the Canses of the 
Continuance of the Plagne in Hong-Kong. With Maps and Illnstra- 
tions. Royal 8vo, r6s. net. 

LANCE T.—“ We congratulate Prof. Simpson upon the completeness of 
bis work. He has given to the practical physician an accurate guide to the 
diagnosis and the treatment of plagne ; the bacteriologist will find here a 
trustworthy account of the plague bacillus, its nature, its virulence, and its 
vitality ; the sanitarian will read of the way in which to deal practically 
with an epidemic ; and the politician, if he will but realise the condition of 
India as recorded in these pages, will be enabled to form some idea of the 
pressing calamity, which threatens to assume aspects and proportions that 
may in the near future require most strenuous endeavours to allay.” 


THE GEOGRAPHY OF DISEASE. By Frank G. 
CLEMOW, M.D.Edin., D.P.H.Camh., Physician to H.M. Embassy, 
Constantinople. With 12 Maps and Charts. 15s. (‘‘ Cambridge 
Geographical Series."’) 


THE PRESERVATION OF ANTIQUITIES: a 
Handbook for Curators, Translated, by permission of the Authorities 
of the Royal Museums, from the German of Dr. FRIEDRICH 
RATHGEN, Director of the Laboratory of the Royal Museums, 
Berlin, by GEORGE A. AUDEN, M.A., M.D.Cantab., and 
HAROLD A. AUDEN, M.Sc.Vict., D.Sc.Tiibingen. Crown 8vo, 


4s. 6d. net. 

KUMMER’S QUARTIC SURFACE. By R. W. 
H. T. HUDSON, M.A., D.Sc., late Fellow of St. Jobn's College, 
Cambridge, and Lecturer in Mathematics at the University of Liver- 
pool. Demy &vo, 8s. net. 

NOW READY. Vol. V.. Demy 8vo, 15s. 

MATHEMATICAL AND PHYSICAL PAPERS. 
By tbe late Sir GEORGE GABRIEL STOKES, Bart , Sc. D., LL.D., 
D.C.L., Past. Pres. R.S., &c. Reprinted from the Original Journals 
and Transactions, with brief Historical Notes and References. 

Vol. V. (Concluding Volume). Demy 8vo, 155. 
Volumes I., 11., 111., and IV. already publisbed, 155. each. 


London: CAMBRIDGE UNIVERSITY PRESS WAREHOUSE, 
Ave Maria Lane, C. F. CLAY, Manager. 
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THE 
RYSTOS 
STAND 
DEVELOPING 
TANK. 


For Developing plates or 
cut films slowly in a very 
weak developer. 
Clean in use; gives excel- 
lent results witha minimum 
ef trouble. 


MADE OF STOUT 
POLISHED COPPER. 


Tank to take 6 plates 15” . 12”, and with Adapters to suit 
any smaller plate; complete, &©1:10:0 


This arrangement is specially recommended to Radiogiaphers and other 
Scientific Photographers. 


Tank te hold | dez. } plates only - 4'6 each, 
Tank to held 1 doz. 5” x 4” plates only 5/- Ar 
Tank to held 1 doz. } plates only G- 5, 


Postage on any of above three sizes, 4d. extra. 


NEW PHOTOGRAPHIC PRICE LIST, 25th EDITION, ON 
APPLICATION. 


14 COMMERCIAL STREET, LEEDS. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd. No, $20,297.) 

This Instrument has heen designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools fer 
Demonstration purposes. 

The construction is on that of the well-known “' Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is *25 inch, aad 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of heing read 
to ‘or inch and ‘1 millimetre. It is monnted on a well- 
polished, solid mabogany board, with plates for attacb- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and tbe scales are silvered brass. 

We confidently recommend this Instrument for use as 
a'tStandard’'in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either incbes or milli- 
metres), and with thermometer on otber scale, at same 
price. . 

ga- Nature says:—‘‘Provides an accurate instru- 
ment at a moderate cost.” 


FULL SIZE STANDARD BAROMETER o 
same design, hore o*s5” diameter, inches and millimetre 
scales, verniers reading to o’eoz inch and o'r: m/m, on 
polished mahogany hoard witb brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 
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46 HATTON GARDEN, LONDON, E.C. 
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W.H. SMITH & SON'S 
LIBRARY 


EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 

AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 

AND MISCELLANEOUS WORKS. 
lOO, 

The newest and best books of popular interest are 
added as published. 

The books are delivered to the Bookstalls to Sub- 
scribers’ orders, carriage paid. 

Over 800 branches te which Subscribers can be trans- 
ferred. 

Special Travelling Subscriptions entitling Members to 
exchange at any branch without previous notice. Terms 
on application. 

Books exchanged by Parcels Post, Rail, or other 
means from the Head Office to any part of the United 
Kingdom. Boxes supplied gratis. 

Prospectus and list of recent books in circulation and 
any other infermation can be obtained upon application. 

A catalogue of Surplus Library and New 
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-L Monograph of the Anopheles Mosquitoes of India. 
Poe amessand Dre \\ 9G. Iiston. Pp. 132 
and plates. (Calcutta and London: Thacker and 
Gan mericemeys. net. 

a a talilpixalss one feature in which this book far 

surpasses any other devoted to mosquitoes, viz. 

the coloured plates. The authors and their artist, 
Dr. Turkhud, are to be congratulated on the excel- 
lence of these pictures. Jt will be now possible to 
compare an Indian Anopheline with a plate, and with 
practical certainty to be sure of its identity. The 
same could not be said of any representations of 
mosquitoes hitherto produced. These plates are 
beautifully executed, and depict faithfully the bands 
on the palpi, the spots on the wings, and the leg 
markings. Jt is a pity that some few Anophelines 
are not represented, but of these we have, of course, 
the systematic description. 

The book is divided into two parts: (1) general, 
(2) systematic. The first chapter gives a general 
account of mosquitoes, egg, larva, nymph, and ex- 
ternal anatomy of the imago. The description is clear 
and adequate for medical men, for whom the book is 
primarily written. We think perhaps a short account 
of the internal anatomy might have been added, as a 
knowledge of this is so important. The chapter ends 
with a short account of Theobald’s classification of 
mosquitoes, which the authors are unable to accept. 
Instead of dividing the subfamily Anophelina into 
twelve genera as Theobald has done, they place them 


is 


all (at least the Indian ones) in the old genus 
Anopheles. We cannot help thinking that this, in 


spite of some of the difficulties of Mr. Theobald's 
classification which they point out, is a retrograde 
step. The authors deal with a total of twenty-four 
Indian species; the total number of Anophelines, how- 
ever, now amounts to nearly a hundred, and, to say the 
least, it would be very inconvenient, if not impossible, 
to deal with these if we placed them all in a single 
genus. In some of these, e.g. Lophoscelomyia, 
Christya, the difference in scale structure is so marked 
from, for example, a typical Myzomyia that we prefer 
to follow Mr, Theobald and put them in separate 
genera. Again, we do not know whether the authors 
would propose, ignoring scale structure, to arrange 
the rest of the Culicidz in a single genus, Culex, and 
take no notice of the obvious differences in scale 
structure, ¢.g. between Mucidus and Culex, or be- 
tween Stegomyia and Culex. We think, to be logical, 
they should do so, and try to classify them by palpal 
bands and leg markings; but this would be well-nigh 
impossible. We think the authors would have made 
their position more secure if they had been content 
with placing in the same genus only those in which 
they failed to recognise the differences in scale struc- 
ture defined by Mr, Theobald. It may be granted 
that doubts sometimes arise, but we cannot regard 
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| this as an excuse for merging into a single genus 
those in which the differences are well marked and 
easily appreciable. 

The second chapter contains a synoptic table of the 
Indian species of \nophelines, based upon the author’s 
classification according to palpal bandings, wing 
spots. and leg markings; the chapter concludes with 
a description of the method of identilying \nopheline 
larve. The essential points are very clearly set forth, 
and there follows a classification--a modification of 
that originally constructed by Stephens and Christo- 


phers. One point noticeable as showing that even 
al] the Indian Anopheline larvae are as yet unknown 
is that the table only contains eighteen species, 


whereas the table of imagines contains twenty-four. 
This table should be of great assistance in helping 
actual workers in identifying their catch of larvae 
from any source. 

The third chapter is devoted to the habits of 
Anophelines. These most interesting questions are, 
as the anthors admit, only beginning to be studied, 
and now that a bool of this kind enables observers 
to identify their mosquitoes, we may expect much 
light on these questions—questions of vital import- 
ance, but to which many pay no attention. One of 
the most interesting problems is the distance of flight 
of Anophclines. Christophers and myself found in 
Africa instances which proved conclusively that nor- 
mally the flight of Anophelines was quite a restricted 
one, to be counted in yards and not in miles, as was 
not uncommonly stated. <A striking example of this 
we found in the central portion of Freetown, Sierra 
Leone. Although we lived there for several months 
during the dry and rainy seasons, we never discovered 
Anophelines in our rooms, yet a quarter of a mile 
“away they existed in myriads in the native huts; and 
many other similar instances were observed by us. 
Yet in Mian Mir observations are quoted to show 
that P. fuliginosus will on occasions fly two and a 
quarter miles, and M. rossii three-quarters of a mile. 
But, of course, the conditions at Mian Mir are very 
different in one case an open plain, in the other a 
crowded town. Closely bound up with this problem 
is the question of dispersal of Anophetines. Two of 
the most important means are (1) by flight, (2) ‘* by 
a gradual spreading, by short stages, from areas in 
which they are abundant.’’ This latter method is, it 
seems to us, one of the most important and over- 
looked by those who have no intimate knowledge of 
mosquito habits, but who readily draw up schemes 
for their wholesale destruction. We agree with the 
authors when they state, ‘ observers who consider 
that Anopheles can be materially reduced in numbers 
by the obliteration of all breeding places in the imme- 
diate vicinity of dwellings, rely chiefly upon the sup- 
positions that the range of flight of these insects is 
very limited and that they do not disperse any 
considerable distance from their breeding grounds. 
It would appear from the observations just recorded 
that such suppositions are incorrect, and if this is so, 
the task of materially reducing the number of 
Anopheles in any place will undoubtedly be one of 
great magnitude.” 
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Again, granted that .\nophelines have been dimin- 
ished in numbers in a certain area, it by no means 
follows that the malaria will be diminished. We could 
furnish many instances observed by us in .\frica where 
Anophelines were extremely seanty (but present) yet 
the malarial index was high. In fact, it is not 
always possible to trace any relation between the 
number of Anophelines and the value of the malarial 
index, although on the contrary it often is so. 
Finally, we may point out that we have at our dis- 
posal an accurate and easily applied method of 
determining whether anti-mosquito measures have 
diminished malaria. lt is now universally accepted 


by medical men, but not generally Ikxnown to the lay- | 


man, that the great source of malaria in the tropics 
lies in the native children, who to the outward eye 
show no signs of ill-health, though they contain in 
their blood malarial parasites. The malarial index 
or endemicity is the percentage of children under ten 
years of age that harbour parasites. It is not 
uncommonly too per cent. 

If, then, the anti-malarial measures have reduced 
malaria, this figure must decrease. If malaria has 
been abolished it must be zero. (It is hardly 
necessary to state that, in determining this index, 
children of the same age must be selected for com- 
parison, and the comparison must be made at the 
same time of the year before and after operations; 
such precautions are obvious, and are, of course, 
always taken by those engaged in such observations.) 
To sum up, no facts are convineing where this proof 
is not adduced. 
to zero, then anti-mosquito measures 
completely suecessful—but not until then. 

Let us return, however, to the book. We think it 
would have been advantageous, considering the great 
importance of the subject, if the authors had compiled 
a tabular statement of those species that are known 
to transmit malaria in nature, though the data on this 
point ean be found by search. At present, then, out 
of twenty-four Indian Anophelinz it has only been 
shown that three convey malaria in nature, viz. :— 
M. culicifacies, by Stephens, Christophers, and James; 
MI. listoni, by Stephens, Christophers, and James; 
P. fuliginosus, by Adie; and we know with practical 
certainty that M. vossii does not. The third chapter 
contains many interesting details of larval life, but it 
is to be hoped that many observers, using this book 
as their guide, will study the subject further and fill 
up the many lacuna. 

Chapter iv. is devoted again to the vexed question 
of elassification. Then follows part ii., containing 
the systematic deseription of each species. The de- 
scriptions are excellently done, clear, and sufficient, 
and not overloaded with details which terrify the 
already overburdened medica} man in the tropies. In 
fact, this book admirably fulfils the object of enabling 
““medieal men engaged in tracing the connection 
between mosquitoes and human disease to identify 
and speak with precision of the species implicated.’ 
These words are attributed to Prof. Ray Lankester, 
and if they represent his words we cannot but think 
‘that the elaborate monograph of the Culicidee, exeel- 
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If the malarial endemicity is reduced | 
have been | 
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lent as it is, issued by the museum authorities has 
not had this result. The majority of medical men 
in the tropics can ill afford the time or inelination to 
read these detailed descriptions. We think if the 
museum authorities would issue concise but adequate 
aceounts of, say, the Anophelinz only, medical men 
would be greatly helped. For a few shillings the 
United States authorities publish excellent bulletins 
on various subjects, e.g. the ticks, the flukes, and so 
forth, but if a medical man in British possessions 
wants to identify the species of tsetse-fly he is 
working with he must buy a monograph issued by 
the museum costing fifteen shillings. If he wants to 
know anything about ticks, the museum leaves him 
in the dark. Seeing what medical men have done 
recently in elucidating malaria, sleeping sickness, 
and, most recently of all, tick fever, we think they 
might reasonably expect some help in return. We 
would point out finally one small matter whieh might 
be corrected in a future edition. In the list of illustra- 
tions only i-x are mentioned, though these number xv 
at least. The arrangement of the plates is erratie, 
e.g. V, Xi, Vi, xiv, vii, &c., so that they are very 
difficult to find. The proofs have evidently been care- 
fully read, and we have detected no error of any 
importanee. 

The authors have had the great advantage of 
describing species caught on the spot and studied 
under their natural surroundings. We trust some- 
body will be found in Afriea to write an equally good 
text-book of African Anophelines. 

We think that all medical men in India will feel 
grateful to the authors for this excellent work. 

J. W. W. STEPHENS. 


EXERCISES IN PHYSICS. 

Notes and Questions in Physics. By Prof. John S. 
Shearer. Pp. vii+284; illustrated. (New York: 
The Macmillan Company; London: Macmillan and 
Co., Ltd., 1904.) Price 7s. 6d. net. 

HE present volume has been written to tale the 

place of a similar book prepared several years 

ago by Prof. C. P. Matthews and the author. Actual 

experience in the class-room indicated the desirability 

of certain extensions and changes in the text, and also 
of many explanatory notes and solutions. 

The book is, in reality, a collection of problems— 
many of which have been selected from examination 
papers—together with oceasional hints with regard to 
solving them, and very brief introductory paragraphs 
to each section which explain the principal technical 
terms referred to therein. It will be easily under- 
stood, therefore, that the book is not intended to take 
the place of regular text-books, lectures, or of labora- 
tory practice. It is designed, indeed, to accompany 
these. The supply of problems in many text-books is 
exceedingly seanty—the present volume amplifies the 
supply. It will be found of great service to the teacher 
in suggesting problems to set as class work. As no 
answers are given, there will be less temptation to the 
teacher merely to quote the selected problems; anyone 
who is alive in his subjeet will modify them to suit his 
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own preferences. The absence of answers makes the 
book of no use to the private student who requires 
some check on the worl: he does. 
we think that the utility of the book would be 
increased by the addition of these; or, if this is not 
favoured, then by their publication in a separate 
volume. 

The whole ground of physics is covered, including 
mechanics. The general difficulty is only slight. By 
far the largest number of the problems could be tackled 
by a first-year university student. In mechanics very 
many are even of matriculation standard; thus, ‘‘ The 
Washington Monument is 169 metres high. In what 
time will a stone fall from top to bottom? ’’ Mingled 
with these are a few requiring the calculus. Many re- 
quire only a qualitative answer; thus, ‘ Explain why it 
is difficult to wall up an icy hill.’? These remarks are 
equally true of the other sections; thus, in electricity, 
the following is a commonly occurring type of ques- 
tton :—‘‘Two copper wires are of the same cross-section, 
but one is twice as long as the other. Compare their 
resistances.’’? Indeed, this question illustrates the 
general character of the book very well. Take each 
clause of an ordinary text-book and express it in ques- 
tion form—that seems to have been the mode of 
formation. We miss the bright sparkle of genius which 
flashes out from the cxamination papers of many of 
the examiners that we know. Still, we think, and we 
have said, that many will find it a very useful bool. 

Turning next to the hints, which, we think, might 
be multiplied with advantage, these are not always 
above criticism. Take, for example, the following :— 


“Prove that a gun free to move backward and the 
bullet fired from it have the same momentum when the 
bullet leaves the gun. Note: Action and reaction are 
‘equal and opposite. Force on gun = force on bullet. 


M,A,=M,A; [A =acceleration] 
Multiply by ¢ 
MeV Maine” 


We are of opinion that equality of the two momenta 
is the fundamental fact which can be proved only by 
experiment. The operation of changing from a variable 
acceleration to the change in velocity is inadequately 
represented by a multiplication by the time. 

The arrangement of the problems seems to have been 
imperfectly attended to; very many questions are to 
be found in sections with which they have nothing to 
do. For example, under the head ‘‘ Colour ” occur a 
series of questions such as ‘* Why does an object appear 
equally bright at all distances from the eye? ”’ 

A series of useful tables completes the volume. The 
numerical constants given are not always scrupulously 
exact. For example, log t=0.497150 and not 0.497149 
(as given) when only six figures are to be retained. 
Again, why should a student (or teacher) be misled into 
taking log 7? as 0.994299 when the much simpler num- 
ber 0.994300 is more exact? There are two other 
examples of this on the same page. This is the kind 
of number which, if quoted at all, ought to be checlsed 
and re-checked until the author is sure that he has it 
tight. 
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MATHEMATICAL METAPHYSICS. 
oe a ‘hol Principien der Metaphysik. By Dr, Branisyy 
ee, Vee Petronievics. Vol. i., part i. Pp. xxxi+44, 


(Heidelberg : Carl Winter, 1904.) Price 15 marks. 
‘Tes is the first instalment of a new work on 
metaphysics. It discusses only general ontology 
and the formal categorics (in other words, the general 
ontological and the quantitative problem). The second 
part of the same volume, we are informed, will deal 
with the qualitative and hyper-metaphysical problems, 
and the second volume will then go on to cosmology 
and psychology. 

The author’s guiding principle is expressed in the 
motto, ‘ Correct mathematical ideas are the key for 
the solution of the riddle of the universe.’’ We doubt 
if this will command the acceptance of any meta- 
physicians whose inicrests are not primarily mathe- 
matical. Mr. Balfour, in a well-known passage, has 
pointed out how often the battles of theology are 
decided beyond the borders of that study; it is a little 
hard if the metaphysician, who contemplates all time 
and all existence, is to be fettered by the geometrical 
views of his age, and before he makes any headway 
in prima philosophia must study closely the hundred- 
page uccount of the new geometry ‘‘ with 3 tables 
containing 56 geometrical figures.” 

We doubt in particular whether ordinary meta- 
physicians will ever accept the ‘‘ discrete ’’ or atomic 
view of space here given, however fashionable it may 
be among modern mathematicians. That view goes 
back to the Arabic school of the Mutalkallimun. Dr. 
Petronievics adopts, with some slight differences, the 
development of the theory advocated by Giordano 
Bruno. He distinguishes two kinds of “ point,” 
Mitttelpunkt (der reale mit Inhalt erfillte Punkt) and 
Zwischenpunkt (der irrcale die leere wnichtseiende 
Liicke darstellende Punkt). The discussion of time 
follows the same atomic lines. The plain man won- 
ders in what fashion precisely his old friend ‘‘ Achilles 
and the tortoise’? is to be dealt with on these 
principles. (That fallacy, it is true, appeals in the first 
instance to those who combine an atomic view of 
Time with a non-atomic view of Space, but it has 
surely its difficulties for any who regard either Time 
or Space as discrete.) The same guileless inno- 
cent, while understanding readily the general data 
which enable a Kelvin to calculate the approximate 
size of ‘“‘atoms’’ of water, does not see quite so 
readily how we can ever hope to reach the data for 
determining the size of atoms of impalpable Time or 
Space. Nor, again, does he see the special benefit 
of abolishing the old Euclidean point in favour of the 
new one endowed with both position and magnitude, 
when to all intents he is compelled, a moment later, 
to revive in the term Zwischenpunkt the “ point ”’ of 
his earliest geometrical affections—‘ that which has 
position but not magnitude ’”’; and he recalls the 
Horatian tag, ‘‘ Expelles furca, tamen usque re- 
curret.”” 

Still, the discussion contained in this volume is 
stimulating, and considerable dialectic power is dis- 
played. One will watch with interest in the later 
volumes whether the author succeeds in dealing with 
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76 y 
ieee problems without always recurring to the 
mathematieal point of view. Unfortunately, one 
word must be said regarding the typography. The 
present reviewer has seldom read a book so badly 
corrected for the press. There are two pages of 
corrigenda; but a full statement of all the small 
misprints would with difficulty be contained in four 
or five pages more. If it is not c for o or e, it is 
w for n, or I for t, or b for h, or das for dass, This 
is the more to be regretted beeause—granted the 
author’s point of view—the i's of the philosophy are 
quite carefully dotted. 


BRITISH MINERALS. 

A Handbook to a Collection of the Minerals of the 
British Islands in the Museum of Practical Geology. 
By F. W. Rudler, 1.5.0. Pp. x+241. (London: 
H.M. Stationery Office, 1905.) Price 1s. 

INCE his retirement from the post he so long 

and efficiently held as curator of the Museum of 

Practical Geology, Mr Rudler has installed in that 
museum a eollection illustrative of the modes of 
occurrence of British minerals. The museum has 
long possessed collections of British rocks, fossils, and 
ores, the last named arranged under the various 
metals whieh they contain. In the new collection, 
which is neatly arranged in twelve table-cases, the 
minerals found in each district are brought together; 
half the space is allotted to Cornwall and Devon, one- 
eighth to Scotland, Ireland, and the Isle of Man, 
and the remainder to the rest of England, the 
divisions being roughly according to the several 
mining districts, with a general group for the 
minerals of the Neozoic strata. The specimens, 
to the number of 1652, have mostly been selected from 
the Ludlani eolleetion, which was bequeathed to the 
museum in 1580; though mostly small in size, they 
are of exeellent quality. In addition to the name and 
locality attached to each speeimen, there are many 
explanatory labels in the eases, and the present 
volume admirably serves the purpose of a guide to the 
collection. 

The volume is by no means a tedious eatalogue or 
descriptive list of all the individual specimens, but is 
rather an extremely readable and interesting account 
of the mode of occurrence and history of the more 
eommon British minerals, especially those which are 
of economic importance. Instead of long descrip- 
tions of the characters of species, much is said of 
their paragenetie relations, and many valuable 
suggestions are made as to their possible modes of 
origin. The bool: will therefore be found interesting 
and instruetive not only to mineralogists, but also to 
geologists and miners; whilst quite apart from the 
colleetion, for which it is primarily intended, it will 
have a permanent value as a treatise. In this eon- 
nection mention may be made of the numerous and 
extremely valuable referenees to original authorities 
consulted in the preparation of the work. 

The mode of treatment is a novel one, and neces- 
sarily involves a certain amount of repetition, 
espeeially in the case of some of the more commonly 
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occurring minerals, such as quartz, caleite, galena, 
&c., which may be found in almost all the different 
distriets; but this repetition is not tedious. As an 
example, the distriet of Cornwall and Devon may be 
taken, in which the main groups are as follows :— 
eassiterite, minerals associated with cassiterite, copper 
sulphides and sulpho-ferrites, copper-bearing minerals 
of the gozzans, arsenates and phosphates of the 
copper-gozzans, ores of lead, zine, antimony, €e., 
sulphides and sulpho-salts, ores of iron, &c., minerals 
of the rarer metals, the spars of the mineral veins, 
miscellaneous minerals. 

Apart from a few minor misprints, the only point 
which calls for eriticeism is that undue importance 
seems to have been attached to many quite trivial and 
local names. As for the printing, there is certainly 
much room for improvement; the lines are so badly 
broken that it is surprising that the whole did not 
fall to pieces in the course of printing. 
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OUR BOOK SHELF. 


Moths and Butterflies. By Mary C. Dickerson. 
Pp. xviiit+ 344; with 200 photographs from life by 
the author. (Boston, U.S.A., and London: Ginn 
and Co., n.d.) Priee 5s. net. 

Tints is a prettily got-up book, intended for the 

training of classes in ‘‘ nature-study,’’ with reference 

to a considerable number of common and conspicuous 

North American butterflies and moths, the life-history 

of which is very fully described and illustrated. The 


concluding chapter, on colleeting, keeping, and 
studying, recapitulates the points to be noted in 


practical observations on the insects themselves. 

To English readers the book will be useful for the 
information it supplies about American forms, and 
also as indicating a similar method of study for 
British inseets, but many of the species here noticed 
are much larger and more conspicuous than those 
likely to fall under our own observation, among them 
being several species of Papilio, and large Saturniide. 

The figures, of which (including apparatus, &c.) 
there are 233 in all, are generally very good, though 
some are indistinct, The frontispiece, representing 
a Smerinthus at rest, and Fig. 17, on p. 147, repre- 
senting a procession of the young caterpillars of 
Saturnia, may be specially noticed. But it looks 
odd to sce a Smerinthus closely allied to our own 
». ocellatus called ‘‘a most beautiful little moth ” 
(p. 232); and, though we do not objeet to the use of 
appropriate English names, we are sorry to see on 
p. 231 a Sphinx allicd to S. convolvuli ‘called “ the 
Humming-Bird Hawkmoth,” a name by which the 
very different Macroglossa stellatarum has been known 
all the world over, ever since the eommencement of 
the study of entomology. 

We had expected to find some notice of the 
gipsy moth, the crusade against which has recently 
been given up in America in despair, but find only a 
passing reference. .\ few British species are noticed, 
such as lanessa antiopa, called in America the 
mourning cloak, a translation of its German name; 
VY. atalanta, Pieris rapae, &c. 

A great deal of useful general information is given 
in the book, and it seems on the whole to he careful 
and accurate. One statement, however truc in the 
abstract, ought not to have been made without quali- 
fication or explanation in a popular book. On. Deer 
we read, ‘‘ We are familiar with the fact that all living 
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creatures develop from eggs.’’ Further comment is 
needless. 

Although published in 1901 and mentioned in the 
Zoological Record for that year, this book has not 


previously been brought under our notice. 


Second Stage Magnetism and Electricity. By Dr. R. 
Wallace Stewart. Second edition. Re-written and 
enlarged. Tp. viiit410. (London: W. B. Clive.) 
Price 3s. 6d. 

Tuts book is primarily intended to serve the purposes 

of a candidate preparing for the second stage examina- 


tion under the Board of [Education (secondary 
branch). In reading it, we have by no means made 


our first acquaintance with Dr. Stewart, and the 
perusal has left us of our old opinion that, whether re- 
garded as text-books intended to prepare a student for 
a particular examination or as a source of culture, the 
books prepared by the author can be very carnestly 
recommended, He is a lucid and accurate writer. He 
knows where to draw the line so that an elementary 
student shall not be repelled by the complication of a 
subject. 

The present volume is brought up to date. The im- 
portance of the tield—that is, the medium surrounding 
an electrified conductor or magnet—is insisted on; 
perhaps even their importance is emphasised too much. 
Vhe tendency of modern thought amongst physicists 
is to restore tu a conductor part, at any rate, of the 
position that it held in pre-Maxwellian days. The di- 
electric plays a most important part—that is a position, 
won for it by Maxwell, which it can never lose. At 
the same time, one should not lose sight of the fact that 
there must be some mechanism at the ends of a line of 
induction, and to-day that mechanism is being studied 
under the name of electron. The electron is an essen- 
tial part of a conductor, and the complete phenomena 
of electricity are not fully accounted for without includ- 
ing it. 

The volume is almost entirely re-written. It is not 
surprising, therefore, that there are some unfortunate 
slips which have escaped the vigilance of the reader. 
As these are misleading, we will state that on the 
hottom of p. 33 ‘f positive ’’ and ** negative ’’ should be 


interchanged. The following phrase (p. 42) is very 
misleading :*‘ The portions of those walls, which are, 


as it were, in the shadow of these objects, possess no 
induced charge.”? We think that the first thirty pages 
might be improved in any later edition. Consider- 
able care has evidently heen taken; yet in many cases 
confusion is introduced by the neglect of some tiny 
detail. Thus, in deseribing the attraction and repul- 
sion of a pithhall with subsequent re-attraction, if in 
the interval it comes in contact with au earth-con- 
nected body, the phrase that we have put in italics is 
omitted; and in several cases where a body is touched 
to earth it is not explicitly said whether the contact is 
to be broken before a succeeding operation is per- 
formed or not. Why is it ‘evident’ (p. 16) that 
doubling a charge will double the force it exerts on 
another charge? 


Memoria sobre el Eclipse Total de Sol del dia 30 de 
gosto de 1905. By D. Antonio Tarazona. Pp. 
125. (Madrid: Bailly-Bailliere E. Hijos, 1904.) 

Tuose who are familiar with the Spanish language 

and have made up their minds to go abroad and see 

the approaching total eclipse of the sun will find in this 
book a great amount of useful information relating to 
this interesting event. The work is issued from the 

Madrid .\stronomical Observatory, the director, Fran- 

cisco Iniguez, having contributed a bricf preface, and 

contains full particulars concerning the elements of 
this eclipse; in fact, it might be considered a treatise 
on the subject, so complete is the information. 
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addition to a great many data which will be of 
special use to astronomers, there will be found a 
very full list of towns, in alphabetical order, at 
which totality occurs, with the times of the different 
phases of the cclipse. More generally usetul 
perhaps wi'l be found the maps at the end of the 
volume. Thesc include a map of the world showing 
the position of the track from the commencement to 
the end of totality over the earth’s surface. .\ second 
illustrates on a larger scale the Spanish portion of the 
track, with special lines showing the times of occur- 
rence and duration of totality. The third, on a much 
larger seale (1: 1,000,000), indicates that part of Spain 
alone over which the shadow sweeps, and is very com- 
plete as regards names of places, railways, &c. Lastly, 
two star charts are added, one showing the position of 
the eclipsed sun among the stars, and the second a key 
map to this chart giving the designations of the stars 
and planets in this region. 

Visitors to Spain will do well to supplement their 
literature by securing this volume, and thanks are 
due to the Madrid Observatory for producing so useful 
a bools so far in advanee of the event. 


Nuturalistische und religidse Weltansicht. By Rudolf 
Otto. Pp. 296. |Ttbingen: J. C. B. Mohr (Paul 
Sicbeck), 1g04.] Price 3 marks. 

No better bool than this could be recommended to the 
young philosophical or theological student who wishes 
to obtain 2 clear and comprehensive view vf the de- 
batable ground where science, philosophy, and 
theology meet. The author is well read, a skilful 
debater, a vigorous writer; and as handbooks ought 
not to be unnecessarily multiplied, it is to be huped 
that this one will be translated. 

Like many vther works in defence of religion in 
gencral, the book is not so strong on the constructive 
as on the eritical side. The author refers with 
approval to the attitude of Nant when he solved cer- 
tain contradictions or antimonies by a reference to the 
world of things in themselves. .\s this is precisely 


-the point where Kant’s philosophy is most seriously 


questioned, the argument probably suffers to that 
extent. But, on the other hand, the author fully 
realises the unity of the various phases of the one 
problem religion versus naturalism, and the harm 
which has been done by concentrating the attention 
on one phase (e.g. the question of miracles) as if it 
were the whole. 

The work is valuable mainly for its survey of the 
most interesting biological theories of the last cen- 
tury, from Darwin, Hiclel, Weismann, down to 
Wolff, Korschinsky, Driesch. The philosophical de- 
velopment of this last writer is sketched in an 
enlightening fashion. With regard to the general 
theory of development and ‘“‘descent,’’? the author 
comes to the conclusion that with the confirmation 
of any such theory only something relatively external 
is given, a clue to creation, which does not so much 
solve its problems as group them afresh. The index 
at the end of the worl gives an explanation of the 
more difficult terms employed by modern theorists. 


An Introduction to Projective Geometry and its Ap- 
plications. By Dr. Arnold Emch. Pp. vii+267. 
(New York : Wiley and Sons; London: Chapman 
and Hall, Ltd., 1905.) Price tos. od. 

Tuts text-book of modern projective geometry forms an 

admirable introduction to the subject, and should be 

known to all who are interested in this branch of 
mathematics. The first chapter deals with the general 
properties of projective ranges and pencils and their 
products, including harmonic and perspective ae 

en 
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follows an investigation of collineation in a plane, com- 
prising perspective transformations, and the linear 
transformations of translation, rotation, and dilata- 
tion, with combinations of these. The intimate relation 
that exists hetween projective and descriptive geometry 
is shown. The third chapter gives the gencral theory 
of conics, the projective properties of the circle being 
extended to conics by perspective transformations. The 
next chapter deals with pencils and ranges of conics 
and their products, and especially with cubics, the 
latter being classified under the five standard types by 
the help of the Stcinerian transformation. Through- 
out the book analytical and geometrical methods are 
employed side by side, some portions of the subject 
being better suited to the former treatment; moreover, 
the analysis affords excellent illustrations of modern 
analytical geometry. The main purpose of the author 
has been to develop the subject in regard to its prac- 
tical applications in mechanics, and the last chapter is 
devoted to such examples. Thus we find problems in 
graphic statics, plane stresses, and in the stress ellipse 
of an elastic material, and there is an interesting ac- 
count of various linkages by means of which linear and 
perspective transformations can be mechanically ob- 
tained. The book is excellently got up in every way, 
and the diagrams are quite perfect and may well serve 
as models of what such figures ought to be. The author 
is a very clever draughtsman, and his skill as a writer 
is equally pronounced. 


LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or ony other part of NaTuRE. 
No notice is taken of anonymious communications.] 


Fictitious Probtems in Mathematics, 


Ix my younger days it was well recognised that such 
statements as ‘* perfectly smooth’’ and the like were 
mere conventional phrases for designating an ideal state 
of matter, which was assumed to exist for the purpose 
of simplifying the mathematical conditions as far as 
possible. Nobody can learn mathematics without working 


out a large number of problems and examples, and in | 


order to make these sufficiently easy for the beginner, 
various fictitious hypotheses have to be introduced. 
Similar objections would apply to the phrase ‘ friction- 
less liquid’; but it would be impossible for anyone to 
learn hydrodynamics without first studying the mathe- 
matical theory of this fictitious form of matter. In fact, 
the introduction of viscosity leads to such formidable 
difficulties, that nobody has yet succeeded in solving such 
a simple problem as the motion due to a doublet situated 
at the centre of a sphere; and the solution, if it could 
be obtained, would throw much light on the mode of 
attacking more dificult problems. A. B. Basset. 
May 28. 


IN Nature of May 18 the wording of a problem set 
near the beginning of my ‘* Rigid Dynamics ”’ is rather 
adversely commented on. In the problem a man is de- 
scribed as walking along a perfectly rough board which 
rests on a smooth table, and the criticism is that the two 
suppositions are inconsistent; but this depends on what 
is meant by the words used, and perhaps I may be allowed 
to make an explanation. 

When bodies are said to be perfectly rough, it is usually 
meant that they are so rough that the amount of friction 
necessary to prevent sliding in the given circumstances 
can certainly be called into play. In art. 156 of the 
treatise on dynamics, just after the laws of friction have 
been discussed, the words ‘“ perfectly rough ’’ are defined 
to have this meaning. The board in question has there- 
fore no special peculiarity. All that is stated is that the 
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coefficient of friction between the man and the board 
exceeds a certain finite quantity. 

The board rests on a smooth table, but the coefficient 
of friction now depends on both the board and the table, 
and this may be quite different from that between the 
man and the board. There is nothing amiss in supposing 
this coefficient to be zero. One way of effecting this 
experimentally would be to polish the table and remove 
all roughnesses from it. This was the plan indicated. 

Where, then, is the inconsistency ? 

By using the ordinary abbreviations of language, the 
wording of the question has been made concise, and thus 
attention was specially directed to the dynamical principle 
involved in the solution. 

The problem has been understood by so many students 
in the sense above described, and worked without a single 
objection having been raised, that f think the meaning 
must be perfectly clear. Indeed, { cannot imagine what 
other meaning it could have. E. J. Rout. 

May 20. ° 


On the Spontaneous Action of Radio-active Bodies 
on Gelatin Media. 


Ix the course of some experiments on the formation of 
unstable molecular aggregates, notably in phosphorescent 
bodies, f was led to try whether such dynamicatly unstable 
groupings could be produced by the action of radium upon 
certain organic substances. It will scarcely be necessary 
to enter here into an account of the many speculative ex- 
periments which I have at one time or another tried, but 
it will suffice if 1 describe, as briefly as possibfe, the ex- 
periment which, amongst others, has fed to a very curious 
result, and that is the effect of radium chtoride and 
radium bromide upon gelatin media, such as those 
generally used for bacterial cultures. 

An extract of meat of 1 1b. of beef to 1 litre of water, 
together with 1 per cent. of Witter peptone, 1 per cent. 
of sodium chloride, and 10 per cent. of gold fabelied 
gelatin, was slowly heated in the usual way, sterilised, 
and then cooled. The gelatin culture medium thus pre- 
pared, and commonty known as bouillon, is acted upon by 
radium salts and some other slightly radio-active bodies in 
a most remarkable manner. 

In one experiment the salt was placed in a small 
hermetically sealed tube, one end of which was drawn out 
to a fine point, so that it could be easily broken. 
This was inserted in a test-tube containing the gelatin 
medium. The latter was stopped up with cotton woof in 
the usual way with such experiments, and then sterilised 
at a temperature of about 130° C. under pressure for about 
thirty minutes. Controls without radium were also at 
various times thus similarly sterilised. 

When the gelatin had stood for some time and become 
settled, the fine end of the tube containing the radium salt 
was broken, from outside, without opening the test-tube, 
by means of a wire hook in a side tube. 

The salt, which in this particular experiment consisted 
of 2} milligrams of radium bromide, was thus allowed to 
drop upon the surface of the gelatin. 

After twenty-four hours or so in the case of the 
bromide, and ahout three or four days in that of the 
chloride, a peculiar culture-like growth appeared on the 
surface, and gradually made its way downwards, until 
after a fortnight, in some cases, it had grown fully a 
centimetre beneath the surface. 

lf the medium was sterilised several times before the 
radium was dropped on it, so that its colour was altered, 
probably by the inversion of the sugar, the growth was 
greatly retarded, and was confined chiefly to the surface. 

Tt was found that plane polarised light, when transmitted 
through the tube at right angles to its axis, was rotated 
left-handedly in that part of the gelatin containing the 
growth, and in that part alone. 

The controls showed no contamination whatever, and 
no rotation. The test-tubes were opened and microscopic 
slides examined under a twelfth power. They presented 
the appearance shown in Fig. 1. At first sight these 
seemed to be microbes, but as they did not give sub- 
cultures when inoculated in fresh media they could 
searcely be bacteria. The progress of any of the sub- 
cultures after a month was extremely small, and certainly 
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too small for a bacterial growth. Jt was not at all obvious 
how bacteria could have remained in one sct of tubes and 
not in the other, unless the radium salt itself acted as a 
shield, so to speak, for any spores which may originally 
have become mixed with the salt, perhaps during its manu- 
facture, and when embedded in it could resist even the 
severe process of sterilisation to which it was submitted. 
On heating the culture and re-sterilising the medium, the 
bacterial-like forms completely disappeared; but only 
temporarily, for after some days they were again visible 


when examined in a microscopic slide. Nay, more, 
they disappeared in the slides when these were ex- 
posed to diffused daylight for some hours, but re- 


appeared again after a few days when kept in the dark. 
Thus it seems quite conclusive that whatever they may 
be, their presence is at any rate due to the spontaneous 
action of the radium salt upon the culture medium, and 
not alone to the influence of anything which previously 
existed therein. 

When washed they are found to be soluble in warm 
water, and however much they may resemble microbes, 


Vie Si 


they cannot for this reason be identified with them, as 
also for the fact that they do not give subcultures as 
bacteria should. : 

Prof. Sims Woodhead has very kindly opened some of 
the test-tubes and examined them from the bacteriological 
point of view. His observations fully confirm my own. 
He assures me that they are not bacteria, and suggests 
that they might possibly be crystals. They are, at any 
rate, not contaminations. 

I have tried to identify them with manv crystalline 
bodies, and the nearest approximation to this form appears 
to be that of the crystals of calcium carbonate, but these 
are many times larger, and, in fact, of a different order of 
magnitude altogether, being visible under comparatively 
low powers; and are, moreover, insoluble in water. 

A careful and prolonged examination of their structure, 
behaviour, and development leaves little doubt in my mind 
that they are highly organised bodies, although not 
bacteria. 

Unfortunately the quantity is so very minute that a 
chemical analysis of their composition is extremely difficult. 
The amount of salt in the first instance is so small, and 
the number of aggregates, or whatever they may be, thus 
produced perhaps still smaller. 

The most effective method of studying their properties, 
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from the physicist’s point of view, is that of long and, sn 
far as possible, continual observation, a method similar 
to that which the astronomer is bound to adopt in his 
study of bodies over which he has not the control to deal 
with as he pleases. 

From the acconipanying photographs it will be observed 


‘that they are not all of the same size; they range from 


about 0-3 # to the minutest specks; they are mostly, if 
not altogether, all of the same shape, and show distinct 
signs of growth; the larger ones appear to have sprung 
from smaller forms, and these in turn from still smaller 
ones, and they have all probably arisen in some way from 
the invisible particles of radium.- 

Fig. 2 distinctly shows the existence of nuclei in the 
larger and more highly developed forms, whilst Fig. 3 
reveals, though indistinctly, what is their most remarkable 
property of all, and that is their subdivision when a certain 
size is reached. They do not grow beyond this size, but 
subdivide. 

These photographs, together with the numerous results 
of eye observations, which indicate that a continuous 
srowth and development take place, followed by segrega- 
tion, leave little doubt that whilst on the one hand thev 
cannot be said to be bacteria, they cannot be regarded as 
crystals either in the sense of being merely aggregates 
of symmetrically arranged groups of molecules, which 
crystals are supposed to be. The stoppage of growth at 
a particular stage of development is a clear indication of 
a continuous adjustment of internal to external relations, 
and thus suggests vitality. 

They are clearly something more than mere aggregates 
in so far as they are not merely capable of growth, but 
also of subdivision, possibly of reproduction, and certainly 
of decay. 

The subcultures do show, however slightly, some indica- 
cation of growth after four or five weeks, although that 
growth is, ] understand, too smal! for a bacterial sub- 
culture. Moreover, when examined in the polariscope they 
have not been found to yield the characteristic figures and 
changes of colour which crystals generally give. 

Thus for these reasons I have been led to regard them 
as colloidal rather than as crystalline bodies, and prob- 
ably more of the nature of ‘‘ dynamical aggregates ’ than 
of “static aggregates,’ of which crystals are composed. 

There appears to be a tendency amongst text-book 
writers to classify minute bodies which are not bacteria 
as crystals, but really without sufficient reason, and as 
these bodies cannot be identified with microbes, on the 
one hand, nor with crystals on the other, I have ventured, 
for convenience, in order to distinguish them from either 
of these, to give them a new name, Radiobes, which might, 
on the whole, be more appropriate as indicating their 
resemblance to microbes, as well as their distinct nature 
and origin. 

Some slightly radio-active bodies appear also to produce 
these effects after many weeks. 

A more detailed account of these experiments will be 
published shortly. This note merely contains some of the 
principal points so far observed. 

T have to thank Mr. W. Mitchell, who sterilised the 
tubes, for the assistance he has rendered in these experi- 
ments. Joun Butter Burke. 

Cavendish Laboratory, Cambridge, May 1n. 


The Consolidation of the Earth. 


THERE are several points in Dr. See’s last letter (NATURE, 
May 11) calling for remark from the geological point of 
view. 

(1) The effect of (hydrostatic) pressure at depths tends 
not to liquefaction (as in the case of the ice of a glacier) 
but to promote crystallisation, the condition of the greatest 
density of mineral matter, as I showed years ago in my 
little work on metamorphism in discussing the relation of 
the crystalline to the vitreous states. It is here that the 
importance of ‘* solid-liquid critical state ’’ comes in. 

(2) We have no right to assume the existence at any 
stage of the history of our planct of a mere molten ball 
radiating heat directly into cold space, since in that 
‘* pre-oceanic stage ’’ it was surrounded by a non-conduct- 


So 


ing mantle or “‘jacket’” of such enormous density and 
altitude as to contain (as its main constituents) (a) the 
greater part of the water of the present hydrosphere in 
the vapour state; (6) the CO, locked up in the lime- 
stones and other carbonates of the lithosphere, as well as 
that represented by the coal and the living vegetation of 
the globe; (c) the hydroearbons possibly represented by 
Archean graphite, together with (d) the halogens (if 
atomic evolution had reached that stage), including the 
Cl, of the 73 per cent. of the NaCl of the salts of the 
present ocean. It is conceivable that a vast convection 
system existed, as the outer zones of the primordial atmo- 
sphere underwent cooling with consequent condensation, 
and descended towards the molten globe; but there could 
scarcely be contact generally between such cooler portions 
and the heated molten mass. The conditions would be 
rather such as are partly illustrated by what a student of 
physics is familiar with as the ‘‘ spheroidal state? of a 


liquid floating on a cushion of steam above a hot plate of | 


metal. Under the enormous pressure prevailing at the 
surface of the globe in that pre-oceanic stage of its history 
great quantities of superheated steam and other gases 
must have been mechanically included, and in some cases, 
perhaps, occluded, in the hot crust in the inceptive stages 
of its development by congelation; and in such circum- 
stances, as I suggested seventeen years ago, superheated 
water in traces would probably enter into the composition 
of such silicates as hornblende and mica, the two most 
characteristic of the minerals of the heavier metals of the 
Archean gneisses and schists. A year or two later that 
hypothesis received demonstration from the splendid work of 
de Kroustchoff (see Nature, vol. xliii. p. s4s, also Bulletin 
de VAcadémie des Sciences de St. Petersbourg, tome siii., 
“‘ Uber kiinstliche Hornblende,”’ by KX. von Chrustschoff). 
So, I take it, we can understand how such a crust could 
float on a magma of molten rock material, just as air- 
charged fragments of pumice or of charcoal float on water, 
yet sink quickly to the bottom under the exhausted re- 
ceiver of an air-pump; or as even a coil of platinum foil 
(sp. gr. 21-5) can be made to float in water inside a good 
air pump, as it is pontooned by innumerable bubbles of 
distended atmospheric gases previously condensed upon its 
surface ; or, again, as masses of lava slag of large 
dimensions are seen to float for a time upon the vast lake 
of liquid rock material in the crater of Kilauea. With 
tidal action in the magma greater when the moon was 
nearer the earth than at present, such a thin crust would 
easily undergo disruption, while portions of it would float 
off and be engulfed in the magma. This view, which I 
propounded some seventeen years ago, had been antici- 
pated partly by Zéllner, and was adopted by the dis- 
tinguished American geologist, Dr. A. C. Lawson, to ex- 
plain the phenomena presented by the enormous inclusions 
of more basic rock masses in the gneiss of the Rainy Lake 
region, which excited great interest among our leading 
British geologists at the International Geological Congress 
in London in 1888, though it seems at the time to have 
been very imperfectly perceived by most of them. So far 
the evidence we have goes to support Dr. See’s contention 
that the descent of such masses into the magma would be 
arrested long before they even approached the centre of 
the sphere; but ane feels great difficulty in following his 
argument based on “Laplace’s law,’’ for reasons given 
in my former letter (NaTURE, May 4). 

_By a slip T wrote, it appears, impossibility ’? for possi- 
bility in the top line of p. § in my last letter. 


Bishop's Stortford, May 17. PUURIN Ge 


The Spirit-level as a Seismoscope, 


\ MISCONCEPTION seems to prevail among seismologists 
as to the behaviour of a spirit-level. A displacement of 
the bubble is regarded as conclusive evidence of the tilting 
of the instrument. It should be pointed out, however, 
that this is far from being the case. For a second cause, 
equally effective in producing displacement of the bubble, 
is a horizontal acceleration of the instrument in the diree- 
tien of the tube. The position of the bubble should be 
taken as indicating, not the normal statical vertical, but 
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the dynamical residual vertical obtained by subtracting the 
acceleration of the instrument (as a vector) from that of 
gravity. (1 disregard, in this statement, the slight lag 
due to viscosity.) : 

A couple of simple experiments, serving to emphasise 
this, may be suggested. A spirit-level is suspended in a 
horizontal position by two equal strings attached one to 
each end. In one case the strings hang vertically from 
two hooks; in the other case they are attached both to 
one hook. If the level is set swinging in the plane of the 
strings, then in the first case the bubble will be found to 
have an oscillatury muvement relatively to the tube, the 
tube having linear acceleration but no tilting movement. 
In the second case the tube has both movements, but their 
effects exactly neutralise each other, and the bubble re- 
mains stationary in the tube. The expert waiter (may it 
be added?) who hurries about with plates of soup has a 
very effective empirical knowledge of this last case of 
compensation. 

The motion of the bubble of a level has been brought 
forward as evidence in favour of the undulatory character 
of the disturbance producing the motion; but if the above 


| suggestions are to be acecpted, the motion might as reason- 


ably be urged as evidence of a horizontal disturbance ; the 
truth being that the instrument is sensitive to both dis- 
turbances, and is quite ineffective as a means of dis- 
criminating between them. 

The evidence referred to is contained in the British 
Association report, 1902 (seismological committee report, 
p. 72). The view finds acceptance in some recent and 
authoritative works,’ and scems, so far, to have passed 
unchallenged. G. T. Brexnetr. 

Emmanuel College, Cambridge. 


A Feather-like Form ot Frost, 


THE accompanying photograph shows a form of frost 
not, 1 believe, usually seen except at a comparatively high 
altitude and unsheltered position. This photograph was 
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Fic. 1.—Frost ‘' feathers" on windward side of rock. 


taken on April 22 near the summit of Carnedd Llewelyn, 
N. Wales (3484 feet above sea-level). These delicate frost 
“feathers ’’ appear gradually to grow outwards from the 
rock face on the windward side, and the delicacy of their 
form is, no doubt, modified in some degree with the vary- 
ing rate of the wind and the temperature. I have found, 
in the came district, these ‘ feathers” 9 inches from root 
to tip; those shown are about 6 inches long. They form 
a comparatively solid mass where they touch, but the tips 
keep distinct, and the whole mass is in reality very brittle, 
and easily breaks up into small pieces. 
H. M. Warner. 
44 Highbury Park, N., May 16, 


1 Dutton, “ Earthquakes in the Light of the New Seismology," p. 137 5 
Davison, ‘'A Study of Recent Earthquakes,” p. 280. 
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THE EVOLUTION OF ENGRAVING IN THE | design groups (Fig. 3). In the upper layers signs are 


STONE AGE. 
Wee have at various times directed the attention of 
our readers to this interesting subject, but new 
discoveries are continually being made. M. Ed. 
Piette, whose name is so well known in connection 
with his investigation of the famous cave of Mas- 
d’Azil, has given in l’Anthropologie (xv., 1904, p. 129) 
a classification of the deposits formed in caves during 
the age of the reindeer; starting as a geologist, he 
was firmly impressed with the fact that stratigraphy 
is at the root of fruitful advance in prehistory, and | 
this end he has kept steadily in view. He gives the 
following table of relative chronology of the epochs 
which form part of the age of the reindeer :— 


Epochs of Epochs of Epochs of 
Lartet and Christy G. de Mortillet E. Piette 
Madelaine and | Magdalénienne Gourdanienne 
Langerie-hante { Solutréenne Papalienne 
Moustier Moustérienne Mostérienne 


The following is his cultural sequence, in which the 
epoch of Moustier does not take part, ‘‘as at that 
time the fine arts were not yet born ’’: 


Age or 
series Epoch or stage Layer 
‘Of engravings and harpoons of 
reindeer antler 
Ofengraving / Of engravings without harpoons 
Glyptic (Gourdanienne) | or with very few harpoons 
Of engravings with cut-out con- 
\ tours 
Ofsculpture { Of sculptures in low relief 
(Papalienne) {or sculptures in the round 


The sculptors in the round used their flint tools for 
many purposes, including carving, chiselling, scrap- 
ing, engraving, and burnishing; they certainly 
sketched their statuettes before modelling them, and 
they polished them. The sculptors in low relief 
scraped and burnished. Their works were not child’s 
play, but the product of a real artistic sense. They 
studied and drew heads, limbs, and feet (Fig. 1). The 
sculptors in the round figured the flayed animal and 
even the skeleton. When mammoth ivory became 
rare reindeer antlers were employed for carving, and 
this appears to have led the way to the next artistic 
developments. 

Many of the figures in this copiously illustrated 
paper are from the layer of sculptures in low relief; it 
was in this layer that several] pieces were found 
decorated with circles and bold spirals (Fig. 2). At first 
these designs were carved deeply, they gradually 
became less deep, until in the Gourdanienne epoch 
they were merely lines. M. Piette believes the spirals 
were symbolic, and suggests that they had reference 
to snakes. Plant forms were rarely drawn, and of 
the very numerous animals engraved by far the most 
frequent were those upon the flesh of which the men 


fed. | 


As the relief in the designs became less and less, 


the artist had to employ the graver. At the end of 


the Papalienne epoch the artists undertook to execute 


very low reliefs on plates of bone not more than two 
millimetres in thickness. They made silhouettes, 
modelling the contours on both sides; but the great 
difficulty of carving such thin objects soon led to its 
abandonment. Thcy replaced this style by cutting out 
contours and engraving the surface. This technique 
was common in the region of the Pyrenees, but rare 
to the north of the Garonne; being a transitional form 
it did not last long, whereas sculptures in low relief 
persisted into later layers. 

At first, following the traditions of the sculptor, the 
engraver represented isolated animals, but the artists 
of Laugerie-basse appear to have been the earliest to * 
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engraved which M. Piette considers to be of the nature 
of inscriptions. 

Thanks to the rigid stratigraphical method em- 
ployed by M. Piette, he has been cnabied to upset the 
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Fic. 2,—Portion of rein- 
deer antler decorated 
with circles and other 
signs (Lourdes). Layer 
of sculptures in low 
relief. 


Throwing-stick 
Layer of sculp- 
Less than 


1.—Bone 
(Mas-d' Azil). 
tures in the round. 
natural size. 


Fic. 


a priori argument that sculpture was a later form of 
pictorial art than engraving, and has established that 
the reverse is the case. : 

In a subsequent paper, entitled ‘‘ Les Ecritures de 
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l'Age glyptique ‘* (tome xvi., 1905, p. 1), M. Piette 
claims to have discovered ‘‘ inscriptions composed of 
characters forming a primitive writing,” all of which 
are from the layer of sculptures in low relief, and 
consequently from the earlier glyptic epoch. The first 
specimen figured by the author is that reproduced here 
as Fig. 2. First of all one must point out that only 
one side of this rod of bone is figured, but before the 
design can be understood it will be necessary to know 
what the whole design looks like. The author says, 
“The circle with central prominence appears to be a 
simplification of the circle with radiating centre which 
evidently signifies the sun or solar god. The rays 
have been suppressed in order to write the sign more 


quickly’; he then briefly gives the distribution of | 


Fic. 3.—Engraving on bone (Lortbet). 


similar markings in prehistoric Europe and in Egypt. 
The lozenge is stated to be ‘‘ certainly a symbol,”’ 
and other signs are similarly believed to be symbols 
or hieroglyphs. ‘The spiral,” for example, ‘ has 
held a large place in primitive symbolism.’’ This is 
possibly true, but spirals may mean many things in 
the art of existing backward peoples, and may be 
conventional symbols or more or less realistic repre- 
sentations; but it is extremely hazardous to make 
guesses as to what any given spiral may be intended 
to represent; the probability is that all such guesses 
will be incorrect, and the same remark applies to other 
elementary designs. Several spirals and concentric 
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circles are figured by the author in juxtaposition, and 
the evidence seems to point to the conclusion that 
here, as in so many other instances from various 
parts of the world, the concentric circle or oval is a 
simplification of the spiral; if this be so, the theory 
that the concentric circles are degenerate rayed circles, 
i.e. suns, falls to the ground. The bold decoration 
on these bone objects in all probability had a meaning. 
Some of the designs may have been symbols; but, 
surely, it is somewhat far-fetched to describe them as 
hieroglyphs, and we cannot follow the author when 
he states (as he does in a letter to the editor), ‘¢ Accord- 
ing to me this inscription (Fig. 2) is the glorification 
of light.”’ 

M. Piette also directs attention to certain linear 
markings on bones from various 
sites of the reindeer age. These 
he boldly claims to be true linear 
scripts, and suggests that the 
writings of la Madeleine and 
Rochebertier were continued into: 
the linear script of Abydos with- 
out undergoing much change. . 

Archeologists are deeply in- 
debted to M. Piette for the 
thoroughness with which he has 
carried out his investigations, 
and we must not unfairly criti- 
cise him if that enthusiasm 
which has carried him through 
his labours sometimes runs away 


with his more dispassionate 
judgment. He is probably quite 
correct in believing that the 


decoration on the bone objects he 
has discovered has a meaning, 
but judging from our experience 
of the decorative art of existing 
primitive peoples it is extremely 
improbable that we shal! ever be 
able to decipher its meaning or 
unravel its symbolism. More 
evidence is needed before we can 
pass judgment upon the sup- 
posed linear script. A. C. H. 


THE NEW DIPLODOCUS 
SKELETON. 

OP Friday, May 12, in the 

presence of a large and re- 
presentative company, Lord Ave- 
bury, on behalf of his fellow 
trustees, received from Mr. 
Andrew Carnegie the gift of the 
full-sized model of the skeleton 
ot the gigantic American dino- 
saur known as Diplodocus car- 
negii, which has been mounted in 
the reptile gallery of the Natural 
History Branch of the British 
Museum under the superintendence of Dr. Holland, of 
Pittsburg, who has charge of the original specimens 
on which the complete restoration is based. Although 
the gigantic four-footed dinosaurs constituting the 
group Sauropoda were first made known to the world 
on the evidence of detached bones and teeth described 
by Mantell (Pelorosaurus) and Owen (Cardiodon and 
Ceteosaurus), it has been reserved for American pala- 
ontologists, working in the rich Upper Jurassic beds 
of Wyoming and Colorado, to give to the world an 
adequate conception of the huge proportions and ex- 
traordinary form of these strange reptiles. Strangest 
of all is perhaps Diplodocus (so named on account of 
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the double chevron-bones, which were at first thought 
to be peculiar to this form, although now known to be 
common to the entire group), which appears to be 
distinguished from all its relatives by the weakness of 
its dentition, the teeth being reduced to a small num- 
ber, of the size and form of lead pencils, confined to the 
front of the jaws. Another remarkable feature, which 
may, however, have been common to other members of 
the group, is the position of the nasal aperture at the 
top of the skull, this being not improbably indicative 
of partially aquatic habits, an inference confirmed by 
the nature of the dentition of Diplodocus, which can 
searcely have been adapted for anything else than a diet 
of soft and luscious water-plants. 

Diplodocus was apparently one of the largest repre- 
sentatives of the group, the length of the skeleton, as 
mounted, being about 75 feet, while if the vertebral 
column were placed in a straight line the length would 
be some io feet more. The height at the shoulder is 
about 14 feet. The only rival to such bulk at the pre- 
sent day is presented by the skeleton of Sibbald’s 
rorqual. That sueh a monster should have a slsull 
considerably smaller than that of a large crocodile is 
one of the most remarkable facts made apparent by this 
restoration; while scarcely less noteworthy are the ex- 


eh 
(So ling yet gs <peg ae 


- 


Fic. 1.—Restored Model of the Skeleton of DiAlodocus carnegii as vrigin- 
ally set up in the Museum at Pittsburg. From a photograph presented 
by Dr. Holland to the British Museum. 


treme elongation of the neck and tail (the latter for 
several feet of its length being comparable to a huge 
whip-lash), and the shortness of the trunk. With the 
exception of the bones regarded as the clavicles, of 
which only one original specimen was found, and 
the position of which in the skeleton may be doubtful, 
there is full authority for every bone in the model; so 
that we are now praetically as well acquainted with the 
osteology of these monsters as we are with that of 
crocodiles. 

Mr. Carnegie's gift, which is due to the initiation of 
the King, is not only of immense value and interest to 
the man of science, but will likewise prove a great 
attraction to the ordinary visitor to the Museum. It is 
almost an appalling thought that the skeleton of a 
creature which lived at least several million years ago 
should have come down in such marvellous preservation 
to our own day. 


HE WAST OF EAST AFRICH.* 

HE Masai (the word should be pronounced with a 
stress on the first syllable—Masai) were first dis- 
tinguished and described as an East African people by 
the missionary Krapf, who, with Rebmann, was the 
discoverer of Mounts Kenia and Kilimanjaro. Krapf, 
who commenced the exploration of equatorial East 
Africa in 1848, had begun dimly to perceive the re- 


By A C. Hollis. With 


1 ‘The Masai, their language and Folklore.” 
(Oxford : Claren- 


an introduction by Sir Charles Elliot. Pp. xxviiit+ 356. 
don Press, 1905.) Price 14s. net. 
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markable oneness in language of the Bantu tribes in 
the southern half of .\frica from the Equator to Natal 
and Cape Colony, and he was therefore puzzled to find 
in the Masai a race intruding into Bantu East .\frica 
which spoke a language absolutely different from the 


| Bantu type. 


At this period—let us say about 1850—the Masai had 
forced themselves on the attention of the Arab rulers 


| of East Africa by their raids on the cattle of the Bantu 


tribes, raids which brought them occasionally to within 
sight of the islind-town of Mombasa. In the ‘Afties 


(of the last century, nevertheless, the Masai had not 


established that reign of terror which during the ‘six- 
ties, ’seventies, and ‘eighties did so much to obstruct 
the exploration of eastern equatorial Africa, and so 


| long prevented the white man from travelling direct 


from the Mombasa coast to the eastern shores of the 


‘The Masai.’ 


From Hollis's 


Fic. 1.—Masai girls, showing ornamen's. 


Victoria Nyanza. Therefore, in the ‘fifties of the 
nineteenth century, Swahili, Arab or Baluch traders 
managed to reach the east and north-east coasts of the 
Victoria Nyanza from Mombasa or Lamu. | The stories 
they told to Krapf and other missionaries gave to 
Europeans the first hint of the existence beyond the 
Masai of tribes allied in speech and physieal character- 
istics and habits. During the ‘seventies the Masai 
pushed their raids further and further south, until 
they were almost heard of—so to speak—in the regions 
immediately to the north of Lake Nyasa. In this 
direction they were ultimately checked by the sturdy 
resistance of the Bantu Heche pcople, a vigorous race 
that long resisted German dominion in the same 
territory, a race made more warlike and coherent by 
a slight infusion of Zulu immigrants from the south, 
To the south-west the Masai were checked by the war- 
like Wagogo, to the west by the distantly allied tribes 
of Lumbwa and Ja-luo, and to the north by the Galas 
and Somalis. It is possible, however, that but for the 
eventual interposition of the European they might have 


S4 


subdued the Bantu coast people and the Arab half- 
breeds to the shores of the Indian Ocean. 

All observers of the Masai have noted their superiority 
in physical appearance to the pure-blooded negro, 
There has evidently been a good deal of intermixture, 
especially during the last three decades, with women 
of Bantu race, and the original Masai stock itself is 
only one of the many hybrids between the Caucasian 
and the negro; but still the average man or woman of 
Masai race is a negroid rather than a negro, with a 
skin of coppery-brown, not black, with a more defined 
bridge to the nose and a better developed chin than the 
ordinary negro possesses. They are, however, far more 
negro in appearance than, for example, the Hamitie 
(Hima) aristocracy of the lands lying to the north, 
west and south of the Victoria Nyanza; yet they retain 
a larger infusion of Caucasian blood (due, of course, to 
Hamitie intermixture) than the pure type of Nilotic 
negro, to which in other respects they are nearest allied 
in origin, language, and, above all, in habits and 
customs. 


Fic. 2,—Masai warriors of various 
“district.” 


“ages and ‘‘ districts," each with 
From Hollis’s ‘‘ The Masai.” 


Now that our knowledge of eastern equatorial 
Africa is so extensive, we realise that the Masai are 
no isolated phenomenon in racial distribution, but are 
simply a southward extension of the Nilotie peoples. 
They probably originated several hundred years ago in 
the northern part of the present Uganda Protectorate, 
in the mountainous country between the present abode 
of the Lotuka tribe (the nearest allies of the Masai in 
language) and the Turkana peoples to the east. In this 
region they were simply one of the many blends be- 
tween the Hamitic (Gala) invaders of equatorial Africa 
and the Nile negroes. The writer of this review, in 
his work on the Uganda Protectorate (p. 841), has 
computed that the proportion of Caucasian intermix- 
ture in the case of the Masai is from one-quarter to 
one-cighth. Their language, which for classification 


1 Owing to their bahit of smearing their bodies with a red clay, they 
strike the casual observer as being a red-skinned rather than a brown race. 
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may be grouped with the Lotuka, Elgumi or Wamia, 
Bari (on the White Nile), Karamojo, and Turkana, is, 
together with the nearly allied group of the Nandi- 
Dorobo, distinctly, though distantly, related to the well 
marked Nilotic family of negro languages which in- 
cludes the Dinka, Shiluk, Dyur, Acholi, &e., and 
links on to the negro languages stretching away to 
Wadai and Lake Chad. In the Masai language, as in 
the kindred tongues of the Masai group, there is distinet 
evidence of Somali or Gala influence. This may be 
due to the ancient intermixture of blood between the 
Gala and the Nilotic negro which formed the Masai, 
and also to the contiguity of the Masai in some of 
their wanderings with outlying groups of Hamitie 
people. 

For the first time the civilised world has been pre- 
sented with an authoritative work on the Masai lan- 
guage, customs, and folklore, by Mr. A. C, Hollis, of 
the British East Africa Protectorate. Nothing of the 
kind worth serious notice has appeared sinee the works 
of Krapf and Erhardt. Though a Masai dietionary 
remains to be composed which 
shall give a full vocabulary of 
this interesting language, the 
book under review ean scareely 
be bettered in fulness or cor- 
reetness as a grammatical 
study. Equally admirable is 
the collection of Masai 
legends. These are not given 
in the form of generalised 
‘stories’? with a Hans 
Andersen flavour; but the 
original is first of all  pre- 
sented in the Masai with an 
interlinear translation, and 
then follows a correet but 
more readable version in 
colloquial English. Of neces- 
sity, a worl: like this is more 
interesting to students than to 
the general public (though it 
is admirably illustrated with 
appropriate photographs). But 
for the students of African 
ethnology and languages it is 
a work of permanent value; 
it is the authoritative study of 
the Masai people; and it is 
satisfactory to record that the 
author confines himself mainly 
to faets and not to theories, 
and that Sir Charles Eliot in 
his introduction does not trace 
the origin of the Masai to the 
ten lost tribes of Israel. A 
recrudescence of this irritating mania having recently 
appeared amongst German writers on Africa who 
ought to have known better, it is a relief to find that 
English authorities on African questions can still re- 
tain their sanity on the subject of the proper place in 
history and ethnology of that mixed Armenian, 
Dravidian, and Semitic people which we call by the 
racial name of Jew. H. H. Jounston. 


NOTES. 

THE anniversary dinner of the Royal Geographical 
Society on Monday was really a complimentary banquet to 
Sir Clements Markham, the popular and active president 
of the society, who has just retired from office after twelve 
years of zealous service. During this period Sir Clements 
Markham has watched over the affairs of the society, and 
has guarded the interests of geography, with a devotion 
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and untiring energy which it is easier to admire than ta 
emulate. But his influence has not only been exerted 
while directing the affairs of the society as president, for 
he was honorary secretary of the saciety from 1863 to 
1888, and the Founder’s medal awarded to him upon his 
retirement was a mark of appreciation of his work for the 
promotion of geography, both in connection with the 
society and otherwise. I1t is, indeed, difficult to think of 
the Royal Geographical Society apart from the personality 
of Sir Clements Markham, for in all the affairs of the 
society he has long been ubiquitous. Wherever and when- 
ever geographical interests could be advanced, he has 
championed them with a strength of view and courage 
of convictian which have commanded the admiration even 
of those who have differed from him. He has always been 
jealous of the honour of his charge; and only those who 
have been closely associated with him can appreciate 
adequately how carefully he has cherished the society's 
welfare. .\t the banquet on Monday, the chairman, Sir 
George D. T. Goldie, who has suecceded Sir Clements 
Markham in the presidential chair, referred in eloquent 
terms to Sir Clements’ work as explorer and author, and 
his great achievement in the introduction of the cultivation 
ef the Cinchona plant [rom South America into India. 
Messages of regret upon the retirement of Sir Clements 
Markham were read from the King and the Prince of 
Wales. After Sir Clements had replied to the toast of his 
health, a testimonial was presented to him from the 
relatives of the officers and members of the scientific staff 
of the Discovery in recognition of his courtesy in keeping 
up communication with them. This souvenir consisted of 
a reproduction of the Cashel cup, and bore a suitable in- 
scription. There was also a gold pin studded with jewels 
for Lady Markham. 


MM. Metscunrkorr and Roux, who have recently shown 
that syphilis is inoculable on the higher apes, at a meeting 
of the French Academy of Medicine on May 16 announced 
that they have at last detected the microorganism of this 
disease. The microbe appears to be a long, delicate, spiril- 
lar form, difficult to observe, and readily destroyed by any 
manipulations. It seems to have been seen first by MM. 
Bordet and Gengou, of the Pasteur Institute, three years 
ago, and subsequently by Herren Schaudinn and Hoffmann, 
by whom it was named Spirochaete pallida. 1* measures 
4-14 # in length by 1 » in breadth, and though resembling 
similar organisms in miicus, &c., is readily distinguished 
from these. The spirocheete has been found in four out of 
six human cases of the disease, and also in the incculated 
monkeys, and Dr. Levaditi also exhibited preparations of 
it obtained from a child suffering from hereditary syphilis. 


THE Royal Medical and Chirurgical Society celebrated 
the centenary of its foundation by a dinner on May 22, 
which was attended by the Prince of Wales and a large and 
distinguished company, the president, Sir Douglas Powell, 
Bart., presiding. In responding to the loyal toasts, the 
Prince of Wales (who is an honorary Fellow of the Society) 
expressed his pleasure at being present. He regarded his 
position as president of King Edward's Hospital Fund as 
a precious trust, and he watched with keen interest and 
satisfaction the gradual but steady development of medical 
science. He congratulated the Society on celebrating the 
iooth anniversary of its [nundation, a period which had 
been prolific in advances in medicine and surgery. Fhysi- 
ology had become established as a precise branch of learn- 
ing; bacteriology had laid bare the foundations of disease ; 
antiseptics and the clinical thermometer had been invented ; 
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our hospitals had become institutions in which the most 
beneficent treatment is carried out with scientific theraugh- 
ness; and in the sphere of public hygiene nothing short of 
a revolution had been effected. Among the guests were the 
Duke of Northumberland, Lord Strathcona, Lord Alver- 
stone, Sir W. Ifuggins, P.R.S., Mr. John Tweedy, P.R.C.S., 
Surgeon-General Keogh, Prof. Ray Lankester, Sir W. 
Ramsay, Sir F. Treves, Sir P. Manson, Prof. Christian 
Bohr, Prof. Pierre Marie, and many others. Last night 
the Fellows and their friends and other guests were enter 
tained at a soirée at the Natural History Museum, As 
a fitting supplement to the centenary festivities, it may be 
mentioned that the society recently invited delegates 
{rom the other medical societies to canfer on the practic- 
ability of an amalgamation between the various societies 
and the foundation of an ‘‘ Academy of Medicine,” such as 
exists in Paris and other cities. 


Ix connection with the fiftieth anniversary of the Société 
des Sciences naturelles de Lucerne, which takes place this 
year, the Société helvétique des Sciences naturelles will 
hold its eighty-eighth annual meeting at Lucerne on 
September 19 to 13 inclusive. The business of the meet- 
ing will be carried on in seven sections, dealing respectively 
with mineralogy and geology, botany, zoology, chemistry, 
physics and mathematics, medicine, and civil engineering. 
Lectures to the general assemblies have been promised by 
Profs. F. Zschokke, A. Heim, and H. Bachmann. Five 
scientific soctetics will hold their annual meetings at 
Lucerne on the same occasion, namely, the Swiss societies 
of geology, botany, zoology, and chemistry, and the Zurich 


Physical Society. Full particulars can be obtained by 


writing to the president of the meeting, Dr. E. 
Schumacher-Kopp, Adligenschwylerstr., 24, Lucerne. 


Ix commemoration of the first admission of women to 
the full fellowship of the Linnean Society, a dinner was 
given to the lady [fellows of the society on May 15, at the 
invitation of the treasurer, Mr. F. Crisp. 


Mr. A. Howarp has been appointed by the Secretary, 
of State for India economic botanist to the Imperial 
Department of Agriculture of India. He will be stationed 
ut the experiment station at Pusa, Behar, Bengal. 


A course of instruction in oceanic research will be held 
at Bergen, during the university vacation, [rom August § 
to October 14. The course, as in previous years, will 
consist of lectures, practical instruction and assistance in 
laboratory work; excursions will also be made, during 
which the use of various appliances and instruments will 
be practically demonstruted. The work will be in charge 
of Dr. A. Appellél, Dr. D. Damas, Dr. H. H. Gran, Mr. 
B. Welland-Hansen, Dr. Johan Hjort, and Mr. C. F. 


Kolderup. Further particulars can be obtained from the 
Oceanographical Institute of Bergen Museum, Bergen, 
Norway. 


THE association which maintains an American woman's 
table in Dr. Dohrn’s marine laboratory at Naples also 
offers at stated times a cash prize of 2001. for the best 
thesis presented by a woman of any nationality embody- 
ing original laboratery research. This prize was awarded 
at the annual meeting in Boston, on April 29, to Miss 
N. M. Stevens for a paper on the germ cells of -lphis 
yosva and Aphis ocnothera. The theses offered in com- 
petition fer the next prize should be presented to the 
executive committee of the association, and must be in 
the hands of the chairman of the committee on the 
prize, Mrs. Ellen H. Richards, Massachusetts Institute of 
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Technology, Buston, Mass., before December 31, 1906. 
The prize will be awarded at the annual meeting in April, 
1907. 

AT the meeting of the Pathological Society of London 
on May 16, Mr. C. Walker gave a demonstration which 
seems to solve the nature of the so-called ‘‘ cancer bodies ”’ 
(Ruffer’s bodies) of malignant tumours, which have been 
believed by many to be parasitic protozoa. He showed 
specimens of the normal reproductive cells of the testis 
containing bodies which are apparently identical with the 
“cancer bodies,’’ but are really the archoplastic vesicles of 
those cells. 


Ix the Bulletin of the Johns Lopkins Hospital for April 
(xvi., No. 169) the most interesting and important com- 
munication is by Dr. Clowes on the immunisation of mice 
against cancer. In certain mice which had been inoculated 
with mouse cancer, the disease underwent an unexpected 
and spontaneous retrogression, and it was found that the 
serum of these animals produced a marked curative effect 
on the cancerous tumours in other mice suffering from the 
disease. 


Dr. W. B. Wuerry records some interesting observations 
on the biology of the cholera spirillum (Bull. Bureau of 
Gov. Laboratories, Manila, No. 19), in which he shows 
that the slight variations in cultural! and other characters 
so often met with in different strains of this micro- 
organism are largely due to slight differences in the culture 
media employed, particularly in their reaction, and sugges- 
tions are given for the more accurate preparation of 
standard media. 


THe Journal of the Royal Sanitary Institute (xxvi., 
No. 4) contains a report of a discussion on the aérial dis- 
semination of small-pox round small-pox hospitals, in the 
course of which Dr. H. E. Armstrong, Dr. T. M. Clayton, 
and others adduce a good deal of evidence against the 
commonly accepted view of the danger of aérial infection 
in the neighbourhood of such hospitals. Municipal milk 
depots and milk sterilisation is the subject of another paper 
by Dr. G. F. McCleary. 


Dr. CuarLes Crercutox, who recently paid a_ special 
visit to India for the purpose of inquiring on the spot 
into some of the circumstances connected with the pre- 
valence of plague, read a paper on this disease before the 
Society of Arts on May 18. Dr. Creighton first criticised 
the composition of the British Plague Commission of 
1898, complaining that there was no epidemiologist upon 
it. He next gave a somewhat detailed account of the 
geographical distribution of plague, and directed attention 
to the difference of incidence of the disease in the villages 
of the district of Ratnagiri and those of the adjoining 
district of Satara. In the former all the buildings, road- 
ways, &c., are of stone, and plague occurs little or not at 
all; in the latter the villages are plague-stricken, and the 
crowded dwellings are of mud, the floors, &c., being 
saturated with offal. Dr. Creighton believes that crowded 
sites too long inhabited and without drainage are the cause 
of the trouble, which is explicable on the laws of soil- 
infection enunciated by Pettenkofer and his school, 


: A PRICED catalogue of pinned specimens of Lepidoptera, 
issued by Mr. H. Fruhstorfer, of Turmstrasse, Berlin, 


from whom we have received a copy, should prove useful 
to collectors, 


AMONG our weekly budget are included three papers on 
North American zoology. In the first, from the Bulletin 
of the Brockly Institute (vol. i., No. §), published by the 
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Macmillan Company, Dr. J. A. Allan gives a list of 
mammals from Beaver county, Utah, several of which are 
described as new. The mammals of this elevated region 
are stated to differ considerably from their representatives 
in the adjacent foot-hills. In No. 6 of the same serial 
Mr. C. Schefer describes new American beetles, and in 
the third paper (from the Procecdings of the U.S. Museum): 
Mr. W. D. Kearfoot diagnoses new tortricine moths from 
Carolina. 


1905 


Ix the April issue (vol. i., part iv.) of the Records of 
the llbony Museum Dr. R. Broom discusses the proper 
signification of the Owenian term “‘ Anomodontia,’’ and 
comes to the conclusion that it is applicable only to the 
dicynodonts. He also describes certain new fossil reptiles 
from Aliwal North, and contributes some important notes 
on the localities of type specimens of other South African 
reptiles, especially those in the British Museum. In the 
course of these remarks, it is pointed out that Anthodon 
is of Wealden age, and probably, therefore, a dinosaur 
instead of a pariasaurian, and that the limb-bones de- 
scribed by Owen as Platypodosaurus are almost certainly 
referable to Udenodon. 


Ix the issue of Biologisches Centralblatt of May 1 the 
Rev, Father Wasmann brings to a close his important 
series of articles as to the origin of slavery among ants, 
and formulates the conclusions at which he has arrived, 
which are too long to be recapitulated in our columns at 
Iength. ft may be mentioned, however, that, in the 
author's opinion, this system of slavery had _ indepen- 
dent origins at different dates respectively in the formicine 
and the myrmecine sections of the ant family, and that it 
has also been independently acquired in different genera 
and species of these two subfamilies at different times. 
In general, it seems to have been of later origin in the 
Formicine than in the Myrmecinzee. Moreover, the pheno- 
menon affords confirmation of the biological doctrine that 
the ontogeny of a group constitutes a brief recapitulation 
of its phylogeny. In another article in the same issue 
Dr. O. Zacharias emphasises the importance of modern 
methods of studying ‘‘ hydrobiology *’ in relation to fish-~ 
culture and fisheries. 


Part iii, of vol. xivil. of the quarterly issue of Smith- 
sonian Miscellaneous Contributions contains an article by 
Mr. C. D. Sherborn on the species of birds described as 
new in Vroeg’s catalogue, published in i704. P. S. 
Pallas is believed to be the real author of the names. 
The only copy of this work that has come under the 
author's notice is in the library of the Linnean Society, 
where it might have been left in well merited obscurity. 
Social spiders (Stegodyphus sarasinorum) form the subject 
of another article, by Mr. N. S. Jambunathan, in the same 
serial, The spiders of this species, which was discovered 
by the author at Saidapet, Madras, in 1898, live in a 
sponge-like nest formed of branching net-work with com- 
municating canals and a number of external openings. 
These nests, which may be attached either to the tips of 
branches of trees or to leaves of the prickly pear, are 
ashy-grey in colour, and constructed of leaves and refuse 
from the spiders’ food. Externally is a coat of stout 
sticky threads of the same colour as the spiders them- 
selves, and shect-like webs spread in all directions from 
the nests. Five or six nests are often found together, each 
of which may be the home of from 40 to 100 spiders, 
usually in the proportion of seven males to one female. 
A number of spiders will cooperate to overpower a single 
large insect. 
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DurinG the last few duys paragraphs have appeared in 
the newspapers stating that a plague of flies has invaded 
Cardiff Docks, causing much inconvenience. The flies are 
said to have made their appearance with a southerly wind 
on Sunday, May 14. Mr. Ernest E. Austen, of the British 
Museum (Natural History), informs us that specimens for- 
warded to the museum show that the trouble has been 
caused by the fly known as Dilophus febrilis, Linn., a 
very common British species of the family Bibionidz, met 
with from April to September, but especially abundant in 
May. In colour the flies are black, with a shining thorax, 
and measure about 53 millimetres, or rather less than a 
quarter of an inch, in length. As in all Bibionide, the 
males are distinguished from the females hy the large size 
of the head, which in the former sex appears from above 
to be entirely composed of the eyes. Of five specimens 
sent to the British Museum, all were males. Dilophus 
febrilis breeds in horse and cattle droppings, in which the 
larvie—white footless grubs measuring half an inch in 
length, with a dark brown head capsule at the anterior 
extremity—are found in small masses. This fly is quite 
incapable of biting, as are also all the other species of 
the same family, so far as at present known, thongh the 
possession of an elongated proboscis by two Mexican 
representatives of the genus Plecia suggests that there may 
be forms that suck blood. The occasional occurrence of 
Bibionidze and other Diptera in immense numbers is well 
known, and notes on the subject have already appeared 
in these columns (cf. Nature, vol. xIviii., 1893, pp. 103, 
127, 176). With regard to Dilophus febrilis, Mr. J. W. 
Douglas, writing in the Extomologist's Monthly Magazine 
for 1880 (p. 142), describes a swarm of this species at sea 
off the Norfolk coast on September 2 of that year. It is 
stated that the air was obscured by the flies as ‘by a cloud, 
and that a schooner sailing at about a cable’s length from 
the shore was so covered with them that for five hours 
persons were unable to remain on deck; the air cleared 
at about 4 p.m. The cause of these phenomenal swarms 
is still uncertain, but it is probably to be found in ex- 
ceptionally favourable climatic conditions, which, by 
accelerating: the growth of the larvze and shortening the 
pupal stage, cause myriads of flies to appear at practically 
the same time. 


Ix the Biological Bulletin (February) Mr. R. S. Lillie 
discusses the conditions determining the disposition of the 
chromatic filaments and chromosomes in mitosis, and 
advances a physicochemical theory, based upon mutual 
repulsions of the particles of a colloid solution, to explain 
the sequence of the stages in nuclear division. 


A REVISION by Mr. B. Hayata of the Euphorbiaceze and 
Buxaceze of Japan, as represented in the herbarium of the 
University of Tokio, forms article iii. in vol. xx. of the 
Journal of the College of Science in that university. The 
number of genera is limited to twenty-four under 
Euphorbiacew and two under Buxacee, and seven new 
species are recorded. The author has provided figures of 
the flowers for most of the species. 


A BRIEF survey of the progress of the Nilambur Teak 
Plantations, Madras, from its inception by Mr. Conolly 
in 1840 to its present condition, when the receipts more 
than balance the cost, is contributed by Mr. R. McIntosh 
to the Indian Forester (March). The harvest time is still 
thirty-five years ahead, when the fellings are expected to 
produce a revenue of 40,0001. a vear. The difficulty ex- 
pericnced at first in getting the seed to germinate was 
overcome by soaking the seeds before planting, and by 
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keeping the soil thoroughly moist after planting. The 
teak forests of Burma form the subject of another article, 
-in which Mr. R. S$. Troup comes to the conclusion that 
useful as fire protection may be in most forests, annual 
burning in moist mixed forests of teak and bamboos is 
decidedly efficacious. 


THE appearance of a Nature-study Review, edited and 
published by Mr. M. A. Bigelow in Lancaster, Pennsyl- 
yania, indicates that the subject is making progress in the 
United States. .A discussion in the first number as to the 
scope of nature-study has led to a general expression of 
opinion that it differs from natural science in so far as it 
lacks the characteristic organisation of science, and that it 
should be confined to elementary schools; further articles 
on the subject appear in the March number, which is the 
second of a bi-monthly issue. Amongst the articles giving 
the experiences of teachers one by Dr. E. A. Bigelow 
directs attention to the convenience of putting up the salts 
required for plant food solutions in tabloid form. 


In Spelunca (Bull. de la Soc. de Spéléologie, tome v., 
Nos. 39 and 40) there are interesting articles on the 
caverns and subterranean water-courses of the Mendip 
Hills, by Mr. Hf. E. Balch, and on those of the Jura 
Mountains by M. E. Fournier. 


Mr. E. C. Davey, who in 1874 contributed to the 
Transactions of the Newbury District Field Club an essay 
on the sponge-gravel beds near Faringdon, with photo- 
graphs of some of the fossil sponges, has revised and 
amplified his article under the title ** The Neocomian 
Sponges, Bryozoa, Foraminifera, and other Fossils of the 
Sponge-gravel Beds at Little Coxwell, near Faringdon.” 
This is now published by Messrs. Dutau and Co., price 
gs. net, and it contains five photographic plates of sponges, 
Echini, and Foraminifera. The nomenclature of the 
sponges is revised in accordance with the researches of 
Dr. G. J. Hinde, but the author does not wholly agree 
with the determinations made by that paleontologist, and 
adds other species, one new species being figured and 
briefly described. Under the heading ‘‘ Bivalves,"’ the 
author includes brachiopods and lamellibranchs; he makes 
no reference to the occurrence of Belemnites, to which Mr. 
G. W. Lamplugh directed special attention in 1903 (Geol. 
Mag., p. 32)- 


Basinc his conclusions largely on the capacity of the 
cranium, but also taking into account other characters, 
Mr. A. da Costa Ferreira has attempted to dissect out, as 
it were, the probable racial constituents of the Portuguese, 
and has set forth his results in the Bulletin de la Soctété 
d'lnthropologie de Paris (5e. sér., tome v., P- 473). He 


finds a short, mesorhine dolichocephalic type with a 
small head which he thinks belongs to the Cro-Magnon 
race, and a tall, leptorhine dolichocephalic type with a 


large head. The mesaticephals are partly attributed to a 
brachycephalic mixture; those of short stature, leptorhine, 
and with a large head, are thought to belong to the race 
of Grenelle or to a Celtic invasion. The small headed, 
leptorhine mesaticephals are probably of Semitic origin, 
while the mesorhines may be of Berber extraction. 


In order to make more widely known and more easily 
accessible to American students the results of important 
researches on the Maya hieroglyphs, printed in the German 
language, the Peabody Museum Committee on Central 
American Research has begun a series of translations of 
which the first, on the representation of deities of the 
Maya manuscripts, by Dr. P. Schellhas, has been pub- 
lished as vol. iv., No. 1, of the Papers of the Peabody 
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Museum, Warvard University. In this valuable enumer- 
ation Dr. Schellhas is very careful not to theorise or to go 
beyond the warrant of the manuscripts themselves. In 
several cases he refers to diverse views concerning the 
names of the gods in question; but, as he truly observes, 
‘“these different opinions show on what uncertain grounds 
such attempts at interpretation stand, and that it is best 
to be satisfied with designating the deities by letters and 
collecting material for their purely descriptive designation. 
In vol. Hii. of the same Papers are illustrated accounts of 
the Cahokia and surrounding mound groups, by Mr. D. I. 
Bushnell, and of the exploration of mounds in Coahoma, 
by €. Peabody. In vol. i. Mrs. Zelia 
Nultall gives a very interesting accaunt of a penitential 
rite of the ancient Mexicans miuinly derived from Spanish 
sources. Blood wus drawn from cuts in various parts of 
the body, includiag the tongue and cars; the rite of 
voluntarily drawing blood, principally from the ear, was 
a feature of every-day life in ancient Mexico, and was per- 
formed by young and old. It constituted an act of 
humility, thanksgiving, penitence, er propitiation. 


co. Mississippi, 


Tue Survey Department of Egypt has pablished an 
important paper oa the raiafall of the Nile basin in 1904, 
by Captain Il. G. Lyons, director-general of the service. 
Five years ago there were only six or eight places where 
the rainfall was being measured regularly: now, thanks 
chiefly to the efforts of Captaia lyoas, there are more 
than forty, of which thirty-two lie to the south of Berber 
ait. as? Ni}, He that to uaderstand the 
scasoaal variation of the rainfall the relative positions of 
the equatorial low-pressure belt, and the high-pressure 
areas to the north and south of it at different seasons, 
must be taken into consideration. In the low-pressure area 
there is an ascensional movement of the air, so that its 
moisture is condeased to form clouds aad raia. This 
ascensional movement depends upon the heating cffect of 
the sun, and it is shown month by moath how the low- 
pressure areca varies with respect to the sua’s position 
from south to north, aad back to south again. The care- 
fully prepared tables and diagrams show, as a general 
result, that the rainfall of i964 in the Nile basin was 
below the average; in the cquatorial regions it was some- 
what deficient in the carlier part of the year, and above 
the average ia the autumn. 


points out 


A soMEWUAT striking paper has been published by Prof. 
Ronald Ross, F.R.S., of Liverpool University, on verb 
fuactions, with notes on the solution 
operative division (Proceedings of 
cademy, xxv., A, 3). 


of equations by 
the Royal Irish 
Yhe writer points out that whereas 
symbols such as f und @ are used to denote functions in 
general, no notation exists which can explicitly represent 
the operation of forming any particular function of any 
argument, apart from the argument ilself, except ia certain 
simple cases as exemplified by the prefixes leg, sin, &c. 
The notation proposed by Prof. Ross mects this waat. 
It depends on the use of « purely symbolical letter 6 to 
denote the base of a given operation, this symbol occurring 
in the “verb functioa’’ or operator. When this verb 
fuactioa operates on a subject x, it produces the result 
obtained by writing x for 8 in the operator. For example, 


[ar /"]ab) (ab) !", [Blog 8-1] v=a log x ~- 1, [e® cos B]v=e7 cos x, 


and so an. Another peculiarity is the use of square 
brackets to enclose cach separate operatioa, the necessity 
of which may be illustrated by the following example :— 


[(4+6)*]x represents (a4+x)*, whereas 
la+A)}x=[a+B]la+ 6]rv=[e+h]ataj)=at(ata)=2ata. 
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In connection with inverse operations, Prof. Ross intro- 
duces the notation of a dauble fraction or solidus line as a 
distinction from the ordinary division symbol; thus, accord- 
ing to his notation, we should have- 
: oe: (= 4ac) 
[eA?+o68+¢] 21 

as the symbolical enunciation of the expressions for the 
roots of a quadratic cquation. 

Tue peculiar magnetic properties of the so-called 
lleusler's bronzes, consisting of copper, manganese, and 
aluminium, are the subject of a paper by E, Take in 
the Uerhandlungen of the German Physical Society 
(vol. vii., 133). The ‘‘ transformation points ” of a number 
of samples of the bronze were detcratined, as well as the 
effect of heating and re-heating upon them. The results 
are shown ia a series of striking curves. 

RererENcre haus already been made in these notes 
(Nature, vol. Ixx. p. §83) to the simple form of telescope 
pyrometer invented by M. Féry for measuring high 
temperatures. This instrument is now being sold by the 
Cambridge Scientific Instrument Co,, Ltd., who have been 
appointed sole agents for its sale in the United Kingdom, 
the British calonies, aad in the United States; it is made 
in two forms, a mirror pyrometer, recordiag temperatures 
between 500° C. and 1100° C., and a tens pyrometer, read- 


| ing between 900° C, and 3500° C. 


Dror. Moissax has published, in the form of a pamphlet 
having the title “a Chimie mintrale, ses Relatioas avec 
les autres Scicaces,’? ua address delivered last September 
at the Congress of .A\rts and Sciences at St. Louis. Prof. 
Moissan, who by his own researches and those of his 
colleagues has so widely calarged the damains of iaorganic 
chemistry, whilst regretting that this branch of science 
is still systematically imperfect as compared with organic 
chemistry, emphasises the fact that during the past few 
years its study has again resumed a place of honour. 
This has been due largely to the discovery of the gases of 
the atmosphere, to rescurch at high and low temperatures, 
the investigation of the rare earths, and to the increasing 
tendency to the fus‘on of chemical and physical methods. 
‘“Many important iavestigations still remain to be made 
in inorganic chemistry, bat for success very refined inethods 
and a high degree of accuracy will be required. Chemical 
research must acquire the precision of physics.”’ Finally, 
it must be recognised that experiment is the sole guide to 
truth, and that Faraday’s saying still holds true that 
chemistry is essentially an experimental science. 

THE recent of M. Berthelot on the per- 
meability of fused quartz vessels to gases at high teaipera- 
tares have led him to study glass from the same poiat of 
view, with very interesting results. In many analytical 
processes, and mare especially in the analysis of organic 
compouads, it is tacitly assumed that at temperatures 
below its meltiag poiat glass is impermeable to oxygen, 
nitrogen, and carbon moaoxide and dioxide. In the current 
number of the Comptes rendus, M. Berthelot gives an 
account of seme experiments on glass, the mode of work- 
ing being the same as that used for the quartz tubes (sec 
Nature, April 13, p. 56S) with the exception that the 
tubes were necessarily slowly cooled, and finds that at 
temperatures betweea 550° ©. and Soo° C. glass tubes 
ure permeable to gases, Tle compares the passage of gases 
through slightly softened glass to the gasenus exchanges 
taking place at the ordinary temperature through the walls 
of indiarubber tubing, and cmiphasises the importance of 
this property of hitherto unsuspected, in many 
chemical and physical investigations at high temperatures. 


researches 


glass, 
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Messrs. Crossy Lockwoop inp Son will publish shortly | 
a work on ‘‘ Modern Lightning Conductors,’? by Mr. Kil- 
lingworth Hedges, honorary secretary of the Lightning 
Research Committee. 


AN appendix to Mr. R. LL. Taylor’s ‘“ Student’s 
Chemistry '" has been published by Mr. John Heywood. 
ft consists of two sections; the first part deals with the 
tadio-active elements, and the second is an introduction to 
the study of organic chemistry. 


WE have received from the Art. Institut Orell Fiissli, of 


Zurich, Nos. 177, 178, and 179 of their ‘ Hlustrated 
Iurape ’’ series of handbooks. The three parts are bound 
together in a convenient little volume with the title 


“*Grisons Oberland.”? The guide book is by Dr. Chr. 
Tarnuzzer, and a historical sketch has been contributed 
by Prof. J. C. Muoth. The translation into English was 
done by Dr. and Mrs. Spéndly-Blakiston. Visitors to this 
interesting part of Switzerland will find interesting scien- 
tific, historical, and topographical information in this 
guide book. The book may be obtained in this country 
from Messrs. JIlachette and Co. 


MEssRs. OLIVER AND Boyp have published the ninth 
volume of the ‘‘ Reports from the Laboratory of the Royal 
College of Physicians, Edinburgh.’’ The volume is edited 
by Sir J. B. Tuke and Dr. Noél Paton. The papers in- 
cluded fall under two categories; the first comprises four- 
teen papers describing researches on the ductless glands 
under the Mason fund, and the second consists of general 
researches in physiology, pathology, and pharmacology. 


WeE have received from Mr. John Grant, of Edinburgh, 
a catalogue of scientific books, chiefly on botany, zoology, 
and geology, and a catalogue of recent purchases—including 
some well known works of science—all of which are offered 
at greatly reduced prices. 


Mr. W. Butter, Southport, has devised a new type of 
camera stand—called the Swingcam--ta facilitate the 
photography of natural history subjects. The stand 
enables a photographer to point the lens of a camera at 
any angle and fix it in that position, without the use of 
a swinging back or front or any other independent attach- 
ment. The Swingcam tripod head can be fixed in a hori- 
zontal or vertical position, or at any angle, and is also 
capable of being inverted if desired. Naturalists and 
others who occasionally have to use cameras in awkward 
positions will no doubt find these devices a convenience. 


NEW editions of two standard works already reviewed 
in these columns have just been received from Mr. Gustav 
Fischer, Jena. One is the seventh cdition of the ‘ Lehr- 
buch der Botanik’”’ by Profs. Strasburger, Noll, Schenck 
and Karsten, and the other is the seventh edition of Dr. 
R. Hertwig’s ‘ Lehrbuch der Zoologie.’? Both works have 
been revised, so that they will maintain their high position 
among text-books of science. 


We have received from Messrs. Henry Sotheran and 
Co., 140 Strand, W.C., a copy of their latest catalogue 
of second-hand books, including numerous scientific works ; 
and from Messrs. John Wheldon and Co., 30 Great Queen 
Street, W.C., a catalogue of a miscellaneous collection of 
books, comprising many dealing with biology, geology, 
and mathematics. 


Messrs. DawparN and Warp, Lrip., have published a 
second revised edition of ‘ Photographic Failures: Pre- 
vention and Cure,” by “‘ Scrutator ’’ of the Photogram. 
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OUR ASTRONOMICAL COLUMN. 

New Ly D1scoverRED NeEbULE.—In No. 4013 of the 
Alstronomische Nachrichten Prof. Max Wolf announces the 
discovery of a small, but beautiful, nebula the position 
of which, referred to the equator of 1900-0, is as follows :— 
a=13h. 58m. 33-445, 3=—9° 39’ 36”. This object was 
discovered on a plate exposed during a search for minor 
planet (126), Velleda, and is of a spiral form, of the un- 
usual S-shaped variety, the nucleus being of the fourteenth 
magnitude. Its diameter in R.A. is about 0-75, and in 
dec. about 1/-0. 

A second nebula of especial interest was found in the 
position (19000) R-A.=13h. 58m. 15-17s., 5=—9° 40’ 10". 
This object is 1’ in length along its major axis, which has 
a position angle of about 120°, and is of the Andromeda 
nebula form. 


Tne Bruce TELEscope REFERENCE ProrToGrarns.—When 
the 24-inch Bruce tclescope of the Harvard College Observ- 
atory was being planned it was expected that the instru- 
ment might be useful in assisting in the discoveries of 
new satellites, and this expectation was realised in the 
discovery of Phabe. A number of plates of each planct 
have been taken since 1893, and of these Prof. Pickering 
now gives the details as to object photographed, exposure, 
date and region, in Circular No. 97 of the Harvard College 
Observatory, hoping that the knowledge of their existence 
may assist other observers of possible satellites. The list 
includes 12 plates exposed for Mercury, 2 for Mars, 6 for 
Vesta, 21 for Jupiter, 12 for Uranus, and 3 for Neptune. 
The Saturn plates were fully described when the manncr of 
the discovery of Phoebe was related in a former publication. 
The limiting magnitude of the objects shown on these plates 
may be taken as 17-0 or 17-5, and therefore the photo- 
graphs may prove useful in the correction of the elements 


of Jnpiter’s newly discovered satellites when more is 
known of the positions of these two objects. 
Comet 1904 ITI. (1904 d)—A continuation of the 


ephemeris far comet 1g04 d is given in No. qor2 of the 
Astronomtsche Nachrichten by Herr M. Ebell. 

This comet is now only about one-sixth as bright as 
when discovered, and is gradually becoming fainter. Its 
position on May 26, according to the ephemeris, will be 
a (true)=2h,. 23m. 48s., 8 (true)=+64° 50’, which is 
about 2° south of 2 Cassiopeix, and the object is travelling 
slowly towards the constellation Camelus with a very 
slightly increasing declination. 


Twetve Stars witt VARIABLE RaApIaL VELOCITIES.— 
Further results of the spectrographic work performed by 
the D. O. Mills expedition from Lick Observatory to the 
southern hemisphere are published in Bulletin No. 75 of 
that ohservatory. 

Twelve stars have been found by Prof. Wright and Dr. 
Palmer to be spectroscopic binaries, some of them, 
mentioned below, having features of especial interest. 
a Phoenicis has a period of about 190 days. The system 
of @ Eridani has been found to be very similar to that 
of Mizar, the brightest component, @,, having a composite 
spectrum similar to that of the star named. «a Puppis, 
a Vnlantis, @ Carinz, and « and p Velorum are amongst 
the other stars of which the radial velocities have been 
found to be variable. 


Dovste ‘‘Canats”’ ox Mars in 1903.—In Bulletin 
No. 15 of the Lowell Observatory Mr. Lowell gives, and 
discusses in detail, the results of his observations of the 
Martian ‘canals’’ during 1903. Before proceeding to 
the account of the actual observations, he comments on 
the various theories which have been advanced in argu- 
ment against the reality of the ‘* doubling ’? phenomenon. 
The ‘‘diplopic ’’ or out-of-focus theory is refuted for five 
reasons, the chief of which is that for any special epoch 
the width of each individual double canal remains con- 
stant. 

The ‘“‘interference ’’ theory is met by the statements 
that in the case of these features there is no bright streak 
such as would be necessary to produce the two dark 
streaks to give the idea of a double canal, and that the 
width of each double canal docs not vary with the aper- 
ture employed. Lastly, the ‘‘illusion,’’ or, as Mr. 
Lowell refers to it, the *‘ Small Boy,’’ theory is considered, 
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the chief argument against it being that the ambiguity 
of real and false effects only exists at the limit of vision, 
whereas most of the canals considered are, when well scen, 
far within this limit. 

A number of interesting points concerning the canal 
systems are deduced from the 1903 observations, but only 
one or two of the more striking may be mentioned here. 
(1) The majority of the double canals do not exceed 3°-2 
(degrees on the planet’s surface) in width; (2) at the time 
of maximum visibility the two members of each double 
are generally of equal strength, but as they wane one of 
them usually becomes apparently stronger than the other ; 
(3) the double canals appear to congregate in special longi- 
tudes and latitudes, in the latter case especially favouring 
the equatorial regions, a fact which Mr. Lowell urges as 
an argument against the “‘ diplopic ’’ theory ; (4) the double 
canals are peculiar to the lighter regions of the planet’s 
surface, although single canals are, apparently, just as 
numerous in the darker as in the lighter regions; the 
double canals, however, are always connected, directly, or 
through the medium of similar objects, with the darker 
areas. : 


CatatocuE or New Dovste Stars.—Prof. Hussey’s 
ninth catalogue of double stars, discovered with the 12-inch 
and 36-inch refractors of the Lick Observatory, and mostly 
measured with the latter instrument, is contained in 
Bulletin No. 74 of that observatory. The preceding cata- 
logues have severally appeared in Nos. 480, 485, and 494 
of the Astronomical Journal, and Nos. 12, 21, 27, 57, and 
65 of the Lick Observatory Bulletins. 

The present publication gives the catalogue and D.M. 
numbers, the position and the distance and position-angle 
determined at each observation for each of the double 
stars recorded. The catalogue numbers extend from 8o1 
to tooo inclusive, and run consecutively. 


THE ROYAL SOCIETY CONVERSAZIONE. 


\ ANY instruments and devices of scientific interest were 

shown at the Royal Society’s conversazione on 
Wednesday, May 17. As usual, the exhibits illustrated 
methods and results of recent work in various branches of 
science, and the subjoined summary of the official cata- 
logue contains a few particulars relating to them. 

In the course of the evening lantern demonstrations were 
given in the meeting-room by Dr. E. A. Wilson, Sir Oliver 
Lodge, and Mr. Perceval Landon. Sir Oliver Lodge 
demonstrated the use of electric valves for the production 
of high-tension continuous current. Electric vacuum 
valves, which it is now found were suggested in a letter 
by Sir George Stokes twenty years ago, have as their 
function the entrapping of a portion of electricity by per- 
mitting its passage in one direction and stopping its 
return. They therefore can be employed to accumulate 
electricity supplied from an intermittent or jerky source and 
to store it at a steady high potential; so that it may there- 
after maintain a current through a very high resistance, 
as in electrostatics, and may produce X-rays, or point- 
discharge, or other continuous high-tension effects, and 
enable a small portable coil to imitate some of the 
effects of a much larger one by storage and accumulation 
of impulses. Among the applications contemplated are the 
separation of metallic fume and the dissipation of fog.— 
Dr. Edward A. Wilson showed a number of Antarctic 
views illustrating the life and work done on board the 
Discovery during the years 1902 to 1904, and views of the 
seals, penguins, and other birds met with in the Antarctic 
circle; and Mr. Perceval Landon exhibited pictures of the 
road to Lhasa. 

The other exhibits are here grouped together according 
to subjects more or less closely related to one another. 

Specimens illustrating the action of light and of radium 
upon glass: Sir William Crookes, F.R.S. (1) It is well 
known that many samples of colourless glass containing 
manganese slowly assume a violet tint when exposed to 
sunlight. In some specimens of glass exhibited the pieces 
were of all depths of tint, from deep violet, almost black 
in thick pieces, to pale amethyst. Analysis shows the 
glass to contain manganese. eating the glass in a 
covered crucible to its softening point discharges the colour, 
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leaving the glass white and transparent. The coloration 
is not superficial, On immersing a piece of the coloured 
glass in a liquid of about the same refractive index as 
itself, the colour is seen to have penetrated throughout 
the mass. Radium, acting for a few days, even through 
quartz, will produce as intense a coloration in a piece of 
this glass as exposure to the sun on the Pampa has taken 
years to effect. Six pieces of glass from the greenhouses 
at Kew Gardens illustrated changes which took probably 
about fifty years to complete in our climate. Purple spots 
were produced on two of these specimens by Sir William 
Crookes by the action of 15 milligrams of radium bromide 
in a quartz tube in the course of ten days, the beginning 
of change being well marked at the end of two days. In 
a specimen of manganese glass exposed to light for forty 
years as a pane of a greenhouse, the ends of the glass 
which had been protected from light by the window frame 
were colourless. In the expectation that radium might 
have a reducing effect on the manganese compound, Mr. 
F. Soddy submitted a portion of the pane to the action 
of 30 milligrams of radium bromide for three days in 
May, 1904. The colour, however, instead of being 
diminished, was intensified. Specimens were also shown 
illustrating the coloration of glass, quartz, and fluorspar 
by the 8 rays of radium. 

Action of actinium or emanium emanation on a sensitive 
screen: Sir William Ramsay, K.C.B., F.R.S. Actinium 
or emanium are different names, adopted by Debierne 
and Giesel respectively, for the same substance, separable 
from pitchblende, and accompanying lanthanum, It gives 
off an emanation, of which the period of activity is very 
short—a few seconds. When this emanation impinges 
on a sensitive zinc sulphide screen, the screen becomes 
luminous. The luminous patch can be blown away, and 
in a second or two reappears.—Phosphorescence caused by 
the B rays of radium: Mr. G. T. Beilby. Phosphorescence 
of calcspar and other substances—(1) during exposure to 
the rays; (2) after removal from the rays; and (3) revived 
by heat after secondary phosphorescence has died down. 
The storage of phosphorescence and the coloration effects 
are due to partial electrolysis of the calcium carbonate or 
other substance by the stream of negative electrons. .\ 
proportion of the ions re-combine at once, others continue 
to re-combine after the rays have ceased to act, and the 
remainder only re-combine when the mobility of the crystal 
molecules is increased by heat.—Skiagrams of the hands 
of Machnow, the Russian giant, and of O'Brien, the Irish 
giant: Mr. S. G. Shattock. 

Large echelon spectroscope: Prof. A. Schuster, F.R.5. 
This echelon spectroscope, constructed by Messrs. Adam 
Hilger, Ltd., consists of 33 plates, and has a resolving 
power equal to that of an ordinary grating of 320,000 
lines in the first order.—A hand refractometer: Mr. G. F. 
Herbert Smith. By means of this form of refractometer 
the refractive indices of any translucent substance, the 
refractive power of which lies within the effective range of 
the instrument, 1-400 to 1-760 approximately, may be 
determined with ease and celerity, to units in the second 
place of decimals if ordinary light, and to two or three 
units in the third place of decimals if the monochromatic 
light emitted by a volatilising sodium salt be the source 
of illumination.—The Ashe-Finlayson comparascope: Mr. 
D. Finlayson. This accessory to the microscope has been 
designed to enable the images of two different objects, 
separately mounted, to be projected side by side into the 
field of view, thereby enabling a thorough comparison to 
be made of their respective points of difference and re- 
semblance. The apparatus consists of a prism placed 
above the primary objective which reflects to the ocular 
the rays from a secondary objective placed at right angles 
to the optic axis of the microscope.—(1) Torsion balance, 
used in radiation pressure measurements, by Nichols and 
Hall; (2) vacuum tube, of Nichols and Hull, to illustrate 
the repulsion of comet tails by the sun: Prof. E. F. 
Nichols.—An optical appliance to facilitate visual percep- 
tion of ultra-microscopic particles: Mr. Carl Zeiss. The 
apparatus consists of a projection table provided with an 
are lamp, optical bench, two projection aplanats, and a 
precision slit. (The use of sunlight instead of the arc 
lamp is preferable.) Particles of far less than half a 
wave-length can be made visible with this apparatus. 
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Mechanical lantern slide ilfustrative of the phenomenon 
of a total solar eclipse: Mr. W. Shackleton. A white 
disc representing the sun is projected on a screen; by 
moving an opaque disc representing the moon, this is 
gradually obscured, and the preliminary partial phases of 
a total solar eclipse are shown. A moment before com- 
plete obscuration a twin shutter is opened, which allows 
the corona and chromosphere to be projected, thus re- 
producing totality, which may last as long as desired.— 
Stereoscopic views of the sun and stars of estimated 
parallax: Mr. T. E. Fleath. The perspective drawings 
were made from a plan and elevations in which the scale 
of stellar distances was ten light-years to 1 inch, and of 
stellar discs such that the sun (or a star which gives equal 
light) was 1/s5oth of an inch in diameter. The magni- 
tudes were made to vary with the varying distance of the 
spectator.—(1) Microscope and goniometer stage for ex- 
amining the optical qualities of minute grains of sand; 
(2) set of petrological quartz wedges; (3) photomicro- 
graphic camera, designed by Mr. J. W. Gordon for taking 
small direct photomicrographs while the instrument is in 
use after observation without attention to the adjustments : 
Messrs. R. and J. Beck, Ltd. 

(1) Photomicrographs of section of gun tube showing 
change in structure of steel after 2000 rounds; (2) photo- 
micrographs of atloys of aluminium with nickel; (3) photo- 
micrographs of alloy of copper with cobalt and nickel: 
Dr. Hodgkinson, Captain Playfair, R.A., and Mr. Coote. 
—(1) Apparatus for polishing and preparing metals for 
microscopic examination; (2) specimens of steels in the 
cast and forged condition containing phosphorus: Mr. 
J. E. Stead, F.R.S.—Transverse sections of slip-bands and 
other microscopic features of metallic surfaces: Mr. W. 
Rosenhain.—aA series of alloys of iron and steel tested at 
liquid air temperature: Mr. R. A. Hadfield. The speci- 
mens showed the effect of Jiguid air (temperature 
—182° C.) upon almost pure iron (Swedish charcoal iron 
“"S.C.1.,”’ 0-04 carbon, 99:32 iron) and a large number of 
alloys of iron with other elements. The well known 
ductility of iron disappears, while its tenacity is more 
than doubled. Similar effects occur with nearly all the 
alloys of iron with carbon and other elements, except those 
containing nickel, which metal appears to modify con- 
siderably the embrittling effect of low temperatures upon 
iron. 

Clock and chronometer by Thomas Mudge: Mr. A. 
Mallock, F.R.S. The clock was made about 1776, and 
contains Mudge’s moon motion. Mudge’s object in making 
this motion was to show that any desired velocity ratio 
could be approximated to very closely with comparatively 
few wheels. The train of wheel-work he employed makes 
the mean lunation 0-03 second less than the actual mean 
lunation, that is, the error is less than r in 2} millions. 
There are other remarkable features in this clock con- 
nected with the balance wheel, escapement, and tempera- 
ture correction.—(1) Tangent-micrometer for theodolites, 
&c.; (2) endless-tangent screw for sextants: Mr. E. A. 
Reeves. By the addition of a micrometer ‘‘ drum,’’ and a 
simple arrangement for clamping the outer rim or dial 
carrying the numbers, combined with a special indicator, 
a carefully constructed tangent-screw serves also as a 
Micrometer, and renders it possible to read the are with 
the same accuracy as with the usual form of micrometer, 
while the instrument need not be larger than the ordinary 
vernier theodolite. The sextant device consists of a 
tangent-screw constructed with an endless thread, by means 
of which the vernier arm can be made to pass [rom any 
one part of the are to another. For making rough con- 
tacts the tangent-screw is raised [rom the are by means 
of a lever pressed by the finger. When the pressure on 
the lever is released the tangent-screw, actuated by a 
spring, again comes in contact with the arc, and serves 
as a clamp. 

A direct reading cymometer for measuring _ the 
length of the waves used in wireless telegraphy: Prof. 
J. A. Fleming, F.R.S. The instrument consists of a 
sliding tubular condenser and an inductance coil, the 
capacity and inductance being varied together in the same 
proportion by one movement of a handle. The circuit is 
closed by a copper bar, which is placed alongside the 
aérial wire indicating the electric waves. 
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the cymometer is then moved until a neon vacuum tube 
used as an indicator shines most brightly, and thus de- 
termines when the cymometer circuit is tuned to the 
frequency of the aérial. A pointer moving over a scale 
then indicates the wave-length of the radiated wave in 
[eet or metres.—<An oscillation valve for rectifying electrical 
oscillations and rendering them measurable on an ordinary 
galvanometer: Prof. J. A. Fleming, F.R.S. The valve 
consists of a bulb enclosing a carbon filament made like 
an incandescence lamp. The filament is surrounded by 
a metal cylinder. The bulb is highly exhausted. When 
the filament is incandescent, negative electricity can move 
through the vacuum from the hot filament to the cylinder, 
but not in the reverse direction. Hence the arrangement 
can separate out the two opposite currents in an electric 
oscillation. It can be used in combination with a dead 
beat galvanometer as a receiver in wireless telegraphy. 
The valve replaces the coherer and other appliances, and 
the signals are given by long and short deflections of the 
galvanometer.—(1) Resonance induction coil and high 
potential apparatus; (2) resonance electromagnet: Messrs. 
Isenthal and Co. Electrolytic condensers of very tfarge 
capacity are charged from the mains through the primary 
of a suitably wound induction coil, and the circuit broken 
and reversed at zero potential by means of a motor-driven 
commutator of special construction. The advantages 
are :—no motor transformer is required in primary circuit, 
no rectifying device in secondary circuit, and there are 
no interruptors to be cleaned. ‘The apparatus enables a 
current to be converted sparklessly into pure sine current 
suitable for space telegraphy. An electromagnet excited 
from a source of this kind exhibits peculiar physical and 
physiological phenomena.—{1)  High-tension resonance 
transformer; (2) X-ray stereoscope: Mr. Russell Wright. 
The special form of ‘step-up’ transformer exhibited 
works direct from the alternating current mains, and pro- 
duces an alternating discharge of sufficient tension for 
X-ray work or high-frequency effluve. By means of a 
small revolving shutter, driven by a synchronous motor, 
between the observer’s eye and two X-ray tubes, stereo- 
scopic images could be clearly seen on an X-ray screen. 

High temperature electric furnaces: Director of the 
National Physical Laboratory. These furnaces are con- 
structed of rare earths such as are used in Nernst lamps. 
They are available for temperatures between 800° C. and 
2000° C, The apparatus used in a recent determination 
of the melting point of platinum was shown at work, in 
addition to that for other experiments of a_ similar 
character.—New models of laboratory electric furnaces: 
Mr. R. S. Hutton. The furnaces consist of a carbon tube, 
rod, or plate heated by an electric current. In the tube 
furnaces the carbon is surrounded by some material of 
low thermal conductivity, which also serves to protect 
the hot tube from oxidation. The substance to be heated 
is placed in a carbon boat or crucible inside the tube, and 
can thus be brought to a very high temperature. The 
method employed for conveying the current to the carbon 
by soldering water-jacketed sleeves to the electro-coppered 
ends of the carbon forms a novel feature of the construc- 
tion. 

Photographs taken in China by the Carnegie expedition 
under Mr. Baily Willis in 1904, illustrating a presumably 
Glacial deposit underlying the base of the Cambrian rocks 
of the region: Sir Archibald Geikie, Sec.R.S.—Photo- 
graphs, cast, and model of skull of Diplodocus, a Jurassic 
dinosaur from Wyoming, and other fossils from the middle 
west of North America: Dr. W. J. Holland.—Remains of 
fossil mammals from Crete: Miss D. M. A. Bate. 
Numerous mammalian remains were found in 1904 in the 
Pleistocene cave and fresh-water deposits of Crete. These 
include remains of the following animals :—antelope, deer, 
elephant, pigmy hippopotamus, shrew, and two species of 
rodents.—The great Indian earthquake, April 4: Prof. J. 
Milne, F.R.S. Five seismograms of this disturbance were 
shown from Shide, Isle of Wight. (1-2) Open diagrams 
on smoked paper showing north-south and _ east-west 
motion. (3) Open diagrams of east-west motion on photo- 
graphic paper. The instrument was a Milne horizontal 
pendulum. (4-5) Photographic records from a pair of 
Milne horizontal pendulums vibrated north-south and east- 
west. The exhibit also included seismograms of east-west 
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motion from Edinburgh, Paisley, Beirut, and Toronto.— 
Charts of the Gulf of St. Lawrence, showing the co-tidal 
lines at mean time of Quebec: Captain ‘Tizard, C.B., 


” 


F.R.S.—Photographs of the ‘*‘ Cullinan’ diamond: Sir 
William Crookes, F.R.S. 

Microscopic preparations illustrating the development of 
calcareous spicules in various invertebrate animals: Prof. 
E. A. Minchin and Mr. W. Woodland. Caleareous 
spicules are small skeletal elements to be found in miost 
of the lower animals. These spicules assume varied and 
often beautiful forms, those of sponges and “sea 
cucumbers ’’ (Cueumariide and Synaptidas) being especially 
striking in this latter respect, and are built up in all 
instances by the agency of scleroblasts—small nucleated 
protoplasmic masses which deposit the lime. The causes 
underlying the production of the curious forms which these 
spicules assume (triradiates, perforated plates, wheels and 
anchors, &c.) are not by any means yet understood, but 
are probably several in number, some being purely 
mechanical in nature, others, perhaps, being those which 
give rise to crystals.—Cellular constituents peculiar to 
cancerous and reproduetive tissues: Prof. J. B. Farmer, 


VRS. Mr. J. E. S, Moore, and Ar. C, E. Walker. in 
the cells of malignant tumours, structures known as 
*Plimmer’s bodies’? are present in most cases. These 


structures have been regarded as parasitic organisms or 
as specific cellular peculiarities confined to such malignant 
tissues. They have recently been identified as also being 
present in normal reproductive tissues. They form a 
definite organ of the celt during its conversion to a sper- 
matozoon, and they also can be identified in the two pre- 
ceding divisions. They are absent from other cells of the 
body.—The simplest kind of protoplasm: Dr. Charlton 
Bastian, F.R.S. One drop of a fluid swarming with 
common bacteria had been introduced into one ounce of 
distilled water containing ten grains of neutral ammonic 
tartrate in solution, The bacteria grow freely in this 
fluid, and as the constitution of the ammonia salt is 
2NH,0, C,H,O,,+2HO, they must fashion their proto- 
plasm in some way from C, H, O, and N only, though 
sulphur and phosphorus, one or both, are commonly re- 
garded as necessary constituents of living mutter, 

The parasite of ‘kala azar”’ Brevet  Licut.-Colonel 
W. B. Leishman. This protozoal organism jis found in 
the spleen and other organs in cases of ** kala azar,”’ an 
extremely fatal disease occurring in epidemic form in 
Assam, and also, in endemic form, in other parts of India 
and the tropics. Nothing is yet known as to the mode of 
infection or as to the life of the parasite outside its human 
host. Jn artificial cultures it develops into a flagellated 
organism closely resembling a trypanosome. Specimens 
and sketches were shown of the parasites us they occur 
in the tissues, and of the flagellated forms into which 
they develop in artificial cultures. —The isolation of B. 
ivphosus from water by means of alum precipitation: Mr. 
H. S$. Willson. Alum is added 1o the infected water in 
the proportion of 0-5 gram to the Jitre. When the pre- 
cipitate of aluminium hydrate has fully formed, the water 
is centrifugalised and the sediment containing most of the 
Iacteria present in the water is spread on plates of suit- 
able media, and incubated at 42° C. The precipitate, 
which is known to be destructive to many water and 
sewage organisms, has no germicidal action on B. 
ty phosus. 

(1) Stone adze heads in various stages of manufacture, and 
chips from the neighbourhood of Suloga, Woodlark Island, 
British New Guinea ; (2) photographs ‘of straight-haired in- 
dividuals from Nara’ district central division, British New 
Guinea; (3) wood carvings and drawings, principally from 
Massim district, British New Guinea: Mr. C. G. Selig- 
mann. Specimens of cross-bred maize illustrating inheritance 
in accordance with Mendel’s law: Mr. R. H. Lock.—Living 
representatives of the Plymouth marine fauna: Marine 
Biological Association. Material obtained with the dredge 
from certain typical grounds in the neighbourhood of 
Plymouth was shown, together with representatives of the 
animals living on each ground.—Photographs illustrating 
young cuckoo in the act of ejecting egg and young bird 
from nest of foster-parent: Mr. W. Percival Westell. 

A new problem on superposition: Mr. H. E. Dudeney. 
This was a demonstration that an equilateral triangle can 
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be cut into four pieces that may be re-assembled to form 
a square, with some examples of a general method for 
transforming all rectilinear triangles into squares by dis- 
section. 

Oil painting, a Friday evening 
Institution: Mr. H. J. Brooks. 


lecture at the Royal 
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FROM BALLOONS. 
I? is now some years since attempts were first made to 
investigate the electrical conditions of the upper atmo- 
sphere by aid of manned balloons; but it is only within the 
last three years that the difficulties of the observations and 
the proper methods to be used have been anything like 
understood. 

Measurements of the normal potential gradient were 
first attempted. The early observers worked very much 
in the dark, Linke being the first, in 1901, to investigate 
the errors due to the mere presence of the balloon itself. 
He found that for the influence of an uncharged balloon 
to be small enough to be neglected, the upper of the two 
collectors used must be at least 10 metres below the basket. 

Linke also investigated the efficiency of different forms 
of collectors. The original form of collector used in 
balloon work was a modification of Kelvin’s drop collector. 
A wire was lowered from an insulated vessel out of. which 
water flowed and ran down the wire; the drops forming 
on the end of the wire and then falling off brought the 
whole wire to the potential of the air at its end. There 
are many objections to this form of collector; it is very 
slow in action, uses a large quantity of water, and will 
not work when the temperature falls below freezing. 
Flame collectors are obviously out of the question for 
balloon work on aceount of their danger, and, much to the 
regret of the experimenters, radium did not come up to 
expectation. The difficulty with radium collectors is that 
the radium ionises a large volume of air, which, on account 
of the absence of relative motion between the balloon and 
the surrounding air, travels along with the balloon and 
completely alters the electrical conditions of the atmosphere 
in its neighbourhood. By a simple device Linke has 
finally overcome all difficulties connected with the col- 
Jeetors. A vessel containing spirits is insulated on a 
shelf fastened to the outside of the basket. From this 
vessel hangs a long thin lead or other flexible pipe. At 
the lower end of the pipe is a nozzle which forms the 
collector proper. As stated above, the collector must be 
10 metres below the balloon; thus there is at least a 
10-metre head of liquid acting at the nozzle. The pressure 
due to this causes a very fine jet to escape from a pin- 
hole in the nozzle. As the jet breaks up into exceedingly 
fine drops, a very rapid collector action takes place. Col- 
lectors of this form have acted splendidly, and their use 
makes it possible to measure the potential gradient with 
accuracy and ease. 

The rate of dissipation of electricity from a charged 
body, and the degree of ionisation of the air, have also 
been made subiects for investigation in the upper atmo- 
sphere. Ebert and Linke have devoted several ascents to 
measurements of the dissipation, and Ebert designed the 
first instrument to measure the natural ionisation of the 
air; but the ionisation has been most carefully investigated 
by Gerdien, who improved Ebert’s instrument so that it 
measures not only the ionisation, but the conductivity of 
the air also. 

It was when making these latter investigations that a 
number of difficulties aonracnicdl with the casting of ballast 
were first observed. Ebert found that the pouring of sand 
from the ballast bags so highly charged the balloon with 
friction electricity that electrical observations became im- 
possible. Gerdien found that after sand had been cast 
the balloon remained for some minutes in an atmosphere 
filled with fine sand dust, which greatly affected the 
measurements of the ionisation. Linke also found that on 
account of the sudden upward acceleration given to the 
balloon after sand had been cast the position of the electro- 
scope leaves changed without any change of voltage. 
Gerdien was the first to overcome these difficulties. 
Besides sand, he took two large watertight sacks filled 
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with water. By having pipes and taps fitted to the sacks 
water could be discharged as desired. Sand still remained 
the ordinary ballast; but when electrical measurements 
were being made water only was used. [In order to prevent 
the water freezing in the cold upper atmosphere, Gerdien 
filled the sacks with boiling water, which, experience 
proved, kept sufficiently warm to prevent freezing before it 
was alf used. This method was found to be entirely satis- 
factory, for it not only got over all difficulties connected 
with the sand, but by regulating the flow of the water 
much greater control could be exercised over the balloon 
thin had before been possible with sand. 

These and other difficulties have been so recently recog- 
nised and overcome that trustworthy results have as yet 
hardly been obtained, but the observations appear to justify 
the following conclusions :— 

The normal potential gradient remains positive to the 
highest point yet investigated (5900 metres by Gerdien), but 
decreases in magnitude as the height increases. This 
points to the flower regions of the atmosphere containing 
a positive charge equal to the negative charge on the 
earth’s surface, so that the globe as a whole is not charged. 

The number of ions in a cubic metre of air is the same 
at all heights. 


body the higher it is in the atmosphere, this being, no 
doubt, due to the greater ease with which ions move in 
rarified air. 

These results require further verification betore they can 
be accepted as final, and it is to be hoped that facilities 
will be forthcoming for the investigations to be followed 
up in this country. It is a strange fact that no English- 
man has yet devoted himself to a study which combines 
science and sport in such an attractive manner. 

GEORGE C. Simpson. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CaMBRIDGE.—The syndicate the proposals of which with 
regard to the previous examinations were thrown out by the 
Senate fast term, was elected to consider the studies and 
exaniinations of the University, and, although it has so 
far considered but one examination, a determined attempt 
is being made to bring its deliberations ta a close. The 
period for which the syndicate was appointed lapses at 
the end of this term, and the grace which authorises its 
re-appointment will to-day be ‘‘ non-placetted *’ in the 
Senate. A short time ago four members were added to 
the syndicate. Their nomination was not objected to, though 
the action of the council in appointing them was termed 
inexpedient. It seems a strange piece of courtesy to 
acquiesce in the appointment of men like the master of 
Gonville and Caius, Mr. S. H. Butcher, late professor of 
Greek in Edinburgh, Dr. Adam, and Mr. Hardy to a syn- 
dicate which the opponents of change intended, so far as 
lay within their power, to render moribund. 

The natural sciences tripos continues to increase. There 
are 149 candidates entered for part i. and 30 candidates 
for part ii., both of which began this week. in the first 
part of the mathematical tripos there are 57, and in the 
first part of the classical tripos there are 102 candidates, 
in the second part 12. The entrances for the mechanical 
sciences tripos, part i., are 45. 

The Board of Agricultural Studies reports a continuous 
increase both in the number of students attending the 
agricultural courses and in the number presenting them- 
selves for the examinations. The nuniber of students is 
now close upon fifty, and shows an incrcase of seven within 
the last twelyemonth. 

The honorary degree of M.A. will to-day be conferred on 
Mr. Robert Stephenson, Iate chairman of the Cambridge- 
shire County Council, in recognition of his services to 
education, and especially to the promotion of agricultural 
education in the university. 

The Rede lecture will be delivered on Saturday, June 10, 
at 11.30 a.m., by Sir Francis Younghusband, K.C.1.E. His 
subject is ‘* Our True Relationship with India.” 

The council of the Senate has promulgated a grace pro- 
posing that a svndicate be appointed to consider the de- 
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sirability of establishing in the university a diploma in 
forestry, and to draw up, if it thinks fit, a scheme of in- 
struction and examination in forestry; that i¢ be em- 
powered to consult with any persons or bodies; and that it 
report to the Senate befare the end of the Lent term, 1906, 

The next combined examination for sixty-two entrance 
scholarships and various exhibitions at Pembroke, Gon- 
ville and Cains, King’s, Jesus, Christ’s, St. John’s and 
Emmanuel Colleges will be held on Tuesday, December 5, 
1905, and following days, commencing at 9 a.m. on 
‘Tuesday, December 5. Mathematics, classics, and natural 
sciences will be the subjects of examination at all the 
ubove-mentioned colleges, and certain colleges examine in 
history, modern languages, and Iebrew. 


Oxrorp.—Dr. Henry Wilde, F.R.5., has presented 100/. 
to the Hope Department of Zoology for the purchase and 
preparation of specimens ilustrating mimicry and _ pro- 
tective resemblance. 

The Romanes lecture for 1905 will be delivered by Prof. 
Ray Lankester, F.R.5., in the Sheldonian Theatre on Wed- 
nesday, June 14, at 2.30. The subject of the lecture will 
be ‘* Man and Nature.” 

Mr. R. de J. Fleming Struthers has been elected to a 


ai me F | senior scholarship in chemistry at Exeter College. 
Electricity is dissipated more rapidly from a charged | : . S 


The Junior Scientific Club wilf hold a conversazione at 
the Museum on Tuesday, May 30. 

Mr. E. P. CuLvERWELL has been elected to the pro- 
fessorship of education founded by the Board of Trinity 
College, Dublin, for a period of five years. 

A Reuter telegram from Toronto reports that the 
Ontario Government has announced a provisional grant 
ot 100,000!. to the University of Toronto toward the pro- 
posed new buildings which, it is estimated, will cost 
320,0001. 


It has been announced, Science states, that the trustees 
of Columbia University have received 100,000. from an 
anonymous donor for the construction of a new college 
hall; and that the Legislature of Minnesota has made 
direct appropriations for the University of Minnesota for 
the next two years amounting to 142,000l., besides 12,000l. 
derived from the insurance on the old main building, 
destroyed by fire last September. 


AN International Exhibition of Pedagogy, under the 
patronage of H.M. the King of Spain and of H.M. Queen 
Maria Christina, will be held in Barcelona from May to 
October. Particulars as to the scope of the exhibition 
and the conditions attaching to exhibits are given in the 
official programme, a limited number of copies of which 
can be obtained on application to the Director of Special 
Inquiries and Reports, Board of Education Library, St. 
Stephen's Ilouse, Cannon Row, Whitehail, London, 5.W. 


PRESIDING at the annual meeting of the British and 
Foreign School Society, Mr. A. H. D. Acland moved the 
adoption of the report on the year's work of the associ- 
ation. During the course of his speech, he remarked that 
in many schools too much is done for the brain and too 
little for the body. If hygiene, instead of being merely 
a special subject, were made part of the teacher’s general 
outht, much would be done for the health of the nation. 
Mr. Acland said he hopes also that by degrees the pest 
of examinations will be modified and got rid of—a matter 
in which the old universities are among the greatest 
sinners. Whoever could wipe out two-thirds of the ex- 
aminations would be one of the greatest benefactors of the 
human species. 


THE question of the concentration of the teaching of the 
preliminary and intermediate subjects of the medical curri- 
culum in London at a few centres has long occupied the 
attention of those interested in medical education, as it 
has been felt that this step must result in greater efficiency 
in teaching, as well as economy in expenditure. The 
Westminster Hospital Medical School has been the first 
to take definite action in the matter, and has just com- 
pleted negotiations with King’s College by which arrange- 
ments have been made for the teaching of physics, 
chemistry, biology, anatomy, physiology, and materia 
medica (that is to say, the subjects of the preliminary 
and intermediate examinations) to Westminster students 
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of King’s College. Students will enter Westminster 
Hospital Medical School as in the past, and will remain 
Westminster men; they will not become matriculated 
students of King’s College, but they will be taught the 
earlier subjects of study at that institution. The scheme 
will come into effect at the commencement of next winter 
session in October. At the same time, the teaching of 
the subjects of the final examination is being completely 
re-organised. It is believed that this commencement of a 
probably more general concentration of the teaching of 
the preliminary and intermediate subjects of the currieulum 
cunnot but promote the best interests of medicai education 
in London. 


SOCIETIES AND ACADEMIES. 


Lonpon. 

Royal Society, March 9.—‘‘On some Continuous Observ- 
ations of the Rate of Dissipation of Electric Charges in 
the Open Air.” By Dr. C. Coleridge Farr. Communi- 
cated by lr. C. Chree, F.R.S. 

During part of rgq2 and 1903 the author resolved to 
take as many observations of the rates of dissipation of 
electric charges us pcssible, and to continue them over 
the whole day, and, when opportunity offercd, over longer 
periods. 

The observations were made on the Canterbury Plains 
of New Zealand, about 20 feet above sea-level, and five 
miles due west from the sea coast. The apparatus used 
was Elster and Geitel's' Zerstreuungsapparat. Corre- 
sponding observations were made of the direction and in- 
tensity of the wind (Beaufort), the humidity, and the 
potentiaf difference between a point about 10 feet above 
the ground and the earth. This was determined by a 
Kelvin portable electrometer and a water-dropper. 

The dissipation apparatus was read by a telescope, and 
at night it was illuminated by a bull’s-eve lantern, but 
only during the actual time of reading. 

The conductivity of the air is very irregufar, but on an 
average negative electricity is dispersed more rapidly than 
positive. 


conductivity of air for —ve electricity , 
eonductivity of air for +ve electricity 


Taking g= 


six ordinary days, embracing several hundreds of obsery- 
ations, gave an average of q=1-16, 

Yet on several occasions for some hours together during 
these six days, positive electricity was dissipated the more 
rapidly. The examples considered apparently indicate that 
a low value for q is, as might be expected, aecompanied 
with a reversal of sign of the atmospheric charge. On 
one occasion, however, the potential became —185 volts 
with q about unity. 

Again, considering the six days only, as more typical of 
ordinary conditions than two others to be referred to, there 
is distinct evidence of a double maximum and minimum 
value for the conductivity throughout the day for charges 
of both signs. 

Of two other days, viz. February 1 and 2 and December 
15 and 16, the former exhibits no distinct maxima and 
minima, but a strong south-west gale was blowing ; the 
latter day is ineomplete. i 

Observations on February 1 and 2, and on Mareh 1 
and 2, during south-west gales gave a much higher value 
for the conductivity for both positive and Negative charges 
than usual. Since the wind on these two days was in the 
same direction, there is only a slight amount of evidence 
that the excessive conductivity is due to the strength rather 
than to the direction of the wind. 

Two days not yet mentioned, viz. February 18 and 
March 16, may now be referred to. On the first of these a 
Strong gale from the north-west was blowing when the 
observations were begun. On the latter, at 6.30 a.m., 
it was calm; at 8 a.m. there was a light south-west 
wind, and at 9.30 it was blowing strongly from the north- 
West with a characteristic falling barometer. These 
“nor’westers ”? blow over a range of mountains reaching 
7000 feet, and deposit their moisture on the western slopes 
though the rain often extends to the eastern side. In 


1 Elster and Geitel, ‘‘ Terrestrial Magnetism,” vol. iv., p. 213 ¢¢ seg. 
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Christchurch they are invariably dry and hot, being of the 
nature of ‘* Foehn’’ winds, and have a depressing effect 
upon most people. 

Though the above days are the only two of the class 
upon which, so far, the author has taken dissipation 
observations, yet potential observations indicate that the 
winds are negatively charged relatively to the earth, which 
is contrary to the usual condition. On both days the dissi- 
pation curves show marked peculiarities. The earliest 
observation, at 11.15 a.m. on February 18, gave q=o-4, 
with a negative potential difference between water-dropper 
and earth of —300 volts at 10.20 a.m., —150 volts at 
11.40 a.m., and ~—50 volts at 12.45 p.m. Corresponding 
with this rise of potential there is also a marked rise in 
the value of q. 

On March 16 the whole history is apparent. At 
7.30 a.m. the wind was fight south-west, q=1-3, potential 
+go volts. At 9.45 a.m., wind north-west, strong, 
qg=0-7, potential —250 volts. At 10.30 a.m., wind north- 
west, strong, qg=1-1, potential —100 volts approximately. 
The north-west wind seemed then to have thoroughly 
established itself. The values of q became less and fess, 
the curves indicating the conductivity of the air for positive 
and negative charges diverging rapidly, that for positive 
reaching a high vafue, whilst the negative curve reached 
remarkably low values. Corrgsponding with the extremely 
low value for q the potential reached its greatest negative 
value, —1885 volts. After this gq increased and the 
negative potential decreased, until at 4.30 p.m. g=0-94, 
potential —3o volts. 

March 30.—‘ On a New Type of Electric Furnace with 
a Re-determination of the Melting Point of Platinum.” 
By Dr. J. A. Harker. Communicated by Dr. R. T. 
Glazebrook, F.R.S. 

The first part of the paper deals with a description of a 
new type of electric furnace for the attainment in absence 
of noxious gases of temperatures between 800° C. and 
2200° C. The conductor conveying the electric current 
is a tube of solid electrolytes similar in composition to 
the filament of a Nernst lamp. An essential feature is 
that, for many purposes, the usefulness and life of a 
furnace constructed in this way may be much increased 
by adopting a ‘‘cascade’’ system of heating. That is, 
the energy supplied may be divided, so that onfy sufficient 
is put through the tubular conductor itself to raise its 
temperature, say 1ooo° C. above its surrounding, the 
surrounding itself being maintained at 1000° C., thus 
enabling a temperature of 2000° C. to be attained in the 
tube without straining it unduly. 

The regulation of temperature in small furnaces of this 
type is so perfectly under control that very well defined 
melting points may be taken with very small quantities 
of substance. 

The second half of the paper deals with a re-determin- 
ation of the melting point of platinum by the thermo- 
electric method in these furnaces, the highest value found 
being 1713° C., the fowest 1702° C., and the mean result 
of the experiments 17109 C.+5° C. 


May 11.—'‘ The Effeet of Pfant Growth and of Manures 
upon the Soif: the Retention of Bases by the Soil.’ By 
A. D. Halt and N. H. J. Mitler. Communicated by Prof. 
H. E. Armstrong, F.R.S. 

The investigation deals first with the variations in the 
amount of calcium carbonate—the only basic substance 
usually available in soils—in the experimentaf plots at 
Rothamsted. In four of the fields which have been un- 
manured during a Jong period, the loss of cafcium car- 
bonate amounts to about rooo Ib. per acre per annum. 
This rate of loss is much increased on some of the manured 
plots; the use of ammonium sulphate and chioride, as 
sources of nitrogen, causes an increased loss of cafcium 
carbonate which is equivalent to the amount required to 
neutralise the acid of the salts applied. 

When sodium nitrate is used as a manure the rate of 
removal of calcium carbonate is lower than on the un- 
manured plots. Farmyard manure has also a similar con- 
serving effect on the calcium carbonate in the soil. 
Evidence is also brought forward showing that many soils 
which are initially very poor in calcium carbonate retain 
their fertility unimpaired for many years, and even show 
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no decline in the small amount of base they contain, 
although nitrification is always going on and requires a 
supply of base from the soil. The authors show, from 
experiments with water cultures and from a consideration 
of the analyses of field crops, that the growing plant 
withdraws more acid than base from the neutral salts 
dissolved in the soil water, leaving behind a basic residue 
in the form of bicarbonate. Calcium oxalate and other 
organic salts in plant residues are converted by bacterial 
action in the soil into calcium carbonate. hese two 
agencies restore bases to the soil in quantities approxi- 
mately equivalent to their removal by nitrification, and so 
maintain a neutral reaction in the soil. 

Zoological Society, May 2.—Dr. W. T. Blanford, 
F.R.S., vice-president, in the chair.—Specimens of domestic 
chicks to illustrate peculiarities in the hereditary trans- 
mission of white plumage: W. Bateson.—On Leuco- 
solenia contorta (Bowerbank), Ascandra contorta (Haeckel), 
and Ascetta spinosa (Lendenfeld): Prof. E. A. Minchin. 
The author pointed ont that the nomenclature of the 
Calcarea Ilomoccela was in a more tangled state than that 
of any other group of the animal kingdom, with, perhaps, 
the exception of the malarial parasites. Dr. Bowerbank, 
who founded the species, gave a diagnosis that would fit 
any Ascon, and his type specimens were jumbles of three 
or four species; consequently Prof. Minchin declared his 
name to be of no systematic value whatever. To Haeckel’s 
name Ascandra contorta, Prof. Minchin referred a sponge 
extremely abundant on the Mediterranean coasts of France. 
Prof. Minchin preferred to name Ascandra contorta, H., as 
Clathrina contorta. He believed that the Ascetta spinosa 
was only an age variation of Clathrina contorta, not yet 
possessing monaxon spicules.—Anatomy of the  ferret- 
hadger (Helictis personata), based on a dissection of a 
specimen that had recently died in the society’s gardens: 
F. E, Beddard.—The osteology of the Eurylamidae, and 
the question of the systematic position of this group: 
W. P. Pyeraft. While agreeing with the general con- 
sensus of opinion as to the primitive character of these 
birds, the author held that the isolated position which they 
were supposed to occupy with regard to the remaining 
Passeres was by no means justified by facts. The ptery- 
lography, osteology, and myology of the Eurylemidz all 
tended to show that the nearest allies of these birds were 
the Cotingidz. Although undoubtedly primitive, the group, 
Mr. Pycraft pointed out, presented a number of specialised 
characters, which were especially marked in the skull and 
muscles of the wing. 


Entomological Society, May 3.—Mr. F. Merrifield, 
president, in the chair.—A series of Nenarthra cervicornis, 
Baly; from Ceylon, illustrating the curious structure of 
the antennze of the g: M. Jaceby.—Specimens of 
Tephrosia consonarta, ab. nigra, and melanic examples of 
Boarmia consortaria, all from a wood in west Kent: G. T. 
Porritt. These forms were exactly on the same lines as 
the melanism in west Yorkshire, and it is curious they 
should occur in such widely separate localities. The two 
genera, however, are evidently prone to melanism, as Mr. 
Porritt had now seen black, or almost black, specimens 
of all the British species except Tephrosia punctulata— 
(1) Two specimens of the very rare Staphylinid, Medon 
castaneus, Grav., taken in the Oxford district during the 
last week of April; (2) several examples of both sexes of 
the giant flea Hystrichopsylla talpae, Curtis, from field- 
mouse nests in the same district; (3) the type-specimen of 
the Bostrichid beetle Dinoderus ocellaris, Steph. (taken by 
the late Prof. Westwood at ‘‘ Little Chelsea ’’’ previous to 
2830), from the Hope collection at Oxford: Commander 
J. J. Waltker.—Heliotropism in Pararge and Pyrameis: 
Dr. G. B. Longstaf?.—The structure and life-history of 
Psychoda sexpunctata, Curtis: J. A. Dell.—The three- 


enlour process as applied to insect photography: Dr. D. H. 
Kutchinson. 


Mathematical Society, May 11.—Prof. Forsyth, presi- 
dent, in the chair.—The following papers were communi- 
cated :—The intersection of two conic sections: J. A. H. 
Johnston. The object of the paper is to determine the 
number (0, 2, or 4) of the real intersections of two real 
conics by means of formulz involving the invariants, or 
other concomitants of the system. The discrimination 
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depends upon the signs of the coefficients of a certain cubic 
equation, one root of which can be interpreted, when all 
the intersections are real, as the area of the quadrilateral 
formed by them. It is shown that one of the conditions 
of reality ohtained by previous writers admits of very great 
simplification.—On a system of conics yiclding operators 
which annihilate a cubic, and its bearing on the reduction 
of the eubic to a sum of four cubes: 11. G. Dawson.— 
Informal communications were made as follows :—High 
Pellian factorisations: Licut.-Colonel A. Cunningham. 
method was explained for constructing very large 
factorisable numbers of the form y*+1 (swith complete 
resolution into prime factors) from the Pellian equation 
y’—Dx?=—1. Examples were given, among them being 
a number of 78 digits, viz. (27*°+ 3-2"°)?+1; this was 
shown to be expressible as (2°'+1) (2*°+1)?, lor which the 
resolution of the factors 2°'+1 and 2°*+1 had been 
obtained by Lucas.—The stability of a loaded column: 
Prof. A. E. H. Leve. When the column can be treated 
as a “thin”? rod, and the contraction of the longitudinal 
filaments is taken into account, the critical length is 
slightly greater than that obtained by the ordinary method, 
due to Euler, in which this contraction is neglected. The 
correction of the critical length is found to be 37k, where 
fe is the radius of gyration of the cross-section of the 
column about an axis through its ecntroid at right angles 
to the plane of bending. 
Paris. 

Academy of Sciences, May 15.—M. Troost in the chair.— 
The president announced the death of M. Potier, member 
of the section of physics.—The permeability of glass 
vessels; M. Berthelot (see p. $8).—The propagation of 
musical sounds in a tube of 3 metres diameter: J. Vielle 
and Th. Vautier. Notes of low pitch carry much better 
than those of high pitch, the distance at which the sound 
ceases to be clearly a musical note being inversely as the 
square root of the number of vibrations, this result being 
in accord with the theorctical investigations of Lord Ray- 
leigh. From a large number of observations the con- 
elusion is drawn that the velocity of sounds of different 
pitch is the same to an accuracy of x part in 1000.— 
On the menthones and menthols obtained by the reduction 
of pulegone by the catalytic action of reduced nickel: 
A. Haller and C. Martine. Pulegomenthone was obtained 
when the nickel was maintained at 140° to 160° C.; its 
physical and chemical properties are given, and there is 
reason to suppose that the ketone obtained is a mixture 
of menthones, and further work is being carried out in 
this direction. By slightly modifying the conditions of the 
reduction an additional pair of hydrogen atoms is taken 
up, giving pulegomenthols, two of which, in addition to 
ordinary menthol, were isolated from the product of the 
reduction.—On the constitution, saccharification, and re- 
trogradation of potato starch: L. Maquenne and Eug. 
Roux. Natural starch is regarded by the authors as a 
mixture of two substances, distinguished by the names 
amylocellulose and amylopectine, possessing different re- 
actions towards iodine and malt extract.—The basic mag- 
nesium carbonates from the Santorin eraption of 1866: A. 
Lacroix. The structure of this mineral, the quantities of 
which were too small for quantitative analysis, agrees with 
that of the basic carbonate 4MgCO,.Mg(OH)..4H.O. As 
this appears to be a new species, the name of giorgiosite 
is proposed for it.—On the lifting power of a motor-driven 
helix: Prince of Monaco.—M. Louis Henry was elected 
a _correspondant for the section of chemistry in the place 
of Prof. Williamson.—On a photographic meridian tele- 
scope for determining right ascension: Jean Maseart and 
W. Ebert.—On the forces giving rise to conical trajec- 
tories: Cyparissos Stéphanos.—On the _ electrostatic 
rigidity of gases at high pressures: Ch. Eug. Guye and 
H. Guye. Measurements were made of the explosive 
potential in gases at varying pressures. The gases studied 
were nitrogen, air, oxygen, hydrogen, and carbon dioxide, 
the pressures varying fram 2 to 65 metres of mercury. 
Up to 10 atmospheres, the explosive potential is a linear 
function of the pressure, but for higher pressures the ratio 
of explosive potential to pressure diminishes. The results 
were unaffected by the presence of a radium salt.—On the 
effects of Foucault currents and the hysteresis of iron on 
oscillatory sparks: G. .\. Hemsalech. By means of a 
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photographie method it has been found that the effect of 
Foucault currents is to augment the frequency of the 
oscillations per second without influencing the number of 
oscillations in each discharge. Hysteresis destroys the 
oscillations and diminishes, more or less, the frequency. 
—A study of the radiographic power of an X-ray tube: 
S. Turchini. The radiographic effects, as measured by 
the action on a photographic plate, are found to follow the 
same laws as the radioscopic effects, and there is reason 
to suppose that the radiotherapeutic effects will follow 
similar laws as regards the relation between efficiency and 
the length of the equivalent spark.—On the conductivity 
of the gases from flames: Eugéne Bloch. The ions con- 
tained in the gases given off from a flame, at the end of 
a time sufficiently long take a mobility of the order of 
o-or mm., and hence should be classed as large ions.—On 
the ionisatian and coefficient of magnetisation of aqueous 
solutians : Georges Meslin.—lhe properties of pyrrhotine 
in the magnetic plane: Pierre Weiss.—On the causes of 
varieties of halation in photographic plates: A. Guébhard. 
—The tribnluminescence of metallic compounds: DD. 
Gernez. The Juminous effect observed when certain 
crystals are broken is not, as has been supposed, essentially 
a property of organic compounds, and a list of seventy-four 
inorganic compounds is given in which this effect has been 
observed.—The properties of some anhydrous chlorides of 
metals of the rare earths: Camille Matignon. Dctails 
are given of the crystalline form, colour, density, melting 
points, heats of solution and formation of the chlorides 
of lanthanum, praseodymium, neodymium, and samarium. 
—On a reaction of rhodium: Pinerfa Alvarez. Chlorine, 
acting on an alkaline solution of a rhodium salt, gives a 
characteristic hlue colour, due to the farmation of sodium 
perrhodate.—The action of the metal ammoniums on 
alcohols: a general method for the preparation of the 
alcoholates: E, Chablay. The alkali ammoniums, acting 
upon a solution of the anhydrous alcohol in ammonia, give 
a quantitative vield of the alcoholate.—Propionylearbinol 
and its derivatives: André Kling.—Contribution to the 
study of the derivatives of benzodihydrofurfurane: A. 
Guyot and J. Catel._On methemoglobin: M. Piettre 
and A. Vila.—Researches on the mode of action of philo- 
catalase: F, Batelli and Mile. L. Stern. The name 
philocatalase is given to a ferment which is present in 
many animal tissues, although without direct action on 
catalase it possesses the property of protecting the cata- 
lase against the destructive action of anticatalase. The 
present paper deals with the mechanism of this reaction. 
—Researches on the comparative power of adhesion of 
different copper solutions employed as a remedy against 
mildew: E. Chuard and F. Porechet.—On a_ bacterial 
decay of cabbage: Georges Delacroix.—The classification 
and nomenclature of arable earths according to their 
mechanical constitution: H. Lagatu,—The termination of 
the motor nerves in the striated muscles of man: R. 
Odier.—On the problem of statical work: Ernest Solvay. 
—On the overlapping strata in the Piedmont zone: Maurice 


Lugeon and Emile Argand.—On an extraordinary halo: 
M. Pernter. ; 
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ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 34 to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd.,25 NEWMAN ST., OXFORD ST, LONDON, W. 


7 MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Printed by Ricuarp Cray an Sons, Limiten, at 7 & 8 read Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
anp Co., LimiTED, at St. Martin's Street, London, W.C., and THe Macmitian Company, 66 Fifth Avenue, New York.—TnHurspay, May 25, 1905. 


Immediate Delivery 
for Stock Sizes 
of Engines. 
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Of Nature trusts the mind which builds for aye.’’—-WorDSWorRTH. 
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NEWTON & CoO., 
OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT, 
3 FLEET STREET, LONDON. 


TS 
GRIFFIN ’S 
Improved Pattern 
NERNST 
PROJECTION 
LAMPS 


with 
Electrica! Heating | 


Circuit. 


Double 
filament 
carrying 
aa 2 amps. 


Descriptive Pamphlet Post ree on application to 


JOHN J.GRIFFIN & SONS, Ltd., 
20-26 SARDINIA STREET, LONDON, W.C. 


THURSDAY, JUNE 1, 1905 


[Price SIXPENCE 


{All Rights are Reserved. 


VERLAG VON GUSTAV FISCHER IN JENA. 
Soeben erschien : 


ZELLEN-STUDIEN 


Von Dr. THEODOR BOVERI, 
Prof. a. d. Universitat Wurzburg. 
HEFT 5. 


Ueber die Abhangigkeit der Kerngrosse und Zellenzahl 
der Seeigel-Larven von der Chromosomenzahl der 
Ausgangszellen. 


Mit 2 LITHOGRAPH. TAFELN UND 7 TENXTFIGUREN, 
Preis: 4 Mark. 


DIE INLANDSTAMME 
DER MALAYISCHEN HALBINSEL. 


Wissenschaftliche Ergebnisse einer Reise durch die 
Vereinigten Malayischen Staaten. 


Von Dr. RUDOLF MARTIN, 


Prof. der Anthropologie und Direktor des Antbropologischen 
Institutes der Universitat Zurich. 


Mit 137 TEXTABBILDUNGEN, 26 TAFELN U. I KARTE, 
Preis: 60 Mark. 


NEGRETTI & ZAMBRA’S 
(>), enol 
cy BAROMETERS. 


REVISED PRICE LISTS . 
Free by Post. 


The Watch Size 
Aneroid for foretelling 
weather and measur- 
ing heights. 


Holborn, Viaduct, 


ity 
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1334 eyent Street. / 
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NOTICE. 


NATURE 


Of TuHurspay Next, JuNE 8, will contain the 


INDEX TO VOL. LXNI. 
ITS PRICE WILL BE ONE SHILLING. 


** Advertisements intended for this number should reach 
the Publishers by Tuesday, June 6. 


OnMIGH a © he NA WR a 


ST. MARTIN’S STREET, LONDON, WC, 


BY ORDER OF THE SECRETARY OF 


STATE FOR INDIA IN COUNCIL. 


India Office, 
Whitehall, S.W., 
May 23, 1905. 

WANTED, for service at the India Store Depot, Belvedere Road, 
Lambeth, London, S.E., an ASSISTANT INSPECTOR OF SCIEN- 
TIFIC SUPPLIES. 

Candidates must have a knowledge of optical work as applied to survey- 
ing and similar instruments, and of balances as used for chemical, assay, 
and mint purposes. They must also have a thorough knowledge of physics 
and he acquainted with the general principles of electricity. 

Age, 25 to 30. Salary, £200 per annum, rising hy annual increments of 
410, on satisfactory report, to £30 per annum. Pension under Civil 
Service Regulations, 

The selected candidate will be examined by the Medical Board at the 
India Office, and will only be appointed if passed hy the Board. 

Forms of application can he obtained by writing to the Director General 
of Stores, India Office, Whitehall, London, S.W., not later than June 5, 


1905. 
E. GRANT BURLS, 
Director General of Stores. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 


A Reid Scholarship in Arts, annual value £31 ros. first year, £28 7s. 
second and third years, and an Arnott Scholarship in Science, annual value 
£48, hoth tenable for three years, will he awarded on the resuits of an 
examination to be held at the College on June 28 and 29. For further 
information apply to the PrinciPaL. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 
Students are admitted to the Training Course in Octoher and January. 
Two Scholarships, each of the value of £10, will be awarded for the 
course of Secondary Training beginning in Octoher, 1905. 
Applications should reach the Heap oF THE TRAINING DEPARTMENT 
not later than July 7, 1905. 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 


VULCAN FELLOWSHIP IN ENGINEERING. 
(FOUNDED BY THE VuLcan Borter Conrany.) 


The first award of this Fellowship, which is open to graduates of the 
University of Manchester or of other Universit'es who can furnish 
satisfactory evidence of being able to pursne original research, will he 
inade shortly. 

The Fellowship is of the value of £120: 


Applications should he forwarded to the ReaisTrar on or before July 1 
next, from whom detailed conditions may be obtained. 


HARTLEY UNIVERSITY COLLEGE, 


SOUTHAMPTON. 
Principal—S. W. RICHARDSON, D.Sc, B.A. 


A SUMMER COURSE OF BOTANY, for Teachers and others, will 
le held at the ahove College, July 31 to Angust 13, 1905. This course, 
which will consist chiefly of practical work in the Botanical Laboratory of 
the College with field-excursions, will be conducted hy Professor Cavers, 
D.Sc. (Lond.), F.L.S. 

Fee for the course, 15s., payahle in advance to the Registrar of the 
College, Mr. D. Kini, from whom full particulars may he obtained on 
application. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Conrses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


NORTHERN POLYTECHNIC 
INSTITUTE, 


HOLLOWAY, LONDON, N. 
REG. 8S. CLAY, D.Sc., Principal. 


The Governors of the ahove Institute invite applications for the following 
appointments to date from Septemher 1, 1905 :— 

(1) CHIEF ASSISTANT in the Mechanical Engineering Department. 
Drawing office and shop experience essential. Salary, £150 per annum. 

(2) CHIEF ASSISTANT in the Architectural and Building Trades 
Department. Salary, £125 per annum. 

Applications to be made on special forms, which inust be returned not 
later than June 19, to be ohtained from 

W. M. MACBETH, Secretary. 


UNIVERSITY OF LONDON. 
GOLDSMITHS’ COLLEGE, 
NEW CROSS. 


DEPARTMENT FOR THE TRAINING OF TEACHERS. 


In view of the opening of the ahove Department in the latter part of 
Septemher next, TEACHERS (Men and Women) of the various subjects 
included in the Scheme of Studies will shortly be appointed. 

The Scheme includes hoth General Education and Professional Instrne- 
tion. 

The majority of the salaries will be between £150 and £250 a year, but 
higher or lower salaries may he paid in exceptional cases. 

Applications must be received not later than Saturday, June 17, 1905. 

Particulars may be obtained from the Warpen, Goldsmiths’ College, 
New Cross, $.E. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER IN MATHEMATICS. Commencing Salary £175, to date 
from September 1 next. Applications, stating age, degrees and qualifica- 
tions, teaching experience, and enclosing testimonials, must reach the 
PRINCIPAL not later than Tuesday, June zo. 


Birkbeck College, 
Breams Lurldings, Chancery Lane, E.C. 


BOROUGH OF LEICESTER—EDUCATION 
COMMITTEE. 


MUNICIPAL TECHNICAL SCHOOL. 


ASSISTANT INSTRUCTOR in ENGINEERING wanted for Sep- 
temher 1, to teach chiefly Applied Mechanics and Machine Construction 
and Drawing— Day and Evening Classes. Salary, £150 per annum. 

Applications, accompanied hy copies of recent testimonials, to be sent to 


Education Department, T. GROVES, Secretary, 
Town Hall, Leicester, 


May 24, 1995. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Septemher (1925) Vacancies.—Graduates and other well 
qualified Masters seeking posts in Public and other Schools for next 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GRIFFITHS, SmitH, Power, & SautH, Tutorial Agen’s 
(st. 1833), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies will be sent. 


MEERUT COLLEGE. 


(NORTHERN INDIA.) 


Applications are invited for the FIRST (European) PROFESSORSHIV 
(PHYSICS). Sulary, £320 per annum (£50 passage money). Candidate, 
shonld le University Graduate-, snder 33 years of age, and unmarried. 
For particulars apply to Professor WokrHincron, Mohuns, Tavistock. 
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THE VICTORIA 
UNIVERSITY OF MANCHESTER 


AND 
MANCHESTER ROYAL INFIRMARY. 


ENTRANCE MEDICAL SCHOLARSHIPS. 


Two Scholarships will be offered, one for proficiency in Arts and ane for 
proficiency in Science. 

Each Scholarship is of the value af £100, and the successful candidates 
will he required to enter for the full medical curriculum both in the 
University and in the Manchester Royal Infirmary. 

The Scholarships will be awarded only ta candidates who give evidence 
of a high standard of proficiency in Arts and Science respectively. 

Applicatians should he sent in on or before July 1, 1g05, ta the 
ReoisTrarR, from wham further particulars may be obtained. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 
ENGINEERING DEPARTMENT. 


The Council invites applications far the post of DEMONSTRATOR in 
MECHANICAL ENGINEERING. Duties to begin on October 1, 1905. 
Stipend commencing at £150 per annum. Apply, with ane set af’ testi- 
monials, on or before June 8, 1905, to the undersigned, from whom full 


particulars may be obtained. 
F, H. PRUEN, Secretary. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 
DAY TRAINING DEPARTMENT. 


The Council invites applications for the post af MISTRESS of 
METHOD and LECTURER in EDUCATION. Stipend commencing 
at £50 per annum. Applicatinns, with one set of testimonials, must be 
sent to the undersigned not later than June 8, 1905, from whom full par- 


ticulars may be obtained. 
F. H. PRUEN, Secretary. 


ARMSTRONG COLLEGE, 


NEWCASTLE-UPON-TYNE. 
DEPARTMENT OF PHYSICS. 


The Council invite applications far the past of DEMONSTRATOR in 
PHYSICS. Salary, £100 per annum. Duties to commence on Octoher 1, 
“ xg05. Apply, with one set of testimanials, on or dcfore June 14, 1905, to 
the undersigned, from whom full particulars may he obtained. 


F. H. PRUEN, Secretary. 


BATTERSEA POLYTECHNIC, S.W. 


The Gaverning Body invite applications for the follawing appointments 
dating from Septemher next :-— 

HEAD of the DEPARTMENT of MATHEMATICS. Commencing 
Salary, £250 per annum. 

WOMAN LECTURER in BOTANY for part time. 
Salary, 120 per annum. 

For particulars send stamped addressed envelope to the SECRETARY, 
Battersea Polytechnic, S.W. 


INDIAN GEOLOGICAL SURVEY 
DEPARTMENT. 


Selection will be made on or hefore July 15 next for a vacancy in the 
grade of ASSISTANT SUPERINTENDENT. Candidates sbould 
address the Unprr SECRETARY oF STATE FOR Ino1a, India Office, 
London, S.W., fram whom particulars can be obtained regarding qualifi- 
cations and other conditions of appointment. 

Preliminary notice 1s also given that in 1906 there will be at least one 
more vacancy, for which applications should he made in July, 1906. 

India Office, Londen, 

May 27, 19¢5. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 


A LECTURER AND DEMONSTRATOR required in the Chemical 
Department. Salary commencing at £130, and rising by {ro per annum ta 
480. Applications to be sent in by June 30 addressed to the RectsTRar, 
from es application forms and particulars as to duties, &c., may be 
abtaine 


UNIVERSITY COLLEGE, BRISTOL. 


Commencing 


The Council invite applications for the past of LECTURER in 


BOTANY. Salary, £120 per annum. Applications and three copies of 
three recent testimonials ta be sent in hy June 16 to the undersigned, from 
whom further particulars may he abtained. 
JAMES RAFTER, 
Registrar and Secretary. 


(THEORY AND 


COACH | N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
colees and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Labarataries, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


To SCIENCE & MATHL. MISTRESSES. 


—Required (1) Mistress for Advanced Physics, some Maths, and 
Chemistry. Salary, £120, non-res. High scboni. (2) Elem. Physics, 
Chemistry, Botany, and Maths. £110. Important school in London. 
(3) Graduate for Botany and Chemistry. £60, resident. (4) Botany 
and Elem. Physics. £65, resident. County school. (5) Science 
Mistress far important Girls’ Grammar Schaol. Graduate preferred. 
Fair Salary.—For particulars of the ahave, address, giving full details 
as to qualifications, &c., Grirrirus, SsutH, Poweut, & Situ, 
Educational Agents (Estd. 1833), 34 Bedford Street, Strand. Many 
otber vacancies for Science and other mistresses. 


BATTERSEA POLYTECHNIC. 


The Governing Body invite applications for the fallawing appointment 
in connection with their Secondary Day School, dating fram Septemher 
next :— 

SCIENCE MISTRESS—Physics, Chemistry, Botany and Elementary 
Mathematics. Commencing Salary, {r1o. 


Far particulars send stamped addressed envelope ta THe SECRETARY. 


BRUNTS TECHNICAL SCHOOL, 


MANSFIELD. 


WANTED, after the Summer Holidays, FIRST ASSISTANT M1S. 
TRESS in ahove Secondary Endowed School (mixed). Principal subjects 
English and Botany. Commencing salary, £100 per annum. 

Further particulars on application to 

W. N. SARLL, Clerk. 


Metallurgical Laboratory, well equipped for 
experimental work, to let at low rent. One minute from Station. 
Fifteen minutes to City. Apply MAaRsHatt & Co., Camphell Works, 
Stoke Newington, N. (close to Station, G.E.R.). Tel., 79 Dalston. 


Partnership offered in a commercial research 
firm te physicist, preferably with some mechanical engineering experi- 
ence and some capital. Send full particulars as to experience, 


qualifications, and capital available for investment in approved concern 
to No. 1858, Nature Office. 


18-inch Apps-Newton Coil for sale, in perfect 


condition. No trace of oxidation on the vulcanite. G. Bowron, 
57 Edgware Road, W. 


Laboratory and Office to Let, Gracechurch 


Street. Good light, gas, water, electricity, lavatery. Rent, £34. 
Furniture and fittings, £40.—Apply No. 1857, Nature Office. 


. For Photography, Unsurpassed for fine definition. 


Send acard merely quoting Z19% 


]AYLOR. [AYLORS HOBSON Lt? 


BIQUGHTON STREET WORMS, LEICESTER. 


te Aeamsee étecar LONDON, 
has. magaowar, sew vORK. 


CUTTELL’S ROCK CUTTING MACHINE 


is the mast simple and practical for section cutting, &c., £3 15s. 
Prize Medal Exhibition of Inventions.—19 Abhotstane "Road, Putney, 
S.W. 


—S.Y. “MIDNIGHT SUN.” 

3,178 Tons. Two Berth Cabins. All Berths 

on same level. Finest yachting steamer afloat. 

Sailing June 10, 243; July 8, 22; August 5, 19. 
Apply ALBION g §. CO., LTD 


Newcastle-on-Tyne. 


mcews’: 
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THe SANITAS 


Complete 
4-Cell Bath Installation 
By Dr. SCHNEE 

for application of 
Sinusoidal, Galvanic, 
Faradic, Galvano- 
Faradic, and all 
other currents. 


e- LARGE 
INDUCTION 
COILS FOR 
RESEARCH 
Work 
a Speciality. 


Also MANUFACTURERS of 

X-RAY and HIGH-FREQUENCY APPARATUS of various patterns. 

LIGHT BATHS of all kinds, Cabinet, Reclining, Portable Baths, with 
three-colour arrangements, with Incandescent and Arc Lamps, &c., 
with i Projector for simultaneous local treatment. (Combined 

atent, 

NEW _ PATENT SHENTON-SANITAS X-RAY COMBINATION 
OPERATING TABLE. : 

** TRIPLET” and ‘‘DERMO” LAMPS witb Carbon and fron Elec- 
trodes for ‘t Finsen" Treatment. 

VIBRATORY AND PNEUMATIC MASSAGE APPARATUS. 

APPARATUS eek 8-PHASE SINUSOIDAL AND ALL OTHER 


CURRENTS. 

NEW PORTABLE CAUTERY TRANSFORMER, with Terminals for 
Light, &c., taking only 2 Ampéres from 200 Volts Continuons Main. 
MULTINEBULIZER, ELECTRO-MAGNETIC AND SWEDISH EX- 

ERCISE APPARATUS, &c., &c. 


33 & 7a, SOHO SQUARE, LONDON, Ww, 
a gE, 


REYNOLDS & BRANSON, L": 


THE 
RYST 

STAND 
DEVELOPING 
TANK. 


For Developing plates or 
cut films slowly in a very 
weak developer. 
Clean in use; gives excel- 
lent results witha mlInimuni 
of trouble. 


MADE OF STOUT 
POLISHED COPPER. 


Tank to take 6 plates 15” x 12”, and with Adapters to sult 
any smaller plate; complete, G1: 10:0 


This arrangement is specially recommended to Radiographers and other 
Scientific Photograpbers. 


Tank to hold 1 doz. } plates only ; . 4/6 each, 
Tank to hold 1 doz. 5” x 4” plates only . S)/- a 
Tank to hold 1 doz. 4 plates only 6. ,, 


Postage on any of above three sizes, 4d, extra. 


NEW PHOTOGRAPHIC PRICE LIST, 25th EDITION, ON 
APPLICATION. 


(4 COMMERCIAL STREET, LEEDS. 


_, NATURE, 


ELECTRICAL G0., L10.| 
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CARL ZEISS, 
JENA. 


BRANCHES— 
LONDON—29 Margaret Street, Regent Street, W. 


Frankfort 0/M. Hamburg. St. Petersburg. 


MIGROSCOPES 


Suitable for Every 
Class of Scientific 
and Technical 
Research. 


PHOTO- 
MIGROGRAPHIG 


AND 


PROJECTION 
APPARATUS. 


Write for Illustrated Catalogue ‘‘Mn” post 
free on application. 


Qe 
THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 


FIFTY YEARS' EXISTENCE OF THE FIRM 
OF 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 
survey of the apparatus used for instruction in 
Physics, as well as numerous practical instruc- 
tions and about 3000 illustrations. 
SPRAIN NINA NL NL LNA cl IIL NN 


NATURE says:—*‘ The firm of Leybold Nachfolger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them. The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” (No. 1846, Vo). 71.) 


I 


Vienna. 


Berlin. 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION, 


THURSDAY, JUNE 1, 1905. 


PUBLIC HEALTH AND SEWAGE 
PURIFICATION. 


Sanitary Law and Practice. A Handbook for 
Students. By W. Robertson, M.D. (Glas.), D.P.H., 
and Charles Porter, M.D., B.Sc. (Public Health), 
M.R.C.P. Edin. Pp. xiii+756. (London: Sani- 
tary Publishing Co., Ltd., 1905.) Price 10s. 6d. 
net. 

The Sewage Problem. A Review of the Evidence 
Collected by the Royal Commission on Sewage 


Disposal. By Arthur J. Martin, Assoc.M.Inst.C.E., 
M.R.San.J. Pp. xvi+363. (London: Sanitary 


Publishing Co., Ltd.) Price 8s. 6d. net. 


Simple Methods of Testing Sewage Effluents. For 
Works Managers, Surveyors, &c. By George 
Thudicum, F.J.C. Pp. 60. (London: Sanitary 


Publishing Co., Ltd., n.d.) Price 2s. 6d. net. 

HE official responsibility for the safeguarding of 
the public health rests mainly with the repre- 
sentatives of four professions, viz. the medical officer, 
with his colleague the sanitary inspector, the bacteri- 
ologist, the engineer, and the chemist. A study of 
the volumes under review has strengthened the belief 
that it is desirable that members of each profession, 
while working cordially together for a common end, 
should severally recognise their respective limitations. 

The text-book on “ Sanitary Law and Practice ”’ by 
Drs. Robertson and Porter is written in sections, each 
section referring to some special branch of public 
health work. <A considerable portion of each section 
is occupied by a digest of the legal enactments affect- 
ing the subject, this being followed by paragraphs 
dealing, by description and advice, with the practical 
duties of the health officer. The condensation of 
legal information, so far as can be estimated by 
references to special points coming under the ex- 
perience of the reviewer, is done with judgment, and 
constitutes a feature of the bools, of great value alike 
to the student and to the practitioner. 

Many useful hints from the wide experience of the 
authors are to be found in the descriptive portions 
of the book. Their experience, however, is naturally 
not all-embracing, and it is not difficult to note where 
their information is derived from the statements of 
others. 

The subject of destructors, alihough coming within 
the province of the engineer, is evidently one with 
which the authors are familiar. The descriptions are 
clearly written, and the essential points in construc- 
tion, choice of site, and proper management well 
brought out. 

In the section on food and drugs no attempt is 
made to instruct the medical officer in duties which 
properly belong to the public analyst. This is satis- 
factory in view of the attempt frequently made by 
small authorities to combine the offices of public 
analyst and medical officer. Even in such a com- 
paratively simple matter as the analysis of a sample 
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duties, unsuspected pitfalls may lurk. 1t is doubtful 
whether bacteriological examinations should ever be 
undertaken by any but a trained bacteriologist, at 
any rate where identification of a given species is 
required. 

In the section on disinfection a questionable 
prominence is given to the use of sulphur. The 
authors themselves, in a later paragraph, deprecate 
the use of superheated steam as being ‘no better 
than a gas,’’ and in view of the obvious disadvantages 
in the use of sulphur, which have given rise to serious 
complaint of destruction of fabrics and fittings, 
especially on board ship, it can hardly be compared 
with liquid disinfectants such as formalin. No refer- 
ence is made to the use of hypochlorites, which in 
certain circumstances have been found to give excel- 
lent results. 

A wise reserve is maintained on the vexed question 
of sewer ventilation, a qualified approval being given 
to upcast shafts. It is unfortunate that a similar 
reserve has not been exercised in the chapter on 
sewage purification. In a bool: intended for students 
it is unwise to select, even for description, any form 
of patented appliance which is not thoroughly estab- 
lished. The choice for special commendation of one 
particular patented apparatus, concerning the merits 
of which competent opinion can at least be said to 
be divided, is certainly to be deprecated. A clear ex- 
position of general principles of sewage treatment 
would have been more valuable. 

This leads to the consideration of the able con- 
densation of the bulky volumes of evidence given 


| before the Royal Commission on Sewage Disposal 


which is to be found in Mr. Martin’s book on the 
‘Sewage Problem.” Mr. Martin has provided a 
book which will be eagerly sought after by members 
of sewage committees and others who are appalled 
at the mass of matter in the numerous blue-books 
published by the commission. He is to be congratu- 
lated upon the impartial way in which he has mar- 
shalled the evidence. Possibly because of this im- 
partiality the impression left upon the reader is that 
in spite of the great amount of work that has been 
done on the subject, sewage purification is still rather 
an art than a science. 

The Royal Commission has been criticised for the 
slowness of its methods. A more just criticism would 
be that it might have devoted more energy to ques- 
tions affecting the theory of the processes in use. As 
it is, a mass of empirical and sometimes conflicting 
information has been accumulated, from which it is 
extremely difficult to extract underlying certainties. 
While fully realising that a large part of the sewage 
problem is concerned with purely practical questions of 
cost and local conditions, yet ultimately the economic 
solution must depend on a full knowledge of the 
changes taking place in the course of various methods 
of treatment; and these are as yet by no means per- 
fectly understood. It is curious, e.g., that no witness 
deals in any detail with the purely physical effects 
produced by contact with the filtering medium, 
although many observers, especially on the Continent, 


of water, which in the chapter on water supply : believe that these play a very large part in connection 


(p. 433) is referred to as part of the medical officer’s 
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with the changes produced. It is by no means 
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certain even yet that anaérobic action is absolutely 
necessary at any stage of sewage purification. Many 
other equally important questions might be instanced 
on which knowledge is still extremely limited. 

The outstanding result of the Royal Commission’s 
labours which will most appeal to local authorities 
is the statement that adequate purification can be 
effected without land treatment, which, if recognised 
by the Local Government Board, will remove what 
is, in many cases, an impossible restriction. Their 
recommendation in regard to a central controlling 
and advisory authority, if resulting in the creation 
of a department similar to the Massachusetts Board 
of Health, may prevent great waste of public money. 
Such a board might exercise wise discretion as to the 
amount of purification necessary under given con- 
ditions. No central control, however, can be effective 
without efficient local management, and Mr. 
Thudicum’s little bool of simple methods of sewage 
analysis will be of great assistance to local engineers 
and intelligent works managers, and will help to 
lighten the work of the traiged specialist, with whom 
the solution of difficulties ultimately rests. G. J. F. 


AN AMERICAN CONTRIBUTION TU 
ARCHEOLOGY. 


University of Pennsylvania: Transactions of the 
Department of Archaeology: Free Museum of 
Science and Art. Vol. i. Parts i. and ii. Pp. 125. 


(Published by the Department of Archzology, 1904.) 
HE most important article in this volume is the 
description of the American excavations at 
Gournia, in Crete, which have already been referred 
to in the pages of Nature (September 15, 1904, p. 482). 
Miss Harriet A. Boyd, the leader of the expedition, 
gives a full and very interesting description of 
her work, iilustrated by photographs which give 
the reader a very good idea of the beautiful scenery 
of the Gulf of Mirabello (well bestowed name!), 
on the shores of which she found her work. No more 
delightful spot for archaeological exploration could be 
imagined. Leaving the rather arid and uninteresting 
Candiote shore, near which Knossos lies, dominated 
by the towering hill of Iuktas, on the top of which, 
so legend says, the god Zeus died and was buried, the 
traveller skirts the base of the Lasithiote mountain- 
mass and reaches the narrow isthmus of Hierdpetra 
(the ancient Hierapytna). Before him rises a magnifi- 
cent rocky wall of mountain, Thriphte by name, behind 
which is the peak called the Aphendi, or Lord of, 
Kavodsi, the village which lies at its foot. This wall 
is rent by a mighty cleft, the chasm of Thriphte, which 
is one of the dominating features of the landscape. 
Along the base of the wall runs the high-road from 
KXavousi to Hierapetra across the isthmus, which is 
low-lying land, forming a complete breals in the 
mountain-backbone of Crete. On the northern shore 
of the isthmus is a good beach, Pachyammos (‘‘ Deep- 
sand ’’) by name; in the centre of it the traveller will 
see a large white house. 
This was Miss Boyd’s headquarters. All around are 
splendid mountains and ‘‘a coast-line as picturesque 
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as any in Southern Europe,’ to quote her description, 
which is not exaggerated; she might have said ‘‘ more 
picturesque than,’’ with reason. Away to the left are 
the snowy heights of Lasithi, the hills above the skdla 
or landing-place of Ayios Nikélas, and distant rocky 
Spinalonga, still the home of a peculiar race of 
Mohammedan fishermen—corsairs not so very long 
ago. To the right is the little isle of Psyra, swimming 
in the blue water. One would think that the 
excavators on the monotonous plains of Babylonia, 
whose doings are chronicled by Prof. Hilprecht in the 
last contribution to this volume,? would have given 
much sometimes to have been able to transport them- 
selves for a brief space to such goodly surroundings! 

Pachyammos lies a mile or so beyond, and east of, 
the scene of Miss Boyd’s work, the low hill of Gournia, 
on which she has discovered the remains of a 
‘* Mycenzean,’’ or more correctly ‘‘ Minoan,’’ town, a 
Bronze age settlement. It is a small Pompeii. One 
can walk up the sinuously curving little main street 
and look right and left into the ruined houses of the 
Bronze age ‘‘ Minoans.’’ There is even a sort of 
court-house or ‘‘palace,’’ to give it the stereotyped 
appellation, with its right-angle of low steps quite on 
the model of the splendid right-angled stairways of 
Knossos and Phaistos, which Dr. Evans considers to 
have been theatres, the prototypes of the stepped Greek 
theatres of the classical period. This ‘‘ palace ’’ must 
have been the official centre of the town. Formerly, 
judging from classical analogies, one tallked of a prince 
or ‘“‘dynast’”’ ruling from every one of these little 
palaces over his own little 0Acs or city-state; but it 
will probably eventually be found that the ruler who, 
lived in such a ‘' palace’? as that of Gournia was no 
more than a mere mayor or demarch, a member of 
an official bureaucracy analogous to that of ancient 
Egypt, dependent upon the metropolitan authorities at 
IXnossos. it becomes more and more probable that 
Crete in Minoan days was a homogeneous and highly 
organised State like Egypt, not a mere congeries of a 
hundred warring villages, as in classical times. 

The official centre was not the religious centre of the 
town. The cathedral of Gournia stood in the middle 
of the town, and was approached by a special street of 
its own. 

‘“Not imposing as a piece of arclitecture,’’ writes 
Miss Boyd (p. 41), ‘Sit is yet of unique importance as 
being the first * Mycenaean’ or ‘ Minoan’ shrine dis- 
covered intact. The worshipper ascended three steps 
and through a doorway 1.50 m. wide entered an 
enclosure, about 3 m. square, surrounded by walls half 


a metre thick and 50 to 60 cm. high. The floor is of 
beaten earth.”’ 


The more noteworthy of its contents are 


“a low earthen table, covered with a thin coating of 
plaster, which stands on three legs and possibly served 
as an altar, four cultus vases bearing symbols of 
Minoan worship, the disc, consecrated horns and 
double-headed axe of Zeus, a terra-cotta female idol 
entwined with a snake, two heads of the same type as 

1 Very curiously described as ‘*A Lecture delivered before German Court 
and University Circles, by H. V. Hilprecht.” In it Prof. Hilprecht tells us 
little er nothing about the excavations at Nippur that has not already 


appeared in his ‘‘ Explorations in Bible Lands,” and the pbotographs pub 
lished are already well known to archeologists. 
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the idol, several small clay doves and serpents’ heads, 
all of coarse terra-cotta, and a fragment of a pithos, on 
which a double-axe and disc are modelled in relief.” 

This important find has since been paralleled by Dr. 
Evans’s discovery at Knossos of a similar shrine of the 
snake-goddess with fine glazed faience figures, re- 
ferred to in Nature (vol. Ixx. p. 482). But Miss Boyd 
was the first to discover the Minoan snalke-goddess, of 
whose existence we had no inkling before the excav- 
ations at Gournia. 

Another good find, of which Miss Boyd gives a fine 
facsimile plate, was the head of a bull in terra-cotta, 
a typically ‘“‘ Mycenzan”’ object, paralleled by the 
famous silver bull’s head found by Schliemann at 
Mycene, and the Egyptian representations of golden 
protomae of bulls being brought as gifts to the court 
of Thothmes II]. by the Mycenaan (or rather 
‘* Minoan ”’) ambassadors from ‘t Kefti ’’ (Crete). 

Miss Boyd's work has contributed results to 
Mycenzan lore which are of the highest importance, 
results upon which the officers of the American Explor- 
ation Society at Philadelphia, which dispatched her 
expedition, are to be heartily congratulated. 

H. R. Hatt. 


(a Give OrRy AND! PRACTICE. 


Maxwell’s Theory and Wireless Telegraphy. By H. 
Poincaré and F. K. Vreeland. Pp. xi+255. (Lon- 
don: A. Constable and Co., Ltd., 1904.) Price 
tos. 6d. net. 

Alternating Curvents. Vol. i. By .\. Russell. Pp. 


xii+4o7. (Cambridge: The University Press, 1904.) 
Price 12s. net. 


What Do We Know Concerning Electricity? By 
Antonia Zimmern. [278 Wil ae Noy, (London: 


Methuen and Co., n.d.) Price 1s. 6d. net. 

Modern Electricity. By J. Henry and Wk. J. Hora. 
Pp. 355. (London: Hodder and Stoughton, 1905.) 
iicenss.etlet. 

Modern Electric Practice. Vol. v. 
Maclean, Pp. vi+287. (London: 
Publishing Co., 1g04.) Price gs. net. 

Electricity Control: A Treatise on Electric Switch-Gear 
Systems of Electric Transmission. By Leonard 
Andrews. Pp. xv+231. (London: Chas. Griffin and 
Co., Ltd., 1904.) 

HE electrical engineer who wishes to keep pace 
with the development of his profession and de- 

sires to know something more than that which con- 
cerns only the particular branch in which he is engaged 
has a very hard task before him at the present day. He 
must, in the first instance, endeavour to keep an eye 
on the technical literature—the innumerable journals 
and proceedings, the monthly magazines, and the 
weekly papers—of at least four countries in three dif- 
ferent languages. This is in itself a task of no mean 
difficulty, which is heightened rather than diminished 
by the various ‘‘ abstracts’ available. So rapid is the 
multiplication of journals and papers that one is 
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tempted to think that the best advice to give a student | 


would be to read nothing, as if he tries to read much 
he will waste more time over what is of no value to him 
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than he will spend wisely on the one useful article in a 
thousand; one is tempted still more to wish that a 
rigorous technical censorship might be instituted which 
would allow nothing to find its way into print but that 
which was of permanent value to the world. In this 
way the amount of technical literature might be 
brought within reasonable limits by being reduced to, 
say, one-tenth of its present volume. 

lf this is true of the matter which is published in 
journals—which has, at least as a rule, the merit of 
originality—it is still more true of the matter which 
appears in the form of technical text-books. We 
imagine these books find a ready sale, else we cannot 
account for their publication; yet we do not know by 
whom they are read cxcept the reviewers. This is 
exemplified by the six volumes before us, all of which 
have appeared within the last few months. With the 
exception of the first two, we would venture to say that 
it would have been just as well, and possibly even 
better, had they not been published. We do not mean 
thereby that they are bad books, though one of them 
we think, should not be left about where young elec- 
tricians might see it; but they are not of merit enough 
to justify the expense of their publication or purchase. 

Take, for example, Miss Zimmern’s little volume ; it 
is tastefully bound and clearly printed on good paper-— 
there is something in its appearance strongly sugges- 
tive of a book of minor poetry. Add to this that it is 
pleasantly written and that there is nothing very 
seriously wrong with its statements, and its merits are 
summed up. On the other hand, we are confident that 
it would fail in its object of explaining the complex 
theories of modern electricity to the ‘‘ general reader ”'; 
he might put down the book with the feeling that his 
knowledge had been increased, but it would be a mis- 
taken notion. It requires genius of a very rare kind, 
such as was shown by Faraday in his ‘‘ Chemical His- 
tory of a Candle,” or by Prof. Perry in his “ Spinning 
Tops,’ to write a book of this kind; we intend no dis- 
paragement to the writer of this volume by saying that 
such genius is not shown in ‘it. 

Messrs. Henry and Hora’s volume is of another 
stamp; in a preface which reads like a publisher’s 
advertisement, the authors state that ‘‘ the work will 
be found eminently practical, scientific, and accurate.” 
We have found it quite the reverse, and feel sorry 
for the ‘apprentice’? or “‘artisan’’ who ‘ gains a 
complete knowledge of the fundamental principles of 
electricity ”? from its pages. This is a book which no 
self-respecting electrical censor, however lenient, would 
have allowed to appear in print. 

The two last books on the list are not without merit 
or value, but it is at best of an ephemeral kind. Of 
‘© Modern Electric Practice ’’ we have already expressed 
our views in writing of the previous volumes; the pre- 
sent one does not depart from the same high standard 
in production, and the three articles in section iv., deal- 
ing with boilers, engines, and auxiliary plant, are well 
written and well illustrated. The article on electro- 
chemistry and elcctrometallurgy is less satisfactory. 
We must confess, however, that the inaccuracies 
noticed in previous volumes make us, unjustly per- 
haps, suspicious of the figures and data in the one be- 
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fore us. Mr. Andrews’s book on ‘‘ Electrical Control ” 
is a descriptive treatise on switch-gear. It possesses 
the same disadvantages as ‘‘ Modern Electric Prac- 
tice ’?; one cannot learn electrical practice from a book ; 
there is only one school—the practical school—in which 
one can learn the principles and details of construction 
of apparatus in one-tenth of the time and ten times as 
thoroughly as by means of written descriptions. Prac- 
tical men‘are apt to complain that text-books are value- 
less, as they are written by theorists; we have read a 
great many text-books of late written by practical men, 
and have come to the conclusion that it is only the 
theorist who should write them. He can describe the 
underlying principles which persist when the fashion 
of their application alters; the practical man describes 
the methods of his practice which even as he writes 
become antiquated. 

We have reserved to the last the two volumes which 
head our list. Messrs. Poincaré and Vreeland’s book de- 
serves a place in any electrical library on account of its 
remarkably simple and lucid explanation of Maxwell’s 
theory and of the work of Hertz, Lodge, and others 
which led to the development of Hertzian telegraphy. 
This is from the pen of M. Poincaré, translated by Mr. 
Vreeland, and forms the first part of the book. The 
second part, written by Mr. Vreeland, deals with the 
problems presented by the practice of wireless tele- 
graphy, and the writer, by wisely confining himself to 
principles rather than details, has succeeded in writing 
a worthy sequel to M. Poincaré’s work. 


Mr. Russell’s bools is the first volume of a mathe-_ 


matical treatise on alternating currents. Alternating 
current machinery is growing so steadily in import- 
ance, and the mathematical theory in connection with 
it is so complex, that there is plenty of room for a 
thorough and comprehensive work of this kind. The 
present volume deals with the general theorems, and 
the second will be devoted to the more specific theory 
of alternating current machines and the transmission 
of power. MaurIcE SOLOMON. 


OUR BOOK SHELF. 
Vegetationsbilder. Edited by Dr. G. Karsten and H. 


Schenck. Second series. Parts i.—viii. (Jena: 
Gustav Fischer, 1904.) 
Tue first serics of the ** Vegetationsbilder ’’ met with 


well-merited success, and a second series has been 
appearing at intervals during the past year. Of the 
contributors to the first series, Drs. G. Karsten and E. 
Stahl have again supplied material, the former taking 
up a never-failing source of interest in the mangrove 
vegetation, whilst Dr. Stahl, in a double part, deals 
with the xerophytes and conifers of Mexico; amongst 
the latter the primeval Taxodium trees growing in 
the park of Chapultepec and the sombre cypresses on 
the road to the sacred mount of Amecameca bear the 
impress of historic antiquity. Another number, con- 
sisting of parts v. to vii., is devoted to the representation 
of mid-European forest trees, in accordance with an 
expressed desire for subjects taken from native sources. 
The photographs taken by Dr. L. Klein include typical 
specimens of conifers and beeches in the Schwarzwald 
and Switzerland, and others showing the changes 
wrought by browsing animals and devastating winds; 
many of them are excellent, notably a scene of wind- 
blown pines which have been entirely cleared of 
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branches except to leeward, but similar subjects are 
accessible to most botanists, and for this reason they 
do not possess the interest attaching to photographs 
from less accessible countries. The names of several 
new contributors are announced, among them Mr. E. 
Ule, whose character sketches of epiphytes in the 
Amazon region of Peru appear in the first part of this 
series. Of the Cactacea, which are widely spread 
through South America, a number of genera include 
epiphytic species, and in this region Cereus is pre- 
dominant. Cereus megalanthus, a species which 
might be called a climbing epiphyte, is shown perched 
on a Ficus tree. Another curious condition is that of a 
flourishing bromeliad, Streptocalyx angustifolius, 
where, according to the writer, the exuberance of vege- 
tation is so directly traceable to ants that he compares 
the phenomenon with the fungus gardens described a 
few years ago by Dr. A. Moeller. The last part of the 
serics contains photographs taken in the Italian 
colony of Eritraea by Dr. Schweinfurth. Hyphaene 
thebaica, the doum palm, familiar on account of its 
branching habit, the sycomore fig, and an arborcous 
Euphorbia are among the characteristic specimens 
chosen to illustrate different regions in the country. 


Author and Printer. An Attempt to Codify the best 
Typographical Practices of the Present Day. By 
F. Howard Collins. Pp. xv+4o08. (London: 
Henry Frowde, 1905.) Price 5s, net. 

Tue want of uniformity of spelling, capitalisation, 

punctuation, and use of italic type causes continual 

trouble to all who are responsible for the editorial 
supervision of scientific literature in any form. Some 
authors are more German than the Germans in their 
use of capitals, while others underline their manu- 


| scripts as freely as ladies do their correspondence. It 


is frequently difficult to decide questions of ortho- 
graphy, and to reduce individual practice to the con- 
sistent style, which is desirable in the columns of a 
periodical, but is not always maintained. Mr. 
Collins has prepared his book to help in this end, as 
a standard guide for ‘“‘ Authors, Editors, Printers, 
Correctors of the Press, Compositors, and Typists.”’ 

The volume contains more than twenty thousand 
separate entries of words arranged alphabetically. 
Included among these are abbreviations, disputed 
spellings, foreign words and phrases, divisions of 
words, and various rules and explanations which 
should prove of service to authors and editors. The 
proofs of the work have been read by many writers 
and others who can give authoritative opinions as to 
what is correct or customary, so that the book does 
not contain merely Mr. Collins’s decisions, but a con- 
sensus of opinion edited by him. 


Highways and Byways in Derbyshire. By J. B. 
Firth. With illustrations by Nelly Erichsen. 
(London: Macmillan and Co., Ltd.) Price 6s. 


With this book as a guide, a tourist could spend 
many pleasant weeks in Derbyshire, and he would 
learn that every part of the county has literary and 
historical associations of great interest. But while the 
human side is so well represented, little notice is taken 
of nature, except from the zsthetic point of view. 
“ Of natural history and geology,’’ says the author, 
“there is frankly nothing in this book, of science 
nothing, of sport nothing.” 

Notwithstanding this confession of what we may be 
permitted to describe as sins of omission, notes and 
descriptions of places in which scientific readers are 
particularly interested occur here and there. For 
instance, a short account is given of the stone circle 
of A\rborlow, the Stonehenge of the Midlands. The 
monument consists of a circular enclosure in which 
are a number of blocks of limestone, all lying flat on 
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the ground in a rude’ circle, while at the centre are 
large blocks which probably formed the central dol- 
men. ‘‘ There are two entrances to the enclosure, a 
northern and a southern, and on the cast side of the 
fatter is a large detached mound. Four hundred yards 
west of the main enclosure is a still larger mound, 
known as Gib Hill, connected with it by a low 
rampart of carth, now nearly worn away.’ Buxton 
and Matlock lead Mr. Firth to make some quotations 
from Erasmus Darwin’s poetical references to them in 
his ‘‘ Botanic Garden: Economy of Vegetation,’’ and 
‘* Loves of the Plants.”’ Dr. Darwin knew and loved 
the scenes he described, whatever opinion may be 
held as to his possession of the divine afflatus. There 
are a few other references to people and stencs of 
especial interest to the scientific world, but the bool 
will not be valued for these so much as for its bright 
narrative of literary and historical centres of Derby- 
shire, and its fine illustrations. 


The Tower of Pelée. New Studies of the Great 
Volcano of Martinique. By Prof. Angelo Heilprin. 
Pp. 62+xxii plates. (Philadelphia and London: 
Lippincott, 1904.) 


Pror, HEILpRIN’s latest volume on Martinique is 
chiefly remarkable for the beautiful photographic 
plates with which it is illustrated; they give an 


excellent idea of the features of the great tower of 
solid lava which for nearly three years has been the 
centre of interest in the crater of Pelée. One of 
these plates, however (No. xi), scems to have been 
accidentally printed upside down. In the accompany- 
ing text there is an account of the author’s fourth 
visit to the voleano in June, 1903, and a good deal 
of somewhat discursive matter regarding the lessons 
to be learnt from the recent eruptions. The number 
of points which are still unsettled concerning the 
mechanism of the explosions and the concomitant 
phenomena is very large, and the author shows a wise 
caution in dealing with some of them. He advances 
the opinion that the tower of Pelée is a volcanic core 
of ancient consolidation, and not an extrusion of 
solidified new lava, as the French observers belicvc. 
We cannot believe this is at all likely to obtain general 
acceptance. dle SF 


Experimental Researches on the Flow of Steam 
Through Nozzles and Orifices. By A. Rateau., 
Translated by H. Boyd Brydon. Pp. iv+76. (Lon- 
don: Constable and Co., Ltd., 1905.) Price 4s. 6d. 
net. 

THE laws of flow of steam are of much importance in 

the design of turbines. A clear sketch is given of the 

theory, and then an account of an excellent experi- 
mental research to determine the values of the con- 
stants. Amongst previous experiments, those of 

Napier are English, not American as the author states. 

The novelty in M. Rateau’s method is the use of an 

ejector condenser for condensing the steam. The rise 

of temperature, which is easily measured, gives the 
quantity of steam condensed. The errors of the 
method, especially that due to entrained water, are 
carefully examined. Convergent nozzles and a thin 
plate orifice were used. The results are compared with 
those by Hirn on air, and close agreement is found. 

In a note, the complex phenomenon of the discharge 

of hot water just on the point of evaporating is 

examined. 

The translation is clear. It is, however, a defect, for 
English readers, that the principal formule are left as 
given by the author in foreign units, The book is 
essentially one for practical use, and it would have 
added much to the convenience of engineers if other 


formule than the onc on p. 6 had been given in English | vibrations as to be negligible. 


units. 
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Introductory’ Mathematics. By’ R./ B.” Morgan. 
Pp. vit+151. (London: Blackie-and Son, Ltd., 1905.) 
Price 2s. j 

} In Mr. Morgan's ‘ Introductory Mathematics ’’ the 
view of the author is that as soon as a boy knows 
decimal and vulgar fractions he should begin a mixed 
course of elementary practical mathematics compris- 
ing algebra, geometry, and squared-paper work, 
developed as a whole in mutual dependence, leading .up 
through the manipulation of formulz to the solution 
of problems involving simultaneous simple equations 
and giving a knowledge of the fundamental facts of 
geometry with a training in practical applications such 
as the plotting of graphs and of figures to scale, and 
the finding of simple areas and volumes. This scheme, 
ignoring the old water-tight compartment system, is 

a good one. The chapters on algebra and geometry 

usually alternate, and the work progresses on natural 
and easy lines, with illustrations of every-day interest. 

The author might with advantage have carried the idea 

still further and have brought in computations from 

quantitative experimental work in the laboratory, in- 
volving the use of the balance and measuring flask, and 

perhaps an inyestigation of the action of forces at a 

point. There are some minor defects, such as an 

occasional lack of precision in a statement, bad per- 
spective in several of the figures, the use of a graph 

to give a forecast of population fifty years hence, &c. 

But the treatment of the subject as a whole is very 

satisfactory ; there is a good collection of exercises, and 

the book is well suited to its purpose. 


” 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
te return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The Dynamical Theory of Gases and of Radiation. 


Lorp RayLleicH, in a letter which appears in NATURE 
of May 18, opens up the general question of the applic- 
ability of the theorem of equipartition to the energy of 
the ether. As the discussion has arisen out of my 
‘Theory of Gases,’? may I, by way of personal explan- 
ation, say that although | was fully alive to the questions 
referred to in this letter when writing my book, yet it 
seemed to me better not to drag the whole subject of 
radiation into a book on gases, but to reserve it for sub- 
sequent discussion? Since then I have written two papers 
in which questions similar to those raised by Lord Ray- 
leigh are discussed from different aspects, but as neither 
of these papers is yet in print, I ask for space for a 
short reply explaining how my contentions bear on the 
special points raised by Lord Rayleigh’s letter. 

May I, in the first place, suggest that the slowness with 
which energy is transferred to the quicker modes of ether- 
vibration is a matter of calculation, and not of specula- 
tion? If the average time of collision of two molecules 
in a gas is a great multiple N of the period of a vibra- 
tion, whether of matter or of ether, then the average 
transfér of energy to the vibration per collision can be 


shown to contain a factor of the order of smallness of 
e-N. The calculations will be- found in §$ 236-244 of 
my book. It is on these that I base my position, not on 


a mere speculation that the rate of transfer may be slow. 
Lord Rayleigh’s example of a stretched string, say a 
piano wire, will illustrate the physical principle involved. 
If a piano hammer is heavily felted, the impact is of long 
duration compared with the shortest periods of vibration, 
so that the quickest vibrations are left with very little 
energy after the impact, and the higher harmonics are 
not heard. If the felting is worn away, the impact is of 
shorter duration, the higher harmonics are sounded, and 
the tone of the wire is ** metallic.” : 

The factor e-N is so small for most of the ether- 
There is no sharp line of 
| demarcation between those vibrations which acquire energy 
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very slowly and those for which the rate is appreciable ; 
but as e-N varies rapidly with N when N is large, there 
will be but few vibrations near the border, so that it seems 
legitimate, for purposes of a general discussion, to divide 
the vibrations into the two distinct classes, quick and 
slow, relatively to the scale of time provided by molecular 
collisions. ; ; 

When the material bodies are solid, the physical prin- 
ciple is the same, the relatively slow motions of the atoms 
affecting the ‘‘ quick ’’ vibrations of the ether only by 
raising a sort of ‘* equilibrium tide.”’ ; 

The number of ‘‘ slow ’’ vibrations of the ether in any 
finite enclosure is finite. These quickly receive the energy 


allotted te them by the theorem of equipartition. Thus 
they form the medium of transfer of radiant energy 
between two bodies at different temperatures. After a 


moderate time the sfow vibrations have each, on the 
average, energy equal to that of two degrees of trans- 
lational freedom of one molecule; the quick vibrations 
have no appreciable energy, while the intermediate vibra- 
tions possess some energy, but not their full share. It 
is easily seen that the number of slow vibrations is 
approximately proportional to the volume of the enclosure, 
so that roughly the energy of ether must be measured 
per unit volume in order to be independent of the size of 
the enclosure. For air under normal conditions, I find as 
the resuit of a brief calculation that this value is of the 
order of 5x10~° times that of the matter. The law of 
distribution of this energy will be 


6a-‘*da 


until we arrive at values of A which are so small as to 
be comparable with 
velocity of light 


radius of molecule x———_ a 
velocity of molecule 


After these values of A are passed, the formula must be 
modified by the introduction of a multiplying factor which 
falls off very rapidly as A decreases, and which involves 
the time during which the gas has been shut up. {ft is 
easily found (cf. ‘‘ The Dynamical Theory of Gases,” 
§ 247) that at o° C. the spectrum of radiant energy is 
entirely in the infra-red; at 28,000° C. it certainly extends 
to the ultra-violet, and probably does so at lower 
temperatures. 

Finally, Lord Rayleigh asks :— 

“Does the postulated slowness of transformation really 
obtain? Red light falling upon the blackened face of a 
thermopile is absorbed, and the instrument rapidly in- 
dicates a rise of temperature. Vibrational energy is 
readily converted into translational energy. Why, then, 
does the thermopile itself not shine in the dark?” 

Before trying to answer this, 1 wish to emphasise that 
my position does not require the forces of interaction 
between matter and ether to be smail. Considering a gas 
for simplicity, the transfer of energy per collision to a 
vibration of frequency p is found to be proportional to the 
square of the modulus of an integral of the form (cf. ‘‘ The 
Dynamical Theory of Gases,’’ § 237) 


| ST (tyePtdt, 


where f(t) is a generalised force between matter and ether. 
The integral may be very small either through the small- 
ness of f(t) or the largeness of p. I rely entirely on the 
largencss of p, because calculation shows this to be 
adequate. The thermopile experiment gives evidence as to 
the magnitude of f(t), but this does not alter the fact that 
the integral is small for large values of p. 

This being so, 1 am afraid { do not very clearly under- 
stand why the thermopile should be expected to shine in 
the dark. If the red light is a plane monochromatic wave, 
its energy represents only two coordinates of the ether, 
and has to be shared between the great number of co- 
ordinates, six for each atom, which belong to the thermo- 
pile. If the red light comes from a large mass of red- 
hot matter inside the same enclosure as the thermopile, 
then the thermopile will soon be raised to the tenipera- 
ture of this mass, and may shine in the dark. If the hot 
mass consists of iron, sav at 600° C., the atomic motions 
in the iron must be sufficiently rapid to excite the red 
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vibrations in the ether. But if the face of the thermo- 
pile is of lampblack, the atomic motions in fampblack at 
600° C. may not be of sufficient rapidity (mainly, so far as 
can be seen, on account of the lower elasticity of the 
material) to excite red vibrations except as a kind of 
“equilibrium tide,’’ in which case the lampblack wilf not 
emit red radiation. 

i cannot ask for further space in which to answer Lord 
Rayleigh’s point as to the enclosure with a hole in it, but 
1 have discussed a similar question in a paper which I 
hope will soon be published, in connection with Bartoli’s 
proof of Stefan’s law. I hope that this paper, and a 
second one which is at present in the hands of the printer, 
will explain my position more clearly than { have been 
able to in the short limits of a letter. 


May 20. J. H. Jeans. 


Fictitious Problems in Mathematics. 


] nave to thank your reviewer for so readily supplying 
(Nature, May 18, p. 56) the example to prove his conten- 
tion—and which appears (to me) to disprove it. 

The man who set that example did so in order to test 
(inter alia) whether the pupil knew that, for any friction 
to arise, both the surfaces must be rough; your reviewer 
originally wrote :—‘‘ What the average college don forgets 
is that roughness or smoothness are matters which con- 
cern two surfaces not one body.”’ The italics are your 
reviewer's; and this is the statement which | called (and 
still call) in question. 

It is no part of my book to uphold the verbiage in 
which the example is couched; by chance, in my former 
letter, 1 explained in anticipation the terms used in it. 1 
do not see, however, why your reviewer applies the 
favourite word inaccurate to these terms. Perfect smooth- 
ness may not occur in nature; still, in considering the 
pendulum, IT probably begin by assuming no friction on 
the axis of suspension, and, if ! try afterwards to apply 
a correction for this friction, 1 probably make an assump- 
tion which is inaccurate. Friction = pressure x a constant 
is inaccurate, statically and dynamically. 

C. B. CrLarke. 


As I take it, the mathematician'’s ‘ perfectly rough 
body ** means a body which never by any chance slips on 
any other body with which it is placed in contact, similarly 
the ‘* perfectly smooth body’? is supposed never to offer 
any tangential resistance to any other body which it 
touches. The inconsistency of this nomenclature is evident 
when we imagine the two bodies placed in contact with 
each other, as in the case of the perfectly rough plank 
resting on the smooth horizontal plane. ‘The subsequent 
course of events cannot at the same time be compatible 
with the assumed perfect roughness of the one body and 
the assumed perfect smoothness of the other. The co- 
efficient of friction between two bodies depends essentially 
on the nature of the parts of the surfaces of both bodies 
which are in contact as well as on their lubrication, and 
neither body can be said to have a coefficient of friction 
apart from the other. It is equally incorrect to speak of 
perfect smoothness or perfect roughness as attributes of a 
single body. Moreover, this misleading fanguage is quite 
unnecessary; it is very easy to frame questions in a way 
that is free from objection. lor instance, ‘‘ A man walks 
without slipping along a plank which can slip without 
friction on a horizontal table.” Or again, ‘ A sphere is 
placed in perfectly rough contact with the slanting face 
of a wedge whose base rests in perfectly smooth contact 
with a horizontal plane.’”? G. H. Bryan. 


A New Slide Rule. 


Ix the article which appeared on p. 45 of Naivre, 
May 11, describing the Jackson-Davis double slide rule, 
you notice one little fault in the rule sent for examination. 

We desire to exonerate the designer of the instrument, 
Mr. C. S. Jackson, from responsibility for the very obvious 
fault to which you allude, viz. that the scale on the feather 
edge is divided into inches and sixteenths, and that the 
continuation scale which is read below the ordinary slide 
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is in millimetres. The rules can be supplied with the 
plain scales either in inches or millimetres, and in the 
specimen submitted to you the mix up is the result of 
accident, and not perversity. : 

Joux. Davis anpD Son. 
May 20. 


All Saints’ Works, Derby, 


THE LOWER VERTEBRATES. 

¥ VERYTHING comes to him who waits”! 

IE Certainly the patience of many has been sorcly 
tried by the long advent which has preceded the 
appearance of this last volume -of the Cambridge 
Natural History. Students of the lower vertebrates 
will be naturally predispgsed,jo accord it a favourable 
reception, inasinuch as its predecessors have presented 
such a high standard of excellence. If in some 
respects a closer acquaintance reveals some cause for 
complaint it will be admitted that, surveyed as a 
whole, both authors and editors alike are to be con- 
gratulated on having produced a work of sterling 
merit. 1 

The groups dealt with:in this volume are not only 
of the highest scientifi¢ mterest and importance, but 
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they present more .than ordinary difficulties to be . 


investigated, and these difficulties are materially 
increased when stern -necessity compels the several 
contributors to condense their work within the smallest 
possible limits. Happily this task has fallen on the 
right shoulders, and all must admire the way in which 
it has been performed. : 

The first chapter of this bool has been written by 
Dr. S. F. Harmer, and deals with the Hemichordata, 
a group which includes creatures of the existence of 
which the layman has never heard! Yet their import- 
ance in the scheme of evolution is of the highest, in- 
asmuch as they bridge the gap for us between verte- 
brates and invertebrates. 

The true nature of these worm-like and tubicolous 
animals has been determined only after the most 


laborious and painstaking research, in which Dr. | 


Harmer, the author of this chapter has borne a very 
conspicuous share. Though the vertebrate affinities 
of the worn-like Balanoglossus were first hinted at 
by Kowalewsky in 1866, it was not until 1886 that 
this relationship was really demonstrated: a triumph 
achieved by Bateson. Forming at first a branch by 
itself of the vertebrate phylum, Balanoglossus has 
since lost something of its unique character by the 
discovery that certain other tubicolous forms— 
Rhabdopleura and Cephalodiscus—would have to be 
promoted to share this position, though to the ordinary 
observer nothing could be less like a vertebrate in 
appearance! This advance in our knowledge was 


made by the author of this chapter; and he has now | 


still further extended the boundaries of this group so 
as to include Phoronis, an animal hitherto referred 
both to the Gephyrea and to the Polyzoa, 

Although our knowledge of the Tunicates—those 
“common objects of the sea-shore,’’ known as the 
“sea-squirts ’’—has been accumulating for some- 
thing more than two thousand years, it was not until 
the middle of the eighteenth century that any real 
progress in the study of these creatures was made. 
And yet a century passed before the appearance of 
Kowalewsky’s epoch-making work, which showed con- 
clusively the astonishing fact that these shapeless 
jelly-bags were really kith and kin of the vertcbratcs— 
but degenerates ! 

No other group of animals is so all-embracing in 
the nature of the phenomena it displays. As the 
author remarks, ‘‘ They demonstrate both stable and 

1 Hemichordata, Ascidians and Amphioxus, Fishes.” By Drs. 
Harmer, Herdman, Bridge and G. S. Boulenger. The Cambridge Natural 


History. vol, vii. Pp. xvii+760. (London: Macmillan and Co., Ltd., 
1904.) Price 17s net. 
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variable species, monophyletic and _ polyphyletic 
vroups. They exhibit the plienomena of gemmation 
and of embryonic fission, of polymorphism, hiberna- 
tion, alternation of generations, and change of func- 
tion. They have long been Ixnown as a stock example 
of degeneration; but in fact they lend themselves 
admirably to the exposition of more than one ‘ chapter 
of Darwinism.’ ” : 

Prof. Herdman has made this group peculiarly his 
own, and the editors are to be congratulated in 
having secured him to write this chapter. Nowhere 
else will the student find so complete and altogether 
admirable a summary of this most difficult and 
puzzling group of animals. : : 

In dealing with amphioxus Prof. Herdman has 
been hampered by lack of space. This seems evident, 
not from. the absence of any essential facts in his 
account, but from the condensed fashion in which the 
facts are presented. To the majority of those who 
will use this bool this is perhaps-of no great moment, 
but others, we imagine, will fail to appreciate the full 
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Fic. 1.—Embryos of Rkodens amarus in the gill-cavities of Unio. 
e, Embryos; g, inter-lamellar cavities. From the “ Cambridge 
Natural History.” 


importance of some phases in the life history of this 
‘¢weed in the vertebrate garden.”’ 

The remarkable ciliated condition of the embryonic 
and early larval stages is, for example, all too lightly 
passed over. Attention is not called to the importance 


_ of the fact that in the free-swimming, ciliated larva we 


have a connecting link between vertebrates and in- 
vertebrates. His reference to the existence of cilia 
is of the briefest. He remarks simply, that ‘‘ the 
embryonic stages being passed through during the 
night... the larva hatched in the early morning,” 
and then, on the next page, continues, ‘‘ The epiblast 
cells become ciliated all over the surface, so that the 
embryo rotates within the thin covering which still 
surrounds it.’? Passing on to describe the meta- 
morphosis of the embryo he goes on to say that ‘‘ When 


_it has (developed) about five pairs of mesoblastic 


somites, it breaks out of its covering, and becomes a 
free swimming larva.”” Probably no living biologist 
knows more of amphioxus than Prof. Herdman. 
Thus, then, this lack of emphasis of a really important 
feature must be attributed to the fact that he had to 


104 V 
Po a - t 
compress his account unduly. © As acmatter of fact the 
whole histary has been crowded into something less 
than eight and twenty pages, including illustrations! 
This condensation is evident throughout each of the 
chapters so far noticed, and probably accounts for the 
absence of anything in the shape of an historical 
review of the evolution of our knowledge of these 
obscure groups. Surely this is to be regretted, inas- 
much as this is a volume which will serve as the main 
source, of information for many generations of 
students; and it would be well to place before them 
some idea of the laborious and patient work which 
has been spent by others in building up the knowledge 
which is theirs to-day. Such a review would serve a 
double purpose. It would keep alive the memory of 
those whose names are all too soon forgotten, aud it 
would serve as an incentive to further work. 
Probably this survey would not have been wanting, 
but for the fact that some two hundred and eighty of 
the seven hundred and twenty-seven pages which mak 
up the book are devoted to the introduction on fishes ! 
This is not as it should be; on this account serious 


Fic. 2.—Fierasfer acus penetrating into Holothurians; two-fifths natural 


size. From the ‘‘ Cambridge Natural History. 
injury has been done both to the chapters which pre- 
cede it and those which follow. Much of this intro- 
duction could have been dispensed with, inasmuch 
as matters of a purely physiological import are 
now included, and these are outside the scope 
of this volume. Lengthy as it is, it is yet 
incomplete. Morphological questions that should 
have found a place here are cither ignored or dis- 
missed in a few lines. If these had taken the room 


of the matter to which we object some justification , 


might have been pleaded for the condensation of the 
exceedingly valuable chapters which we have just 
noticed. Yet, in spite of these drawbacks, this intro- 
duction will prove most valuable to those who use 
this volume as a text-book, and there is no doubt 
but that it will be widely read and highly valued in 
the various science schools throughout the kingdom. 

It is a pity that more figures of larval fishes were 
not given in this introduction, designed to illustrate 
the remarkable transformations which some species 
especially undergo from the time of hatching to 
maturity. 
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t—- Jr regard to the Cyclostomata it is curious that no 
mention is made of the extraordinary slime-secreting 
powers of the Myxinoids. True, he refers to ‘‘ a row 
of mucous secreting sacs along each side of the body,” 
but this scarcely does justice to the case; inasmuch 
as an instance is on record of a single individual 
which, placed in three or four cubic feet of water, 
converted the whole into a jelly-like mass, which could 
be lifted out with a stick! The specific name of 
Myxine glutinosa has reference to the old belief that 
the fish possessed the power of turning water into 
lue. 

Prof. Bridge solves the difficulty as to the syste- 
matic position of Palzospondylus by placing them in 
a sort of limbo designated an ‘‘ appendix to the 
fishes.”? i 

In this same appendix it is somewhat surprising to 
find not only the Ostracoderms, but the Arthrodira! 
As touching the former Prof, Bridge may claim that 
he errs, if erring he is, in good company, since so 
eminent an authority as Dr. Smith Woodward refuses 
to admit these ‘‘ bones of contention ’’ into the class 
Pisces. But we object to the hesitancy displayed by 
Prof. Bridge; he will neither call them fishes nor 
allow them to rank as a separate class (Agnatha), as 
Dr. Woodward has done. But surely there can be 
no question as to the class, at least, to which the 
Arthrodira belong? According to the most recent 
views they are to be regarded as Dipnoans. 

In spite of these drawbacks Prof. Bridge’s contribu- 
tion to this volume is a valuable one. He has brought 
together a vast amount of information, much of which 
is the result of his own researches. Where he has 
had to draw upon the work of others he has for the 
most part selected of the best. Our chief complaint 
is that he is so meticulously exact. 

The Teleostei, from a systematic point of view, are 
described by Mr. E. A. Boulenger, and he has brought 
to bear upon this most difficult task an unrivalled 
knowledge, tempered with rare skill and judgment. 
The classification which has been generally in use 
in this country for the last thirty years is now replaced 
by one which aims at being phvlogenctic—the true 
|basis of all systematic work. Although we believe 
Mr. Boulenger has improved on this arrangement in 
some minor details since passing the final proofs of 
his work some three years ago, it may be accepted 
as practically representing his views on this subject. 

As he remarks, ‘* Out of some 12,000 well- 
established species of fishes known to exist at the 
present day, about 11,500 belong to this order 
(Teleostei). The classification of such an array of 
forms is, of course, a matter of great difficulty, and 
gives scope for much difference of opinion among 
those who have attempted to grapple with the sub- 
ject.’’ The basis of this classification differs from that 
, usually employed in other groups of vertebrates, in- 

asmuch as it rests on osteological characters, in so far 

as families and higher groups are concerned. 
| The reader of this notice may imagine, from our 
ominous reference to dry hones, that Mr. Boulenger’s 
contribution is of the nature of a dull and tiresome 
catalogue. We hasten to remark, therefore, that this 
| element is effectually masked by the introduction of 
all the more important facts concerning the life- 
histories of the various species which have come 
within the author’s province. These facts form most 
fascinating reading, and will appeal to a large number 
of people other than professed students of zoology. 
Do fishes sleep? is a question often asked. Although 
answered in the affirmative some eight and thirty 
years ago by Mobius, the fact has remained ever since 
practically buried in the German publication in which 
it appeared. Mr. Boulenger is apparently the first to 
give it circulation in a text-book. A species of Wrasse 
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confined in an aquarium, he points out, was observed 
by Mobius to seek a sleeping place at night, and to 
lay itself down to rest on one side. The psychologist 
and the student of evolution will find in these chapters 
of Mr. Boulenger a perfect mine of information. No 
more instructive lessons in adaptation can be gathered 
than from the descriptions and figures illustrating this 
part and certain sections of Prof. Bridge’s work— 


as Witness the text cuts given herewith. 
1 3 


ABORIGINAL INDIA.’ 


R. BRADLEY-BIRT’S book dealing with the 
Santal Parganas merits the success achieved by 
his former volume on Chota Nagpore. This time, he 


lays his scene in the mountainous, forest-clad outlier | 
of the Vindhyan range, which stands like an island | 


in the midst of the great Gangetic plain. Dominating 
the great waterway which leads from the borders of 
the Punjab to the Bay of Bengal, it has for centuries 
been the stronghold of the aboriginal tribe who 
sought refuge in it from the 
Aryan flood descending from the 
north-west on the fertile plains 
of Bengal. From his almost in- 
accessible stronghold, the Paharia 
looked down upon the coming 
and going of the Hindu, the 
Pathan, and the Moghul. Em- 
pires rose and fell before his very 
eyes whilst he, hating the 
foreigner of every race and creed, 
remained wrapped in his primi- 
tive barbarism, a hunter living 
on the produce of the surround- 
ing forest, not to be starved into 
submission, because he had no 
need of the produce of the plains. 
His only dealings with succes- 
sive invaders were when he 
swooped on the villages below, 
killing and robbing their inhabi- 
tants, or cutting off travellers 
and the camp followers of pass- 
ing armies. Neither Hindu nor 
Mahomedan could subdue him 
by main force without extrava- 
gant loss. 

Attempts to bribe the moun- 
taineer with land around the mountain failed, for he 
did not care to cultivate, and the keeping of a bargain 
with the hated foreigner formed no part of his moral 
code. 

At last appeared the British, whose fair complexion 
impressed the Paharia with an idea that they were of 
higher origin than the earlier conquerors. In 
Augustus Cleveland came a man who found a way 
to tame the savage, to enlist his sympathy, and to 
offer an outlet for his martial instincts. Some of the 
Paharias were enlisted as an irregular force, whilst 
an endeavour was made to isolate the rest in a ring 
of neutral territory, from which the Hindu and the 
Mahomedan of the plains were to be excluded. Much 
of Cleveland’s good work was undone by a successor 
of sterner and less considerate temperament. The 
solution of the difficulty was finally found, about 1830, 
when a wandering branch of the Santals, another 
aboriginal tribe, appeared upon the scene and eagerly 
accepted the land below the hills which the Paharia, 
refusing for himself, made untenable for the plains- 
man. The Santal, an enthusiastic though uncivilised 
cultivator, recognised as a kinsman by the Paharia, 


1 ‘The Story of an Indian Upland.” By F. B. Bradley-Birt. Pp. xvi+ 
354. (London: Smith, Elder and Co., 1905.) Price r2s. 6:7. net. 
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formed an efficient buffer between the hillman and 
the inhabitants of the surrounding plain. The Santal, 
in turn, gave trouble in 1856, when he broke into 
rebellion directed against the peaceful penetration of 
the moneylender and the landgrabber. 

It is with these two aboriginal tribes that Mr. 
Bradley-Birt chiefly deals. As men, they are perhaps 
more interesting to the ethnologist and the philologist 
than to the ordinary student of human nature, but the 
author has succeeded in enlisting such interest as we 
can spare to one tribe still in the purely agricultural 
stage, and to another which has scarcely as yet 
progressed beyond that of the hunter. 

His picture of village life on, and at the foot of, the 
Rajmahal hills glows with local colour and swims in 
the atmosphere of the jungle and the plain. It was 
scarcely neeessary for him to assure his reader that 
most of the book was written in camp, in the midst 
of the Paharias and the Santals. As one reads, one 
seems to inhale the fresh, crisp air of an Indian cold 
weather morning, or to pant in the heavy atmosphere 
of the forest as the line of Paharia hunters presses, 
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Fic. 1.~A Primitive Mode of Irrigation. From Bradley-Birt’s “ Story ot an Indian Upland.” 


shouting and slaying, through the dense under- 
growth, ; : 

Much that Mr. Bradley-Birt describes, or depicts in 
his photographs, is not peculiar to the Santal Par- 
ganas. ‘The primitive mode of irrigation, with basket 
swung by two men, which forms the subject of the 
illustration here reproduced, is still practised by 
millions who have never heard of the Santals, or been 
within a thousand miles of their home. All over 
India the cultivator watches his crops at night from 
a rough platform raised on a ricketty scaffolding of 
bamboos. Sometimes it happens, in regions not 
unlike the Rajmahal hills, that the vigil ends in a 
tragedy, when the sleepy watcher is torn from his post 
by the man-eating leopard. But the inclusion of 
these incidents in no way detracts from the charm of 
the picture of simple village life, a life of agricultural 
labour tempered by feasting and dancing in seasons 
when there is no labour to be performed. 

The Paharias’ rude religion has drawn nothing 
from Hinduism or Islam. The Santa] equally pro- 
fesses his separation from those creeds, but his love 
of pleasure has induced him to adopt some of the 
Hindu festivals, for instance the Jatra, which he 
celebrates in February. 
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The history of British administration in this wild 
tract, up to the time of the Santal rebellion of 1856, 
can scarcely be held up as a great example. As fo- 
the patriarchal system which still prevails, Mr. Risley, 
in an introduction which, from the pen of so great an 


ethnological authority, is somewhat disappointing, 
throws some doubts on its superiority to other 
methods of dealing with aboriginal tribes. Perhaps, 


in later years, Mr. Bradley-Birt’s enthusiastic admira- 
tion of it may cool. As matters stand, his enthusiasm, 
and his evident sympathy with the simple peoples he 
describes, serve to enhance the charm of his work. 

‘To the Anglo-Indian this volume will recall. much 
that is pleasant; to the fourist, and even to the stay- 
at-home Englishman, it will afford a bright glimpse 


af native country life which is not to be found on the: 


beaten track. 


NOTES. 


AT the meeting of the Royal Society on May 18 the 
following were elected foreign members :—Prof. L. Her- 
mann, Koenigsberg; Prof. H. A. Lorentz, Leyden; Prof. 
H. Moissan, Paris; and Prof. Hugo de Vries, Amsterdam. 

Tue annual visitation of the Royal Observatory, 
Greenwich, will take place on Saturday next, June Bs 


THE international conference having for its object the 
establishment of an international institute of agriculture 
Was opened in Rome on Sunday, May 28, in the presence 
of the King of Italy. On Monday the conference held a 
sitting at the Accademia dei Lincei, and the Foreign 
Minister, Signor Tittoni, opened the proceedings with an 
address, 


Tue English Arboricultural Society has been granted 
permission by the King to change its name to the ‘ Royal 
English Arboricultural Society.” 


Pror. J. N. Lancrey, F.R.S., will give one of the 
general lectures at the meeting of the Association of 
German Naturalists and Physicians, which will open at 
Meran on September 24. His subject will be ‘ Recent 
Researches on the Nervous System.’’ 


A Revier telegram from Portici states that Vesuvius 
has for some days been in active eruption. At 7 p.m. on 
May 27 the western side of the small terminal cone 
collapsed, and a large quantity of lava burst forth, which 
in an hour’s time reached the base of the great cone, at 
Atrio Cavallo, one kilometer distant. 


We learn from the Board of Trade Journal that the 
Gaceta de Madrid for May 11 contained the text of a 
Royal Order providing for the duty-free admission into 
Spain of instruments and accessoties carried by foreign 


men of science deputed to observe the eclipse of the sun 
on August 30. 


AccORDING to a Reuter telegram, dated New York, 
May 27, the Cunard liner Campania reports that she was 
i continuous communication with land, by wireless tele- 
graphy, throughout her entire voyage from Liverpool. In 
mid-ocean she had simultaneous communication with 
America and Europe, a feat which had not previously been 
accomplished. 

-\ CORRESPONDENT of the Times states that in the early 
part of May enormous shoals of dead fish were thrown up 
for a considerable distance along the sea coast by Karachi 
The whole beach was strewn with dead fish, lying in some 
places five or six inches deep. The Port Trust authorities 
had to make arrangements for the removal and burial of 
these millions of fish. Captain Belton, of the steamship 
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City of Dundee, on arriving at Karachi reported some very 
curious electrical phenomena about a hundred miles out to 
jsea, repeated flashes of light being observed to pass over 
the surface of the ocean in a curious way. 

Aw international congress for the study of radiology and 
ionisation will be held at Liége on September 12-14 in- 
clusive. The congress will be divided into a physical 
section and a biological section. The former will be con- 
cerned with the physics of electrons, radio-activity and 
dependent transformations, meteorological and  astro- 
nomical phenomena and their relation to ionisation and 
radio-activity. In the biological section the subjects to be 
considered will include the physiological properties of 
various radiations and of radio-activity, and their medical, 
value and application. The method of procedure in this. 
section will be determined upon by a special committee 
presided over by Profs. Bouchard and, d’Arsonval. The 
other. members of this committee are Drs. Béclére, 
Bergonié, Broca, Charpentier, Charrin, Danysz, and Oudin.- 
There will also be a general committee, presided over by 
M. Henri Becquerel, to examine, classify, and decide upon 
such reports, papers, and notes as may be offered. The 
acting president of the congress is to be Prof. 11. Kuborn, 
president of the Royal Medical Society of Belgium, and 
the general secretary, to whom all communications or con- 
tributions should be sent as soon as possible, is Dr. J. 
Daniel, rue de Ia Prévoté, 1, Brussels. 

MENTION has already been made of the recent visit of 
British physicians and surgeons to Paris, and the cordial 
and enthusiastic welcome extended to them by French men 
of science, as well as by the State and municipal authori- 
ties. Further particulars of the visit are given in the 
British Medical Journal of May 20. Among the numerous 
receptions arranged by the scientific and medical societies 
and by civil bodies of every kind to do honour and give 
pleasure to the British visitors, no meeting was more 
appreciated than that which gave the British men of 
science the opportunity of paying homage to the memory 
of Pasteur. On May 11 the visitors attended at the Pasteur 
Institute to witness the ceremony of placing a wreath upon 
the tomb of Pasteur in the crypt of the institute by Dr. 
J. \Singston Fowler, dean of the medical faculty of the 
University of London. Dr. Roux, the director of the Insti- 
tute, conducted the visitors and a distinguished party of 
French medical men to the gates of the crypt, where Dr. 
Fowler delivered in French the speech referred to in NATURE 
of May 18 (p. 63), in which he craved permission to place 
a wreath on the tomb of the master, who accontplished so 
much for science and for humanity, and to whose labours 
the institute is a fitting memorial, Dr. A. Waller, dean 
of the faculty cf science of the University of London, 
followed with an eloquent eulogy, also delivered in French. 
Ite laid great stress upon the value to humanity of 
Pasteur’s work in the direction of the infinitely little, and 
spoke of Pasteur as le médicin de la médecine. Dr. 
Waller maintained that in a thousand years’ time historians 
will not speak much of the nineteenth century as remark- 
able for the invention of the locomotive and other 
mechanisms, but rather as the epoch in which Pasteur 
inaugurated so brilliantly the study of the infinitely small. 
The earnest speeches, and the impressive scene as the 
visitors passed before Pasteur's tomb in respectful homage 
to their master, made the occasion a memorable one. The 
evidence thus given of the reverence in which Pasteur’s 
memory is held should help to cement the friendly relations 
existing between France and Britain, and to foster that 
spirit of mutual confidence—that comity of nations—which 
already exists in the world of science. 
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Tue May number of Museum News (Brooklyn Institute) | 
contains an interesting notice of specimens in the collec- 
tion illustrating the now obsolete manufacture of tapa 
cloth in Hawaii and other Polynesian islands. 


A PRELIMINARY report, by Dr. I]. W. Conn, on the fresh- 
water protozoans of Connecticut, issued as Bulletin No. 2 
of the Connecticut Geological and Natural History Survey, 
is illustrated by no less than thirty-four beautifully executed 
plates. Hitherto the American fresh-water representatives 
of these lowly organisms have been but little studied, and 
the present research is merely a prelude to a fuller account 
of their distribution and their relation to the purity of 
drinking water. Descriptions of species are altogether 
omitted in this report, and even the generic position of 
some of the forms mentioned is left more or less undecided. 


In connection with the preceding paragraph may be 
appropriately noticed Mr. D, J. Scourfield’s address (de- 
livered in December last) on fresh-water biological stations, 
which js published in the April issue of the Journal of the 
Quekett Microscopical Club, since this also deals with the 
effects of organisms on the purity of water used for 
domestic purposes. The gradual awakening of interest in 
the subject of the detailed study of fresh waters and their 
organisms is sketched, and the history of the establishment 
of stations for the purpose briefly described, special refer- 
ence being made to the one founded by Mr. E. Gurney 
on Sutton Broad, Norfolk, in 1902. The lecturer concludes 
with remarks about what fresh-water biological stations 
should be, whenever the requisite financial means are 
obtainable. 


AMONG other monographs on American invertebrates 
recently received is a revision of the beetles of the family 
Staphylinide included in the section Pzderini. In this 
article, forming No. 2 of vol. xv. of the Transactions of the 
St. Louis Academy, the author, Mr. T. L. Casey, points out 
that the taxonomic problem presented by these beetles is 
one of great interest in reference to the comparative 
morphology of the tribe. Genera from all parts of the 
world are included in the revision, but with the exception 
of the types of new generic forms, the only species cata- 
logued are those inhabiting America to the northward of 
Mexico. 


In an article on the affinities of Equisetum in the May 
number of the American Naturalist Prof. D. H. Campbell 
comes to the conclusion that these archaic plants are re- 
lated to ferns rather than to lycopods, and that both ferns 
and equisetums are probably divergent branches from a 
common ancestral stock. In the same issue Mr. D. D. 
Jackson discusses the movements of diatoms, many of 
which appear to be due to the evolution of oxygen gas 
produced by the activity of the chlorophyll in these 
organisms. Attention may likewise be directed to Mr. 
A. H. Clark’s paper on the habits of the important West 
Indian food-fish known locally as ‘‘ whitebait’? or “ tri- 
tri?’ (Sicydium plumieri). 


Ix the report of the delegates of the University Museum 
for 1904, published on May 16 as a supplement to the 
Oxford University Gazette, special attention is directed by 
the Hope professor of zoology (Prof. Poulton) to the in- 
crease in the insect collection and the work that has been 
accomplished, or is in progress, in connection with the 
insect collection, which is rapidly becoming one of the 
finest in the world. The most recent addition is the collec- 
tion of 7ooo British Microlepidoptera presented by Mrs. 
Bazett, of Reading, another splendid acquisition being the 
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collection of Hymenoptera and Lepidoptera bequeathed by 
Mr. G. A. J. Rothney. The report also alludes to the 
recent decisive confirmation of the existence of three dis- 
tinct mimetic types of female in a South African Papilio, 
and to the remarkable features presented by certain 
southern butterfly faunas, which are almost wholly of a 
northern type. The editing of the Burchell manuscript, and 
the identification of the specimens in the collection of the 
great traveller referred to therein, are also mentioned. 


AmonG the more important articles in the issues of the 
Proceedings of the Philadelphia Academy for the current 
year, the following may be specially mentioned. To tbe 
January issue Mr. C. W. Johnson contributes an annotated 
list of the type-specimens of Cretaceous invertebrates in the 
collection of the academy, while Mr. H. W. Fowler gives the 
second instalment of a paper on new or little-known scom- 
broid fishes. Later on Mr. H. Crawley discusses the move- 
ments of gregarines; aud in the February issue Mr. H. A. 
Pilsbry describes a number of new Japanese marine molluscs. 
Both entomologists and morphologists will find much to 
interest them in an article by Dr. E. F. Phillips on the 
structure and development of the compound eye of the 
bee, while Mr. Crawley’s preliminary notice of a new 
sporozoon (Coelosporidium blattellae) found in the croton- 
bug (Blattella geymanica), and Mr. T. H. Montgomery’s 
contribution to our knowledge of the spermatogenesis of 
certain spiders and remarks on chromosome reduction, will 
appeal to specialists in such matters. 


A RECENT issue of the Jenaische Zeitschrift contains the 
report of an address. delivered in June last before the 
Medical and Scientific Society of Jena by Prof. E. Haeckel 
on the progress of biology in that city during the nine- 
teenth century. Confining himself chiefly to morphology, 
and dwelling specially on the various theories which have 
been advanced in regard to that of the vertebrate skull, 
the professor pointed out that in Jena the “science cen- 
tury ’? may be divided into three periods. The first of these, 
during which Schleiden advanced the cell-theory, extended 
to 1838; then followed an interval of twenty years, after 
which, in 1859, came Darwin’s epoch-making theory of 
the evolution of species. After referring to the work of 
Blatt on embryology , and development, the lecturer 
emphasised the morphological importance of the ** vertebral 
theory of the skull ’’ enunciated by Goethe and Oken in 
the first third of the century, and of Hluschke’s labours in 
connection with the development of the skull and the 
sense organs in the second third. A whole paragraph is 
devoted to Goethe’s discovery of the premaxilla in man. 
Oscar Schmidt, Johannes Miiller, Carl Gegenbaur, and the 
other great names associated for longer or shorter periods 
with Jena and its teaching, receive in turn their share of 
praise in this admirable historical address. 


MM. Catmetre anp Breton have repeated the experi- 
ments of Loos and others on the transference of infection 
in ankylostomiasis through the skin. They find that the 
larve of both the human and the canine Ankylostoma 
pass with the greatest facility through the skin of the 
dog, causing infection of the animal (lead. de Méd., Paris, 
March 24). 


Tuer Bulletin of the College of Agriculture of the Imperial 
University, Tokyo (vol. vi., No. 4), contains several papers 
of interest on the value and use of artificial manures for 
various crops, and others on the flowering of the bamboo, 
on oxidases, on the determination of fusel oil, on a bacillus 
observed in flacherie, Sc. With regard to flacherie (a 
destructive disease affecting silkworms), the conclusion is 
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arrived at that it is not caused by any special bactcrium, 
but by several different species of common occurrence on 
mulberry jeaves. 


Wr have received part ii. of the reports of the com- 
mission appointed for the investigation of Mediterranean 
fever, part i. of which has already been noticed in NATURE 
(May 4, p. 17). Dr. R. W. Johnstone deals with the 
sanitary circumstances and prevalence of the disease in 
the Maltese Islands, but is unable to give any definite 
pronouncement on the mode of human infection. The 
facts do not indicate that dust, personal contact, or ex- 
cretal pollution play Zin’ important part in the spread of 
the disease., Staff-Surgeon Bassett-Smith, R.N., details 
experiments on the saprophytic life of the Micrococcus 
melitensis, and Dr, Eyre on the virulence of this organism 
for the guinca-pig. 


Tue Bulletins of the Bureau of Government Laboratories, 
Manila, several of which have from time to time been 
noticed in these columns, always contain matter of interest. 
No. 20, in five articles, discusses various diseases occur- 
ring in the Philippine Islands, and in No. 21 Dr. Strong 
deals with certain questions relating to the virulence of 
Micro-organisms and their immunising powers. The con- 
clusion arrived at that a virulent cholera spirillum 
possesses a greater number of bacteriolytic and agglutinable 
haptophore groups, or these groups are endowed with a 
greater binding power for uniceptors and amboceptors than 
the avirulent. That is to say, virulent cholera microbes 
have a greater capacity than avirulent microbes for uniting 
with living cells and their products. 


is 


AN article on roses by Mr. Jekyll in the April number 


of the Bulletin of the Department of Agriculture, Jamaica, 
warns growers against attempting to grow hybrid per- 
petuals in the island. First place is assigned to the tea 
and noisctte sections, which produce good results except 
in so far as the sun is too strong for some, and a good 
selection of suitable roses may be made from the list which 
is given. 


A FLORA of the islands of Margarita and Coche, lying 
off the coast of Venezuela, is being prepared by Mir J; Re 


Johnston, but meantime he has published a list of new! 


plants from these islands in the Proceedings of the 
American Academy of rts and Sciences (April), A new 
genus, Anguriopsis, is formed having affinities with the 
cucurbitaceous genus Anguria. Among the new species are 
a Bactris—a palm with handsome foliage—two new orchids, 
and several trees, including a Capparis, a Cexsalpinia, and 
a Casearia. The new species are for the most part addi- 
tions to genera or sections of the genera which are con- 
fined to tropical America. 


One of the most fruitful lines of recent research in 
botany has been concerned with the investigation of fossil 
seeds, of which sevcral species of Lagenostoma are the best 
known, The evidence in favour of referring these seeds 
to certain vegetative portions of Carboniferous plants, 
formerly regarded as fern fronds, formed the subject of 
Dr. Scott’s presidential address to the Royal Microscopical 
Society, which is published in the April number of the 
Journal. The cycadofilicinean position assigned to Lygino- 
dendron Oldhamium, which shows a sphenopteris type 
of foliage, was confirmed by the evidence which con- 
nected the same plant with Lagenostoma Lomaxi. Mr. 
Kidston’s discovery of the fructification of Neuro pteris 
heterophylla fixed the seed to another typical fern-frond, 
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and recent research points to the production of winged seeds 
by a species of Adiantites. . 


In a sketch of the geology of Upper Assam (Records 
Geol. Surv. India, xxxi., part iv.) Mr. J. Malcolm 
Maclaren describes the region as a great plain, 320 feet to 
500 feet above sea-level, bounded on the north-west by the 
eastern Himalayas and on the south-east by the Patkai 
ranges, while the head of the valley is closed in by the 
crystalline and metamorphic rocks of the Miju ranges. 
Upper Tertiary sandstones occur at a considerable height 
(maximum 6900 feet) on the Patkai and Himalaya ranges, 
but have not been observed anywhere on the heights of 
Mijn. Attention is directed to the general uptilting~ and 
reversed faulting of the Tertiary rocks on either side of 
the great plain, and to the deflection in the trend of the 
Patkai range where it abuts against that of Miju. These 
features are attributed to earth stresses during the form- 
ation of the mountains. The author concludes that the 
Patkais and Himalayas, in their later growth at least, are 
of contemporaneous development, and that both are 
orographically and geologically distinct from the great 
meridional mountain system of Upper Burma, Tibet, and 
western China. In another article Mr. Maclaren deals 
with the anriferous occurrences of Assam. Gold was there 
worked in ancient times, and it is distributed in extremely 
small percentages throughout the alluvial gravels of the 
Brahmaputra; but the author is of opinion that only two 
or three localities are worthy of further prospecting, and 
that these are likely to yield comparatively small results. 
He believes that in Assam, as in most other parts of India, 
the climatic conditions that make for concentration of gold 
have always been absent. There never has bcen that even 
flow of waters confined within well-marked banks, that 
after a lengthened period results in a separation and local 
concentration according to specific gravity of the river- 
borne minerals in ‘‘leads’’ and “‘runs.’’ On the other 
hand, there have been annual floods, varying so quickly in 
height, velocity, and direction that the slight local con- 
centration of one year has been effaced by succeeding 
floods. 


We have received vol. ii. of the year-book of the Austro- 
Mungarian Meteorological Observatory of Agram for the 
year 1902, a large folio publication containing fifty pages 
of tables giving detailed and summarised observations and 
results at a number of stations in Croatia and Slavonia. 
Yhe size of the work is somewhat unwieldy, but the tables 
are very legible, and have been carefully prepared on the 
plan of the international scheme for meteorological publi- 
cations. Hourly readings, and hourly and daily means, are 
given for Agram. 


THE recently published annual Journal of the Scottish 
Meteorological Society (third series, Nos. 20 and 21) con- 
tains an interesting discussion of the rainfall of the Ben 
Nevis observatories, by Mr. Andrew Watt. The measure- 
ment of precipitation on the summit was attended with 
great difficulties; the high wind velocities, at an altitude 
of 4400 feet, made the registration of snow (which mostly 
falls between October and May) and even of rain some- 
what uncertain. The tables show the falls at the upper 
and lower stations for the nineteen-year period 1885-1903. 
The average annual rainfall at the summit was 160.8 
inches, and that at the foot 78-6 inches; in individual years 
the amounts varied from 49 per cent. above to 33 per cent. 
helow the mean values on the summit, and from 45 per 
cent. above to 23 per cent. below at the lower station. 
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With regard to daily range, the author states that, speak- | 


ing very generally, rain falls more frequently, but fess 
heavily, by night than by day, at the foot of the moun- 
tain i whilst on the summit the variations are less pro- 
nounced, but, on the whole, are in sympathy with those 
at Fort William. On the top of the mountain falls of 
4 to 6 inches in a day were occasionaffy recorded. 


‘A’ Goon oil-immersion fens at a moderate price has long 
been wanted by histofogists and bacteriologists. This 
neéd has been met by Mr. Gowlland,. of Selsea, who has 
produced an objective of 1/12-inch focal fength and 1-30 
numerical aperture at a price of 21. 15s. It is an admir- 
able piece of apparatus, and is well corrected for spherical 
and chromatic aberration. We have tested it on a number 
of objects, and can recommend it as’ thoroughly efficient. 
It is claimed by the maker that it has good photographic 
quafities. 


IN a paper published in the Gazzetta for April 3, Dr. 
Italo Bellucci proves that the so-called hydrated platinum 
oxide, PtO,,4H,O, is in reality a platinic acid of the struc- 
ture H,Pt(OH),, corresponding with chloroplatinic acid 
H,PtCl,, and forming a series of well defined safts of the 
type M,Pt(Oll),. In a second paper, written in conjunc- 
tion with N. Parravano, the metallic stannates and 
plumbates are shown to be derived from similar acids, 
H,S5n(OH), and H,Pb(OH),, whilst the three salts 
ik,Pt(OH),, K,5n(OH),, and K,Pb(OH), are strictly iso- 
morphous. ‘The views brought forward are of considerable 
importance from the standpoint of the systematisation of 
inorganic chemistry, and as showing that so-called water 
of crystallisation may in many instances play an important 
part in molecular structure. 


SincE Lord Rayleigh published in 1897 his interesting 
results on the oxidation of atmospheric nitrogen by an 
electric arc, many attempts have been made to devise a 
practicaf method of synthesising nitric acid from the gases 
of the atmosphere. Owing, however, to the fact that 
nitric oxide is formed by an endothermic change and to the 
early production of a condition of equilibrium when little 
oxidation has occurred, the processes hitherto pubfished 
have been far [from economical. In the Gazzetta for 
April 3 E. Rossi describes how the efficiency of such 
methods may be greatly increased by working with air 
under a very great pressure. The heating is effected by 
means of an incandescent resistance similar to the filament 
of a Nernst famp, and the nitric oxide is absorbed by 
concentrated sulphuric acid within the interaction chamber, 
as fast as it is produced, so as to obviate an equilibrium. 


In the Verhandlungen of the German Physical Society 
(vol. vii. p. 78) L. Graetz replies to the objections raised 
by Profs. Precht and Otsuki (compare Nature, vol. Ixxi. 
p. 468) against his view that hydrogen peroxide gives rise 
to a special radiation capable of affecting a photographic 
plate. He considers that a substance so comparatively 
non-volatile as hydrogen peroxide, which has a vapour 
tension less than that of water, and can be concentrated 
by allowing a current of air to pass through it, cannot 
be conceived as directly permeating sheets of celluloid and 
gefatin. Again, the extreme readiness with which 
hydrogen peroxide is decomposed catalytically by metals 
makes it improbabfe that it woufd pass as such through 
minute holes in thin metallic plates. In a second com- 
munication, published in the same periodical (vol. vii. 
p- 163), Profs. Precht and Otsuki maintain their original 
contention by emphasising the minuteness of the quantity 
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of hydrogen peroxide necessary to affect a photographic 
plate. The action of the peroxide on sensitive plates has 
since been discussed in detail by Prof. Otsuki in a paper 
read before the Society of Chemical Industry on May 1. 


A. HERBERT SPENCER fectureship has been founded at 
Oxford by a Hindoo gentleman who is a Master of Arts 
of Bafliof College. The first lecture was delivered on 
March g by Mr. Frederic Harrison, and has been published 
by the Clarendon Press. It is appreciative, but not— 
lecturer or printer has surely blundered in regard to the 
prefix— an apodictic eulogy.’’ Mr. Harrison's chief 
criticisms of the synthetic philosophy are :—(1) that, flay- 
ing all the emphasis on evolution, it disregards the laws 
of stability and permanence, such as are manifested chiefly 
in the inorganic sciences—which it accordingly passes over ; 
(2) that its attempt to reduce all manner of sciences under 
the same laws only succeeds because it neglects the peculi- 
arities which make any one science or set of sciences in- 
commensurable with others, as, e.g., the human sciences 
are with the non-human. But the lecturer readily admits 
that Spencer did not allow himself to be confined by the 
materialistic dogmas with which he set forth, and that 
while ‘‘ Philosophy never opened with aspect more physical, 
it never insisted more imperatively on the law of Justice 
from man to man, on the supreme duty of Altruism.” 


Tue thirty-fifth of the privately printed opuscula issued 
to the members of the Sette of Odd Volumes is entitled 
‘“The Early History of the Royal Society." The author 
of this brochure is Mr. Henry B. Wheatley, sometime 
clerk to the Royal Society, who has succeeded in writing 
a very interesting account of the early years of our national 
association of men of science. Mr. Wheatley shows that 
Charles 11.—‘‘ Founder, Patron, and one of the Royal 
Society of London for improving Natural Knowledge ”"— 
took a genuine interest in the advancement of the society. 
‘“ True he did not give any money, but then money was 
never very plentiful with His Majesty. He was always 
ready to assist with his name and influence. fis interest 
doubtless made the Society the fashion.’’ Doubt is cast 
on the truth of the story of the paradox put forward by 
Charles 11. concerning the weights of respective bowls of 
water with or without fish in them. A suggestion of Sir 
William Petty, the inventor of the double-bottomed boat, 
as to the society’s anniversary, is worth repetition. 
Aubrey writes :—‘‘ 1 remember one St. Andrew’s day I 
sayd methought it was not so well that we should pitch 
upon the Patron of Scotland’s day. We should rather have 
taken S. George or S. fsidore, a philosopher canonized. 
No, said Sir William Petty, 1 would rather have had it 
been S. Thomas’s day.’’ Objections were on one occasion 
made to Charles {1. that a member recommended by him 
for election was a shopkeeper. By way of reply the King 
‘“‘ gave this particular charge to his Society, that if they 
found any more such tradesmen they would be sure to 
admit them all, without any more ado.”? Mr. Wheatley 
records many more quaint stories and odd incidents associ- 
ated with the society's earlier years, and his paper will 
excite lively interest in all scientific readers who are able 
to obtain a copy of it. 


Mr. Hexry Frowpe has pubfished in pamphlet form the 
Robert Boyle lecture delivered by Prof. H. B. Dixon, 
F.R.S., before the Oxford University Junior Scientific Club 
in 1903, on the nature of explosions in gases. 


New editions of ‘‘ Ifalf Hours with the Microscope,”’ by 
Dr. Edwin Lankester, and ‘‘ The Preparation and Mourt- 
ing of Microscopic Objects,” by Mr. Thomas Davies, have 
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been published by Messrs. C. Arthur Pearson, Ltd. Die 
Lankester has made important additions to his book de- 
scriptive of the compound microscope and its accessories, 
and has incorporated a chapter by Mr. F. Kitton on the 
polariscope and its uses. Dr. John Matthews has edited 
the second book, and has made several alterations and 
additions, among the latter being a prefatory chapter deal- 
ing with preliminary histological manipulation. 


TuE Bulletin de la Société des Naturalistes de Moscou 
(1904, Nos. 2 and 3) contains the following papers :— 
Four notes on the crystalline forms and optical properties 
of various salts.—On the theory of endosaprophytism with 
lichens, by A. Elenkin. A defence of the latter as against 
the mutualistic theory, with a bibliography of the literature 
of the subject (in German).—The Jurassic corals of the 
Sudagh, by A. Missuna (with plates). In a total of 108 
species, 46 are new for the Crimea, and 14 new species are 
described. The Crimean coral-fauna has its nearest relative 
in the Jurassic fauna of Switzerland (this paper is in 
German).—Materials for the algology of Lake Baikal, by 
V. Dorogostaisky (with a plate). Results of a two years’ 
study of the alge in Lake Baikal and its affluents. A list 
of 350 species is given, a few of them being new (this 
paper is in French).—History of development of the excre 
tory system with the Amphibie, D. P. Filatow (in German, 
with a plate)—The same number contains a fine portrait 
of Prof. T. A. Bredikhin, and a biographical sketch of the 
late Moscow astronomer, including a sketch of his theory 
of comet tails, by P. KK. Sternberg. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN JUNE:— 


June 2. Venus at maximum brilliancy. 

» It. 13h. 3m. Minimum of Algol (8 Persei). 

1», 12. 8h, 22m. to 9h. 24m. Moon occults 7? Virginis 
(mag. 4°9). 

» 13. Saturn. Outer major axis of outer ring=40"°$7; 
outer minor axis of outer ring =6"'03. 

s> os 9h. Mars in conjunction with moon, Mars 6° 14'S. 

>» Iq. gh. 52m. Minimum of Algol (8 Persei). 

>, 15. Venus. Illuminated portion of disc=0°365 ; of Mars 


=0°935. 
15h. Sun enters Cancer, Summer commences. 
3s 2 22h. Saturn in conjunction with Moon, Saturn 
i exes’ Se 


1; 23. 23h. Uranus in opposition to the Sun. 

», 27. igh. 48m. to 16h, 33m. Transit of Jupiter’s Satel- 
lite ITI. (Ganymede). 

» 29. I4h. 1om. to 15h. 1m. Moon occults 6? Tauri 
(mag. 3°6). 

sy os 4h 15m. to 14h. 56m. Moon occults 6} Tauri 


(mag. 3°9). 


A REMARKABLE VARIABLE STAR.—In a note published in 
No. 4017 of the Astronomische Nachrichten Prof. E. C. 
Pickering states that the light-changes of the variable star 


154428, R Coronz Borealis, are unlike those of any other | 


known variable. A series of observations, made by Mr. 
Leon Campbell, showed that during the period March- 
September, 1903, the magnitude underwent remarkable 
changes between the limits 6.0 and 9-4. Since then until 
March of the present year it remained stationary at 
6.0 m. The unusual character of the changes during April 
and May is shown in the following table :— 


1905 Mag. 1905 Mag. 
April 1 60 May I 114 
ot oe ope se 7 Bg, 

21 ea 84 


Observations with large telescopes are now desirable in 
order to see whether or not this object disappears entirely. 
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It is easily recognised on the Harvard “* Map of the Sivas 
plate No, 18 (118-75), and is nearly equidistant from ¥, 6, 
and e« Coron. 


RapiaL VELocITIES OF THIRTY-oNE StTars.—For the past 
ten years line-of-sight observations have been made at the 
Emerson McMillin Observatory (Columbus, Ohio), but 
Prof. Lord has now arrived at the conclusion that, as so 
many better equipped observatories, situated in more 
favourable atmospheres, are engaged in this work, 
it seems advisable to discontinue the observations there and 
direct the available resources into some other channel 
of research for which they are better equipped. Con- 
sequently he has collected all the results obtained during 
the decennary, and has published them in No. 4, vol. xxi., 
of the Astrophysicol Journal. Complete catalogues of the 
plates taken and of the standard lines employed, and the 
collected results, are embodied in his communication. 
Amongst the thirty-one stars dealt with there occur 
a, Cassiopeiz, Aldebaran, a Arietis, a Persei, Capella, 
Pollux, Dubhe, Arcturus, 8 and y Cygni, and 6 Cephei. 


Macyitupes or Nova Perszr axp Nova Gemrnorum.—In 
No. 4017 of the Astronomische Nachrichten Prof. A. A. 
Nijland publishes the results of a number of magnitude 
observations of Nove Persei and Geminorum. The observ- 
ations of the former covered the period November 15, 1901, 
to January 13, 1905, and the figures given show frequent 
increases of brightness, which were, however, very small. 
A gradual decrease of magnitude underlies these minor 
fluctuations, and on January 13 the Nova was of magnitude 
10-74. 

The Nova Geminorum observations extended over the 
period March 27, 1903, to December 30, 1904, and on the 
latter date the magnitude recorded was 13-3, more than 
2-7 magnitudes fainter than Nova Persei on the same date. 


Oxrorp University Onservatory.—Prof. Turner’s re- 
port of the work done at the Oxford University Observatory 
during the twelve months ended April 30 informs us that 
the Oxford work in connection with the International Astro- 
graphic Catalogue is at last within measurable distance of 
publication. The measures and reductions were completed 
last year, and the whole thing is now ready to print. 
What is still more satisfactory, the university has set aside 
10001. for this purpose, and this is to be supplemented by 
a similar contribution from H.M. Government. 

The stereo-comparator has been used to compare some 
of the newer with some of the older plates, but, so far, 
nothing of importance has been discovered ; more time will 
be given to this work when the coming eclipse is past and 
the Oxford contribution to the International Catalogue is 
safely in the press. As some of the earlier plates for the 
catalogue are less satisfactory than the later ones, they are 
being duplicated, and the new ones are being measured and 
reduced as opportunity occurs. An expedition from the 
observatory, comprised of Prof. Turner and Mr. Bellamy, 
will observe the total solar eclipse of August next in Egypt. 


VaRIATIONS OF LatITUDE.—The provisional results of the 
work accomplished by the International Latitude Service 
during 1904 are given by Prof. T. Albrecht in No. 4017 
of the Astronomische Nachrichten. The results obtained 
at the six stations employed in the service are grouped, 
and the variation of the momentary from the mean pole 
during the years 1900-3 is graphically shown. From this 
curve it appears that the year 1904 was marked by a 
diminution in the amplitude of the variation. 


NEw REFRACTION TaBLES.—Appendix ii., vol. iv. (second 
series), of the Publications of the U.S. Observatory con- 
tains a number of reduction tables for transit-circle observ- 
ations compiled under the direction of Prof. Eichelberger. 
All of them, except the refraction tables, are of no use at 
any other observatory, but these may be found useful by 
other transit observers. They consist of nine separate 
tables, in which the logarithms of the various arguments 
necessary for determining the exact refraction correction 
for each minute of apparent zenith distance from o° to 
85° are given. An example which precedes the tables 
clearly illustrates the method of using them. The tables 
are based upon those of Pulkowa. 
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WEATHER FORECASTING 
PURPOSES, 


HE aim of méteorology from a practical point of view 

ig the forecasting of the amount of rainfall and the 
approach of storms. . 

The former“ will tell us whether we may expect high 


ISLANDS FOR 


ws 
SVWAKS 


Fic. 1.—The wind system during summer in the northern hemisphere and winter in the southern 
hemisphere. The hlack dots represent islands, and the letter H the centres of regions of high 


pressure or anticyclonic areas, 


river flows producing floods and much damage, an average 
amount of water for successful crop production, or a 
deficiency of rain which might result in a disastrous 
drought and possibly a famine. In the case of storms, 
a means will be afforded of saving many lives and ships, 
and also, probably, much property ashore. 

The study of the weather, there- 
fore, should be fostered to its fullest 
extent, and every advantage should 
be taken of means which will bring 
us nearer the goal of satisfactory fore- 
casting. a 

Investigations carried out during 
the last decade have indicated the 
importance of each weather bureau 
extending its area of inquiry beyond 
the region for which it is making its 
forecasts. Needless to say, many of 
these institutions have for some years 
been in telegraphic communication 
with outlying stations. Thus, for 
instance, the Indian Meteorological 
Service receives information from a 
station so far distant as Mauritius, 
while the U.S. Weather Bureau 
utilises valuable observations by tele- 
graph from stations in the West 
Indies, Azores, Europe, &c. 

It is important to bear in mind 
that rain-bearing winds are those 
that have passed over large stretches 
of water, and that the rainfall of a 
country is deficient or well supplied 
with this commodity according to its 
geographical position in relation to 
the oceans or inland seas, mountain 
ranges, and the prevailing winds. It 
is for these reasons that the nearer the coast is approached 
from the centre of any continent, the greater becomes the 
rainfall. Thus, for instance, the interior of Australia, the 
Sahara, the Arabian Desert, Tibet, &c., are all very dry 
areas. 

For forecasting purposes, therefore, attention should be, 
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cyclonic area. 
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and in many regions is, paid to the region from which the 
prevailing winds come, due consideration being given to 
jthe particular barometric system of which the wind forms 
part. 

From the above the important functions of islands con- 
veniently situated become obvious. It is not, however, 
every country bordering on the ocean that is blessed with 
; such an island in the direction of the 
prevailing wind, and the British Isles, 
in consequence, suffer very much from 
this very defect. In Great Britain 
the main rain-bearing wind is that 
from the south-west. In summer this 
forms part of a large anticyclonic 
system situated in mid-Atlantic to- 
wards the south-west (see Fig. 1), 
while in winter it is a portion of a 
cyclonic system the centre of which 
is near Greenland (see Fig. 2). With 
no islands in the track, the only 
meteorological information that is at 
once useful is that which can be 
gathered from messages sent by the 
Marconi system of wireless tele- 
graphy from steamers en voyage. 
British weather forecasters are thus 
undoubtedly heavily handicapped by 
the lack of some permanent outlying 
source of information in this region. 

Mention has already been made of 
- the use of islands by the United 
WS SS States and India. The latter is par- 
ticularly fortunate, for Mauritius, 
a Seychelles, Chagos (marked with dots 
in the figures), and other islands are 
all conveniently situated to render in- 
formation if necessary. 

Another region which very probably 
would gain considerably by utilising observations made at 
island stations is South Africa. 

In a previous number of this Journal (vol. Ixxi. p. 342, 
February) Mr. E. Hutchins, Conservator of Forests, Cape 
Town, gave an excellent account of the general weather 
conditions in this region. He pointed out that South Africa 
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Fic. 2.—The wind system during winter in the northern hemisphere and summer in the southern 
Notation as in Fig. 1. 


The letter L indicates the centre of a low pressure or 


lies on the border of the south-east trade area. In 
| summer, from Cape Town to the Zambesi, the country 
| comes entirely under the influence of the south-east trade 
winds. In winter, on the other hand, the southern portion 
of Cape Colony is subject to ‘‘ another type of weather, 
due to the passage of storms from the South Atlantic, the 


1 4 


‘roaring forties’ of mariners.’’ He further directs atten- 
tion to the need of distinguishing between these two 
weather systems, which play distinct parts in the meteor- 
ology of this region. A study of the accompanying two 
figures will indicate the importance of the islands of 
Tristan d’Acunha and Gough (indicated by a black dot 
. towards the south-west), and also of Mauritius (the dot east 
of Madagascar). The two former islands lie in the wind 
system pertaining to the anticyclonic (high-pressure) area 
on the west, the centre being indicated by the letter H, 
while Mauritius, situated to the east of South Africa, is 
in the south-east trade area in the system formed by the 
high-pressure (anticyclonic) region, the centre of which is 
marked also with an 11. 

By observing the general trend of the air currents in- 
dicated by the large arrow, it will be seen that for the 
winter season in South Africa (Fig. 1) meteorological 
observations made in either Tristan d’Acunha or Gough 
Islands would undoubtedly render valuable aid to the 
weather forecasters. 

In the case of the summer months (Fig. 2) there is no 
conveniently placed island that could furnish equal assist- 
ance, but it scems very possible that use could be, and 
most probably has been, made of the observations at 
Mauritius for determining the strength of the south-east 
trade current which impinges on the African coast at this 
time of year. For forecasting purposes Mauritius, and 
possibly Rodrigucs, would have greater value for regions 
further up the African coast. 

Unfortunately, the Amsterdam and St. Paul islands 
(marked with one dot) lie too far south and east to serve 
as useful outlying stations for South Africa. On the other 
hand, these islands should be undoubtedly utilised by the 
Australians. 

An examination of the accompanying figures indicates 
the relative positions of the Australian continent and this 
large southern Indian Ocean wind system. These islands 
will thus be seen to be right in the track of the current 
which strikes the south and west coasts of Australia, and 
should form ideal out-stations for gauging the general con- 
dition of this wind system. 

That the prevailing winds on the west coast of Australia 
come from a southerly direction is indicated in the follow- 
ing table, which gives the number of times the wind has 
blown from each point of the compass at the Perth Observ- 


atory during the year 1902, the readings being taken eight 
times a day :— 


N.N.W. ae aie ee oe coo BE 
NOW al eee ee 55 
W.NLW. an a a nae COT, 
We g2 
AWESE NN 113 
S.W. 232 
SeSain 432 
Se + 425 
Se Sl a Bae 
SE. - 194 
IBRSiol 121 
[e . I 

|B Ss é a, 
NEE ee sa oe ae rr we 159 
NeNGE con Be bi = cop Of 


Another table shows that the resultant direction of the 
wind, at the same observatory for the same year, was 
south for the months January to April and October to 
December inclusive. 

There seems every reason, then, to hope that the utilisa- 
tion of information from one of these islands for several 
months in the year would in time amply repay the initial 
cost and maintenance of the station. 

It is not without interest to remark that the air current 
which passes the west coast of Australia in July (that is, 
in winter in Australia) becomes later the south-east trade 
wind of the Indian Ocean, and eventually reaches the 
Indian area in the form of the south-west monsoon in the 
summer months of the northern hemisphere. In the 
months about July, Western Australia is thus apparently 
closely connected, meteorologically speaking, with India, 
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but in the months about January the connection is between 
Australia and South Africa. 

The natural deduction to be made from the above is that 
the meteorological services of all these countries should be 
closely in touch with each other. Their combined efforts 
will certainly considerably increase our knowledge of the 
meteorology of this vast region, and cach will benefit by 
this mutual interchange of information. : 

Although mention has only been made of one or two 
instances in which the employment of islands as meteor- 
ological stations would most probably be rewarded with 
practical results, there are other countries that might 
equally profit by adopting the same principle. 

It is, however, important for the study of world meteor- 
ology that many islands should be employed as observing 
t They may not be very ideal places for observers 
to live in, but a change every few months, and the adop- 
tion of self-recording instruments, would possibly simplify 
matters. Where cables are lacking, and the island in 
question is of great meteorological importance to some 
continent, wireless telegraphy might be employed with 
advantage. Wituiam J. S. Lockyer. 


AN OPTICAL CONGRESS AND EXHIBITION. 


HE aims of the optical convention, which was opened at 
the Northampton Institute, Clerkenwell, on Tuesday, 
May 30, are to increase the interest taken in optical science 
in this country, to promote an improvement in technical 
education in optical matters, and to aid the development 
of the British optical industry. In his address, the chief 
part of which is subjoined, the’ president, Dr. R. T. 
Glazebrook, F.R.S., after explaining the origin of the 
proposal to hold a convention, and the steps taken to 
realise it, gives an outline of the history of optical progress 
during the past two hundred and fifty years with the view 
of illustrating the close union which has existed between 
theory and practice at times of marked progress, and of 
showing how each has reacted on the other in assisting 
this progress. The programme of the convention includes 
meetings for papers and discussions, which will be sub- 
sequently published in a volume, and an exhibition of 
optical and scientific instruments of British manufacture, 
with a catalogue which is intended to serve as a work of 
reference illustrating the productions of opticians in this 
country. <A description of some of the exhibits follows the 
president’s address abridged below; and an article on the 
nature and matter of the papers and discussions will appear 
in these pages after the close of the convention. 


PROGRESS OF OPTICAL SCIENCE AND MANUFACTURES.’ 


The study of optics is a fascinating one, and its history 
full- of interest. I do not propose to-night to attempt 
to cover the whole ground, but to ask you to look at one 
or two special periods during which, it seems to me, theory 
and practice reacted on each other in a marked manner, 
and to consider what lessons we may draw as to the 
relation which should in these days of ours subsist between 
the two. 

For this purpose I might go back to very early days. 
Ptolemy in his attempt to discover the laws of refraction 
—and wonderfully good the attempt was, as we know now 
—Archimedes with his burning glass, if, indeed, he ever 
made it, had both practical aims in view. But we will! 
start to-night nearer our own time. The end of the 
seventeenth century is such a period. The telescope was 
invented about 1608, the microscope at rather an earlier 
date, about 1590, both, probably, in Holland. 

Galileo, hearing of this, made his first telescope in 1610. 
In 1611 Kepler, in his ‘** Dioptrica,’’ described the astro- 
nomical telescope with one or more convex lenses as the 
eye-piece; with this exception, up to Descartes’s book on 
“Dioptrics ”’ in 1637, no other form of tclescope but 
Galileo’s was known. The law of refraction was first 
enunciated by Snell in 1621. 

Thus by the year 1660 the importance of the telescope to 
the astronomer was fully appreciated, and its limitations 
were being realised. 1n 1663 Gregory published an account 
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of the first reflecting telescope designed to mect some of 
these defects, and about this time two men, whose work 
has left indelible marks on the science, were led to study it 
in a great measure from their interest in astronomy 
Christian Huyghens, who lived from 1629 to 1695, and 
Isaac Newton, 1642 to 1727. 

Huyghens was the discoverer of the wave theory and 
of the Jaw of double refraction, but he was also a skilled 
mechanic, aod he worked himself at grinding his lenses 
and erecting his telescopes. We realised from a consider- 
ation of the theory that many of the most marked defects 
were due to the fact that the rays from a distant star 
traversing the various parts of the lens were not brought 
to a focus at the same point on the axis, and that for a 
lens of given aperture this axial aberration decreased 
rapidly as the focal length increased. The magnification 
of the telescope depends on the ratio of the focal length 
of the object glass to that of the eye-piecc. Hence by 
keeping this ratio constant, and iocreasing both focal 
lengths in the same proportion, the magnification could be 
maintained and the spherical aberration decreased. 

Thus he was led to make lenses of 120 feet focal length. 
Tubes for such instruments could not be produced, and 
they were mounted on the top of .tall poles and moved 
from below by ropes. With ooe of these telescopes, which 
he afterwards presented to the Royal Society, he dis- 
covered Saturn’s rings and its fourth satellite. In this 
ease the desire to improve an instrument caused an appeal 
to theory, and theory Iced the optician to make a real 
advance. The advance, it is true, was an inconvenient 
one, and the defects, as we shall see, were not entirely 
due to spherical aberration, but the fact remains. 

In another branch of instruineot making Huyghens is 
famous for applying science to manufacture. His treatise 
“* Horologium Oscillatorium,’’ which discussed most ably 
many problems of motion, was long the standard work on 
clocks, and he was the first to bring into practical use, in 
1657, the pendulum as a regulator for time measurements, 
though according to Sir E. Beckett the first pendulum 
clock actually made was constructed in 1621 by Harris, of 
London, for St. Paul’s Church, Covent Garden. 

In 1665 a posthumous work of an Italian Jesuit, Francis 
Maris Grimaldi, entitled ‘* Physica Mathesis de Lumine, 
Coloribus et Iride aliisque annexis,'’ was published at 
Bologna. It contains some notable observations, par- 
ticularly the discovery of diffraction. 

Newton, who in the previous year had taken his B.A. 
degree at Cambridge, purchased a prism at Stourbridge 
Fair in 1666 ‘‘ to try therewith the celebrated pheoomena 
of colours,’’ and to repeat some of Grimaldi’s experiments. 
During that year alsa he had applied himself to the 
grinding of ‘‘ Optic Glasses of other figures than spherical.’’ 
He was already interested in astronomy, possibly had 
already made, but not confirmed, his great discovery. 
Writing to Halley in 1686 about some of the cootroversics 
which followed the publication of the ‘* Principia,” he 
says :—‘‘ But for the duplicate proportion I gathered it 
from Kepler’s theorem about tweoty years ago.” 

The celebrated apple is supposed to have fallen in his 
mother’s garden at Woolsthorpe, in Lincolnshire, in 1665, 
where he was driven by the plague, and the story has 
some authority. It is stated to he the fact by Cooduitt, 
the husband of Newton’s favourite niece; it was told by 
Mrs. Conduitt to Voltaire, and the tree from which it 
was said to have fallen was seen by Sir David Brewster 
in 1820. 

Various suggestions have been made, for the reason why 
the discovery that the same cause which produced the 
apple’s fall also maintained the moon in her orbit was 
not published for many years; the truc one is probably 
due to Dr. Glaisher, who pointed out that it was necessary 
to know the attraction not merely between two particles 
of matter, but between two spherical bodies of large size, 
and that this problem was not solved until much later; 
but, be this as it may, we are sure that in 1667 Newton 
was an astronomer, aod realised the necessity for accurate 
astronomical observations, and al] that the improvement 
of the telescope meant to astronomers. 

Now his experiments with the prism in 1666 led to the 
discovery of the spectrum; little was knowo about colours 
at that time, and Dr. Barrow’s ‘“‘ Treatise on Optics,” 
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published with Newton's help in 16069, contains very 
erroneous views; but some time shortly after that date 
Newton was able to draw the important conclusion that 
white light is not homogeneous, but consists of rays some 
of which are more refrangible.than others; the pictures 
of the spectrum, so familiar to us in numerous text-books, 
come from Newton’s “ Optics,’ published first in 1704, 
though his diseoveries as to the analysis of white light 
were laid before the Royal Society in various papers in 
1671, and were given in lectures on optics as Lucasian 
professor in Cambridge in 1669, 1670, and 1673. 

The bearing of all these physical experiments and re- 
searches on the practical manufacture of the telescope 
was at once obvious; the Ienses behave like prisms, and 
decompose the light into its constituent colours. No aller- 
ation of shape will remove this entirely, aod Newton was 
driven, too hastily as we know now, to the conclusion 
that the refracting telescope could not be greatly improved ; 
its defects were inherent in the refraction of light. 

The defect, however, docs not exist in images formed by 
reflection, and he came to the conclusion that optical in- 
struments might be brought to any degree of perfection 
imaginable provided a reflecting surface could be found 
which would polish as freely as glass and reflect as much 
light as glass transmits, and provided a method of com- 
municating to it a parabolic figure could be found. In 
1668 he thought of a delicate method of polishing by 
which he believed ‘the figure would be corrected to the 
last,”? and the Newloniao reflecting telescope was the 
result. An instrument made with his own haods is now 
in the possession of the Royal Society, aod the many 
noble instruments which have added so greatly to advance 
our knowledge of the stars are the direct outcome of 
Newton’s experiments with the prism and the deductions 
he drew from them. 

But these experiments convey another lesson, for Newton, 
misled by his observations on dispersion, decided, wrongly, 
as we know now, that achromatic lenses were impossible, 
and that the colour defects must always cxist in reflecting 
instruments; and as a result attempts to improve these 
instruments were almost in abeyance for nearly ninety 
ycars. Two or three achromatic telescopes were made by 
Mr. Mall about 1730, but it was not until 1757 that 
Dollond re-invented this instrument and commenced the 
regular construction of such lenses. 

“Thus the discoveries of Huyghens and of Newton 
reacted powerfully on the instruments of their day. 
Indeed, in cach of these two instances the discoverer and 
the instrument maker were the same person. Such a 
combination may be less possible now ; still, there are 
mathematicians skilled in the theory of optics and opticians 
skilled in the practice of their art. 

The Optical Convention aims at coordinating the efforts 
of the two. But if 200 years ago the progress of the 
telescope was determined by the advance of optical theory, 
theory itself was no less indebted to the interest in instru- 
ments and observations thus aroused for the progress that 
took place. 

Huyghens was the founder of the wave theory, though 
the labours of Young and the genius of Fresnel were 
necessary before Newton’s rival theory of emission was 
displaced. 

For nearly roo years after the date of Newton's 
“Optics? progress was slow. The world was occupied 
in assimilating what he had taught. English mathe- 
maticians, overawed, perhaps, by his transcendent great- 
ness, employed themselves in expounding his teaching. In 
England, at any rate, the emission theory was supreme, 
and few, if any, questioned his dicta as to the impossi- 
bility of achromatism. : 

But a change came with the new century. Thomas 
Young, 1773-1829, was the first in his various papers 
between 1801 and 1811 again to direct attention to 
Huyghens’s work, aod to place on a firmer basis the 
ground-work of the wave theory. He it was who estab- 
lished clearly the principle of the superposition of waves, 
and showed how interference may be explained by it. 

Young’s work, however, would have been incomplete 
without Fresnel (1788-1827), who re-discovered for him- 
self the principle of interference and extended it to explain 
diffraction, besides enunciating his theory of double re- 
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fraction and deducing the well known expressions for the 
intensity of the light reflected from or transmitted by a 
transparent surface. ? 

Young, in his ‘‘ Lectures on Natural Philosophy,’ illus- 
trated in an admirable way. the applications of optical theory 
1o instruments. Fresnel was an engineer by profession 
attached to the service of the bridges and roads, and as 
such was the inventor of the arrangements of lenses em- 
ployed in the French lighthouses. 

The discoveries of these two men changed the whole of 
the theory on which the construction of optical instruments 
is based; it is idle to attempt to explain the action of a 
microscope, the resolution of a double star or of the fine 
lines of the spectrum, to discuss the conditions for such 
resolution, or, instead, to attempt the construction of 
any of the more delicate of the beautiful apparatus about 
us without clearly understanding the fundamental laws dis- 
covered by these two, and verified with marvellous skill 
by Fresnel in his country home in Normandy, not by the 
aid of modern apparatus, but by such means as his own 
hands, aided by the skill of the village blacksmith, could 
construct; and though it is true that only recently have 
we appreciated the full importance of the wave theory in 
its bearing on the construction of optical instruments, it 
is the fact that without their labours and the work of 
those who followed in their path few of the’ modern dis- 
coveries of the astronomer, few of the results which the 
skilled optician of to-day has arrived at, would have been 
possible. The object glass of a microscope, the lens of a 
camera or a telescope, have reached their present perfec- 
tion because men have been found who could apply to the 
art of lens grinding the highest teaching of Young and of 
Fresnel. 

In the earlier years of the last century Englishmen were 
well to the fore in this work. In astronomy the labours 
of the two Herschels are well known, and though, perhaps, 
the success of the elder Herschel was due rather to his 
mechanical skill than to a profound knowledge of optical 
theory, Sir John Herschel advanced in no small measure 
the application of theory to practice. 

At a somewhat earlier date Fraunhofer, of Munich 
(1787-1826), a contemporary of Young and of Fresnel, had 
realised the fact that the development of the achromatic 
lens ‘‘ depended on the exact determination of refractive 
indices, and that the chief difficulty in that determination 
lay in the difficulty of obtaining homogeneous radiations 
to serve as standards ’’ (Schlister, ‘‘ Theory of Optics ”’). 

For these he used the dark lines of the solar spectrum, 
originally observed by Wollaston, and in this we have an 
example of the manner in which practical needs react to 
assist in the advance of science, for from these observations 
springs the whole of spectrum analysis and all that is 
involved in that. 

Vhus theory and practice progress together; each alone 
carries us but a short way, but the judicious use of hypo- 
thesis and reason, supported by the verdict of experiment, 
carries us on to new knowledge, and brings us nearer to 
the truth. 

Until after the middle of last century we in Britain took 
our full share in promoting this advance. We might add 
to the names already mentioned those of Sir George Airy 
and of the distinguished men who, in the first half of the 
century, adorned Trinity College, Dublin, notably Sir 
William Hamilton. 

Sir George Airy gave, about 1802, an account of the 
aberration of the lens of the camera obscura of the utmost 
value to the early designers of the photographic lens, 
while Sir William Hamilton’s essay on the ‘ Theory of 
Systems of Rays’ contains the essence of all that is 
needed to calculate to a high degree of accuracy the 
aberration of such a lens. 

But at that date photographic lenses were not thought 
of, and when Daguerre announced his invention in 1839 
the work of Airy and of Hamilton was forgotten. Thus to 
quote, as | did lately in the Traill Taylor lecture, from the 
recent work of Dr. M. von Rohr. 

“ The important signification of Airy’s writings for photo- 
graphic optics does not seem to have been appreciated until 
a later date. Although they exercised an influence on 
English text-books, like that of Coddington, they seem 
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unfortunately never to have become known in wider circles 
on the Continent. It appears, then, that the theoretical 
opticians of later years to whom his investigations into the 
astigmatic deformations of oblique pencils would have been 
of great interest did not base their work on that of Sir 
G. B. Airy,’’ while Sir W. Hamilton's paper remained un- 
noticed by the optician until Finsterwalder directed atten- 
tion to it, and another distinguished German, Prof. 
Thiessen, quite lately put his results into an accessible 
form. 

There was a divorce between theory and practice in 
England. The importance of Daguerre’s discovery was-at 
once realised, and English opticians set to work with ‘no 
small success to develop the lens and to make it perfect| 
and splendidly in many ways they performed their task} 
but the work was empirical. A certain amount of progress 
was possible, and was achieved, but without the guidance of 
well founded theory the progress could not be for long! > 

The learned Transactions of the Cambridge Philosophical 
Society and of the Royal Society of Dublin were perhaps 
the last places to which the practical optician would apply 
for help, and so it came about that because the opticians 
of another nation first recognised that a full knowledge of 
the action of a lens on the light that traverses it was a 
condition precedent to further truth, for some years past 
the great improvements in the products of the optician’s 
skill which have taken place have had their origin mainly 
in Germany. 

This brings me to our last example of the manner in 
which science and practice may combine to produce effects 
unattainable by either singly. But before dealing with 
this 1 would mention one great advantage which, until a 
few years ago, the English optician possessed in a special 
degree, an advantage to which much of the progress of our 
English lenses is undoubtedly due. The story of Gunand’s 
invention of optical glass is deeply interesting. A poor 
carpenter, and later a watch-case maker, of Brenetz, in 
canton Neuchatel, he was born in 1740, and became at an 
early age interested in telescopes. Prompted by the desire 
to possess a pair of spectacles, he undertook to make the 
glass for the lenses. A little later, through M. Droz, a 
genileman of the neighbourhood, he was allowed to ex- 
amine one of Dolland’s achromatic lenses, and learnt of 
the difficulty of obtaining the flint glass required. This 
he determined to make, and years of penury and un- 
remitting toil followed, until at last he succeeded in cast+ 
ing discs sufficiently homogeneous to be used for optical 
work. 2 

Fraunhofer persuaded him to migrate to Munich, but 
the venture was not a success. He returned to Switzer: 
land, and again started glass making. After his death 
his son told the secret of the art to George Boutemps, a 
Frenchman, who some years later was brought to England 
by Messrs. Chance, and helped them to establish the 
optical glass works which for so long were practically the 
sole source of the supply of raw material for the optician. 

Our catalogue to-day bears witness to the progress in 
glass manufacture that has taken place since Boutemps’s 
time, and it is right to recognise the influence that progress 
has had on opticians’ work. 

But to return to our main subject. An optical conven- 
tion in 1905 would be incomplete without some reference 
to the work of that master optician who a few months 
ago was taken from us, the more so since the work of 
Ernst Abbe affords perhaps the most striking illustration 
of the effects of the reasoned combination of theory and 
practice. A comparison of the statistics of the optical 
trade of Germany now and twenty years ago will suffice to 
prove this. 

The story of the growth of the Jena industry has been 
told frequently, still 1 will repeat it in barest outline. 
Abbe, then a young man, had settled at Jena as a privat 
docent in 1863, and soon after Carl Zeiss, who then made 
microscopes of the ordinary class, applied to him for help 
in the development of the instrument. Abbe’s task was a 
hard one; the theory of the microscope was at that date 
only partially understood, the corrections to the lenses 
were made by a rough trial and error method, and the 
results were doubtful. The first step was to solve a mathe- 
matical problem of no small difficulty, to trace the paths 
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of the pencil through the object glass. Abbe soon realised 
the defects of the ordinary theory. He found it necessary 
to apply the principles of the wave theory, the teaching of 
Young and Fresnel, to the problem, and was led in 1870 
to the theory of microscopic vision which bears his name. 
His work was the direct outcome of that of Fresnel. 

He soon realised that it followed from the mathematical 
theory that with the glass then at the optician’s disposal 
no great improvement in the microscope object glass could 
be expected. Certain relations between the dispersion and 
refraction in the various lenses were requisite to secure 
achromatism, and no glass having these relations existed. 
An inspection of the instruments in our loan exhibition at 
South Kensington in 1876 confirmed this view, and he 
published it in a report in 1878 on the results of the ex- 
hibition :—‘‘ The future of the Microscope as regards its 
future improvement in its dioptric qualities seems to be 
chiefly in the hands of the glass maker.’’ 

The investigations of Petzval and of von Seidel led 
to a similar result with regard to photographic lenses. 
Von Seidel’s work dates back to 1856-7, but his main 
paper was not written until 1880, after the date of Abbe’s 
report, and was not published in full until 1898. 

It follows from these investigations that with the glass 
then on the market it was impossible to make the field 
of a photographic lens at once flat and achromatic. 

Thus the theoretical work indicated a bar to future 
progress which could only be removed by the manufacture 
of new glasses having certain definite properties. It is 
fitting to say that at an earlier date this fact had been 
recognised by our countrymen Mr. Vernon Harcourt and 
Prof. Stokes, who for some eight years previous to 1870 
had endeavoured, but with scant success, to make the 
glass required. 

Abhe was more fortunate; his report fell into the hands 
of Dr. Otto Schott, a glass maker of Witten, in West- 
phalia, who realised its importance. 
municated with Abbe, and the next year he removed to 
Jena, and the firm of Schott and Partners was born. 

In the first catalogue of the Jena Glass Works they 
write :—'‘ The industrial undertaking here first brought 
into public notice and which has arisen out of a scientific 
investigation into the dependence between the optical proper- 
ties and the chemical composition of solid amorphous 
fluxes was undertaken by the undersigned (Schott and 
Abbe) in order to discover the chemicophysical foundations 
of the behaviour of optical glass.’’ The inquiry was aided 
by large grants from the Prussian Minister of Education. 
Yhe practical result is seen in the catalogue of the Jena 
firm and the enormous export of German optical goods. 

Nor is this all, for in virtue of the distribution of profits 
settled by the scheme of the Carl Zeiss Stifting, drawn 
up by Abbe some years ago and ratified by the Bavarian 
Government, the University of Jena alone has received 
a sum approaching 100,000!, Abbe’s work at Jena is 
perhaps the most striking illustration of the way in which 
progress depends on the cooperation of science and ex- 
perience. One could give statistics to illustrate the truth 
of this and the important effect it has had on German trade 
and prosperity. They are hardly necessary; the facts are 
patent, and their cause well known to all who care to 
inquire. We can progress too if we follow the path laid 
dawn for us of old by Newton, Young, Herschel, Airy, and 
the others of whom I have spoken. 


EXHIBITION OF OpTicaL AXD SciENTIFIC INSTRUMENTS, 


The exhibition of optical and_ scientific 
which is being held during the present week at the 
Northampton Institute, Clerkenwell, E.C., in connection 
with the optical convention, presents many features of 
interest, and all who have had any experience in the use 
of an optical instrument, from the wearing of a pair of 
spectacles to the handling of an accurate spectrometer, will 
find something to repay the trouble of a visit to Clerken- 
well, still the centre of the optical industry. While the 
number of actual novelties offered is not, perhaps, very 
large, there are few classes of instruments unrepresented, 
and though the names of certain important firms are con- 
spicuously absent from the list of exhibitors, the exhibition 
as a whole may be taken as well representative of the 
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activities of the British manufacturers of optical and other 
scientific instruments. 

In the main of an optical character, the scope of the 
exhibition has been extended to cover such other scien- 
tific instruments as are usually manufactured by optical 
instrument makers. Meteorological instruments and thermo- 
meters, mathematical and drawing instruments and calcu- 
lating machines, and laboratory apparatus generally, are 
thus included. Electrical measuring instruments, however, 
are not shown. It is for many reasons to be regretted that 
the exhibition has been confined to the work of British 
makers; a foreign section would have had much interest 
for the ordinary visitor, and would have been of great 
educational value both to the British manufacturer and 
his competitors; we understand, however, that the limit- 
ation was dictated by considerations as to space, and the 
necessity of restricting the magnitude of a somewhat novel 
undertaking. 

In the catalogue which has been prepared in connection 
with the exhibition, the convention committee is to be 
congratulated on having produced a volume which should be 
of considerable value as well to the user of scientific instru- 
ments as to the firms whose instruments are there de- 
scribed. The volume is not confined to apparatus actually 
exhibited; the aim has been to provide a convenient work 
of reference generally descriptive of the productions of 
British firms, and in which particulars as to the types 
offered by different makers of any special instrument may 
be readily found. To this end the instruments have been 
arranged in classes, which are in many cases further sub- 
divided, and in. addition to a table of contents, an alpha- 
betical list of exhibitors, with general information as to 
their manufactures, and an index of instruments have been 
provided. A short introduction to each class furnishes 
some particulars as to the instruments included thereunder, 
with notes as to recent advances in the mode of construc- 
tion. 

In class i., tools and materials, the most interesting 
exhibit is that of Messrs. Chance Bros., which includes 
some varieties of optical glass only quite recently produced 
by the firm, and not previously shown. Some special opal 
glass of low coefficient of expansion for speculum discs is 
also exhibited. Messrs. Jas. Powell and Sons, of the 
Whitefriars Glass Works, show specimens of glass for 
thermometers and other purposes. Tools for lens grind- 
ing, and exhibits illustrating processes of manufacture, are 
shown by Messrs. Geo. Culver and other firms. 

Class ii., simple elements and instruments, includes some 
accurate glass work by Messrs. A. Hilger, while Lord 
Blythswood shows specimens of his diffraction gratings 
ruled on speculum metal, 14,400 lines to the inch, up to 
a length of 6 inches. Replicas of Rowland gratings, with 
spectroscopes of various forms in which they are employed, 
are shown hy Mr. T. Thorp, of Manchester. 

Class iii., astronomical instruments, and class iv., 
nautical instruments, are by no means representative of the 
best English work, and it is to be regretted that the cata- 
logue is here so meagre. 

In class v., surveying instruments, on the other hand, 
few firms of importance are omitted, and some excellent 
work jis shown. In particular may he mentioned the 
Wells theodolite of Messrs. Elliott Bros., which embodies 
several novel features; Messrs. Joseph Casartelli and Son, 
of Manchester, also show instruments of somewhat 
special pattern. Messrs. W. F. Stanley, J. J. Hicks, and 
E. R. Watts and Son are well represented. ‘The chief 
characteristics of the more modern instruments are the use 
of larger and more powerful telescopes, and the increased 
accuracy of graduation. 

Class vi. is devoted to range finders and heliographs, and 
the exhibits of most interest are the naval and field range 
finders of Messrs. Barr and Stroud, and the stereoscopic 
range finder of Prof. Geo. Forbes. Messrs. Ross, Ltd., 
show specimens of their new variable power gun sighting 
telescopes, in which by a simple device the power can be 
altered while the image remains always in focus on the 
cross wires. 

Class vii. includes meteorological instruments and thermo- 
meters, and most of the well known makers have sent 
exhibits, In class viii., spectacles and eyeglasses, the ex- 
hibits are also sufficiently representative of the best English 
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work. An historical collection of no little interest is shown 
by Mr. M. W. Dunscombe, of Bristol. ‘. 

“In class ix., small telescopes and binoculars, are exhibited 
various patterns of prism binoculars by Messrs. Aitchison, 
Dallmeyer, Ross, Ltd., &c. Messrs. Aitchison show also 
a field glass of novel type with a body machined from a 
solid casting, focusing being effected by moving each 
object glass in its own tube. 

In class x., microscopes and accessories, the catalogue 
furnishes a very complete account of the English micro- 
scope as produced by the best makers, including binocular 
microscopes and various forms of instrument for special 
purposes. Photomicrographic cameras are shown by 
Messrs. Beck, and Ross, Ltd. Information of interest with 
regard to different types of photographic lenses is given 
in class xi., though too much space is perhaps devoted in 
the catalogue to illustrations of camera bodies. 

In the careful classification and selection of instruments 
to illustrate the various types, class xii., optical projection 
apparatus, appears to us to be the most successful in the 
catalogue. The class includes an exhibit by Messrs. 
Chance Bros. of a complete lighthouse optical apparatus 
of the fourth order. Other exhibits of interest are Mr. 
R. W. Paul’s projector lamps, the triple rotating lantern 
of Messrs. Newton, and animatographs by Messrs. Paul, 
the Prestwich Manufacturing Co., and J. Wrench and Son. 

In class xiii., apparatus for optical measurement, some 
new optical benches are shown by Messrs. Aitchison and 
Beck, and there are interesting exhibits from the Cam- 
bridge Scientific Instrument Co. and Messrs. Hilger. A 
half-shadow polarimeter is shown by Prof. Poynting, the 
half-shadow field being produced by the tilting of two 
glass plates forming a WV between the polariser and 
analyser. 

Under photometric apparatus the Ediswan Co. show 
specimens of Prof. Fleming's large bulb standard lamps, 
and various forms of photometer are exhibited by Messrs. 
Alex. Wright. Class xv. is devoted to ophthalmic appa- 
ratus, and includes a novel form of ophthalmoscope of 
British design and construction. The Cambridge Scientific 
Instrument Co. and Messrs. Griffin show laboratory appa- 
ratus under class xvi. Under class xvii., mathematical and 
drawing instruments, some new forms of slide rule are 
shown, including one with additional slides by Messrs. 
Davis, of Derby, and an optical slide rule with reciprocal 
division for determination of conjugate foci, &c., by Mr. 
A. Salomon, of Huddersfield. An arithmometer of English 
make is exhibited by Mr. S. Tate, and an adding machine 
by the Burroughs Adding Machine Co. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CampripGe.—Among the twelve distinguished men who 
will receive honorary degrees on June 14 only two are 
connected with scientific work. These are Commander 
R. F. Scott, R.N., of the Discovery, and Colonel Sir 
Francis E. Younghusband, K.C.I1.E. The latter has been 
appointed Rede lecturer, and has chosen as his subject 
““Our True Relationship with India.’’ The lecture will be 
delivered in the Senate at 11.30 a.m. on Saturday, June ro. 

Mr. L. A. Borradaile, of Selwyn College, who is well 
known for his researches on the crustacea, has been 
appointed assistant secretary for lectures to the local ex- 
aminations and lecture syndicate. 

A university lectureship in mathematics will shortly be 
vacant owing to the resignation of Mr. G. B. Mathews, 
F.R.5., of St. John’s College. 

The special board for biology and geology has nominated 
Mr. J. J. Lister, Fellow of St. John’s College, to occupy 
the university table at the laboratory of the Marine Bio- 
logical Association at Plymouth for one month during the 
present year. 

In spite of the efforts of the master of Pembroke, Prof. 
Ridgway and others to bring the work of the studies and 
examination syndicate to an end, the Senate decided by 
112 votes to 99 that its deliberations should be continued. 
It seems evident that a majority of residents is in favour 
of some change. 
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The ‘Syndicate entrusted with the huilding of the new 
medical schools has exceeded the sum granted by. Grace of 
the Senate by 25711. 15s. 6d. It is now asking for 
authority to pay this amount, and for 9201. for the com- 
pletion and fitting of the Humphry Museum, and 38ol, for 
extra fittings and furniture in the departments of surgery, 
midwifery, medicine, pharmacology, and pathology. : 


Tne Pioneer Mail states that a grant of 10,000 rupees 
has been made to the Victoria Diamond Jubilee Technical 
Institute of Lahore for buildings and appliances. A per- 
manent grant of 100 rupees a month has also been made, 
and the assistance thus given will enable the governors to 
complete the equipment for the teaching of practical and 
applied chemistry. 


Ar a meeting of the School Nature-Study Union held 
at the College of Preceptors on Friday, a paper was read 
on the training of teachers for nature-study by Miss R. 
Lulham. In it the necessity for a proper ground work 
was brought out, and during the discussion which followed 
a resolution was passed urging upon the London County 
Council the need of providing classes for those who have 
to teach nature-study, and suggesting that a wild garden 
for their benefit should be established in at least one of the 
London parks, in which the botanic gardens arranged for 
the students of systematic botany have already proved so 
useful. 


WeE have received the first number of the University 
Review, which is published by Messrs. Sherratt and Hughes 
at 6d. net. Dr. Bryce contributes an introductory note 
on the university movement, and among other articles deal- 
ing with many aspects of higher education may be 
mentioned one by Prof. Arthur Schuster, F.R.S., on ‘* Uni- 
versities and Examinations,’? and another by Sir Oliver 
Lodge, F.R.S., -on ‘‘ Questions for Discussion.”’ Prof. 
Schuster formulates briefly what the aims of an ideal uni- 
versity should be, and proceeds to divide its work into two 
parts. These are the acquisition of knowledge and the 
power of applying it. The second part of the work of the 
university is the higher, and is what is required for success 
in life. Prof. Schuster says that it can be taught, and 
therefore should be taught, in the university, but that this 
power of applying knowledge cannot be tested satisfactorily 
by examination. He then considers exhaustively the func- 
tion of examinations, and shows what they are capable of 
doing and the qualities they are incompetent to gauge. He 
concludes by remarking that when a student “‘ has shown 
that he deserves a degree, it is right and proper that an 
opportunity shall be given him to develop his special powers 
and to distinguish himself.’’ Prof. Schuster makes a pro- 
posal to secure this by giving a year which is absolutely 
at the student’s disposal to be used under the guidance of 
his teachers as he thinks fit. Sir Oliver Lodge discusses 
the possibility of introducing a change in the ‘‘ time of 
year when examinations should be held :—whether candi- 
dates should be examined directly lectures cease, and before 
Session ends; or whether they should be given time for 
revision and digestion, and perhaps oblivion, and be ex- 
amined just hefore a new Session commences.’’ The 
review also supplies full information of current events in 
British and foreign universities. 


SOCIETIES AND ACADEMIES. 


Lonpon. 

Royal Society, March 30.—‘* The Determination of the 
Specific Heat of Superheated Steam by Throttling and other 
Experiments.” By A. H. Peake. Communicated by 
Brot windlass 

This paper is an account of original investigations 
undertaken to determine the specific heat of superheated 
steam. Two methods have been followed :—(1) the 
throttling or wire-drawing of steam to obtain the law 
connecting the variation of temperature with pressure, for 
constant total heat; (2) the direct heating of a current of 
steam by electrical means. 

An account of an investigation on the same lines as 
method (1), by Mr. J. H. Grindley, was published in the 
Philosophical Transactions of the Royal Society, A, vol. 
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exciv. pp. 1 to 36. The results here given differ from 
those obtained by Mr. Grindley in one important particular. 
Mr. Grindley came to the conclusion that steam taken 
from a separator contained a definite proportion of 
suspended moisture, because when he caused such steam 
to expand through an orifice to a slightly reduced pressure 
the steam did not become superheated, but its temperature 
fell to that corresponding to saturated steam at the new 
pressure. Jn the research here described, however, it was 
found that steam taken from a separator and reduced in 
pressure in the slightest degree by wire-drawing became 
superheated. This result was only obtained after a con- 
siderable amount of experimental work had been done, 
and a number of improvements made in the apparatus as 
first constructed. 

The experimental results obtained in the throttling ex- 
periments are represented in the accompanying figure. 
The curves 4, B, C, D, E, and F show the connection 
between the temperature and pressure of superheated 
steam for constant total! heat. The method of obtaining 
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purposes of these calculations, and that a great degree of 


| accuracy would be necessary before such was the case. 


In method (2) the rise in temperature was observed in 
steam flowing at a measured rate, due to the heat imparted 
by an electric current, and the specific heat calculated 
from the formula 


E electrical input in watts x 0.236 
P 


~ grams of steam passing per sec.xtemp. rise ° C. 


The connection between grams of steam passing per 
minute and the input of electrical energy in watts for a 
definite rise in temperature was obtained for rates of 
flow differing over a considerable range; the points thus 


| obtained were plotted on squared paper, and were found 


to lie on a straight line which did not pass through the 
origin, but cut the watts ordinate at a height correspond- 
ing to the radiation loss expressed in watts. 

The difficulty experienced in keeping all the conditions 
constant during the long time necessary for a complete 
set of points was always 
cousiderable. Numerous 
experiments were carried 
out, but the results varied 
too much amongst them- 
selves to enable  con- 
clusions to be drawn as to 
the manner in which the 
specific heat may vary 
with pressure or tempera- 
ture, except that any such 
variation must he small, 
and by no means of the 
order indicated by the re- 
sults of the throttling ex- 
periments based on Reg- 
nault’s tables. 

The mean value of the 
specific heat of super- 
heated steam at constant 
pressure obtained from the 
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most satisfactory experi- 
ments was 0-46. 


May 11.—'*A Study of 


cl i as | ll a 


the Process of Nitrifi- 
cation with Reference to 
the Purification of Sew- 
age."’ By Dr. Harriette 
Chick. Communicated by 
Prof. Marshall Ward, 
Pokeor 

The process of nitrifi- 
cation during sewage puri- 
fication was studied by 
means of small experi- 
mental filters erected in 


the institutes of hygiene in 
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each of these curves was as follows:—The pressure of 
steam in the separator was maintained constant at the 
point where the constant total heat curve meets the curve 
which connects the pressure with temperature for saturated 
steam; the pressure on the low-pressure side of the orifice 
could be regulated by means of a wheel valve, which 
allowed the steam to escape at any desired rate. This 
lower pressure was adjusted to various values, and the 
temperatures corresponding were observed when the con- 
ditions had become steady. By plotting these results 
paints were obtained which enabled the curve to be drawn. 

The total heat corresponding to each of the curves was 
obtained from Regnault’s tables for saturated steam, and 
the specific heat at constant pressure calculated for various 
pressures. The specific heat as thus calculated was found 
to increase rapidly with increase of temperature from 
0-43 at 230° F. to 1-0 at 350° F. This apparent increase 
in the specific heat led the author to suspect the accuracy 
of Regnault’s tables, and caused him to turn to the direct | 
heating method, with the result that he is now convinced | 
that Regnault’s tables are not sufficiently accurate for the | 
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Ibs. per square inch. 


Vienna and Munich. 

The oxidation of sewage 
passing through the filters 
was investigated during the maturing period, and also when 
the filters were mature, a special study being made, 
chemically, of the oxidation of the nitrogen from the 
ammoniacal form to that of nitrites and nitrates, and of 
the distribution of these processes both in time and space. 

Nitrification was traced to the activity of two sets of 
organisms, the first of which oxidised ammonia to nitrous 
acid, and the second completed the oxidation to nitric acid. 
These bacteria were found to differ only very slightly from 
those isolated from the soil by Winogradsky, thus confirm- 
ing the recent results of Schultz-Schultzenstein. The 
activity in sewage filters of these organisms, which are 
very sensitive to the presence of organic matter, requires 
explanation, and various explanations are considered, based 
upon experimental foundation. 

The theory of previous physical absorption of ammonia 
upon the surface of the filtering material and subsequent 
nitrification was found to he unsupported by experiment; 
nitrification is rather to be considered as a very rapid 
biological process, requiring only the time taken by the 
sewage to trickle through the filter. 
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Linnean Society, May 4.—Prof. W. A. Herdman, 
F.R.S., president, in the chair.—The botany of Gough 
Island, part i., phanerogams and ferns: R. N, Rudmose- 
Brown. Gough Island, or Diego Alvarez, lies in the 
mid South Atlantic, lat. 40° 20’ S., long. 9° 56’ 30” W., 
and may be regarded as the most outlying member of the 
Tristan da Cunha group, a small island between seven and 
eight miles long, and half as wide, rising to a height of 
qooo feet. It has been occasionally visited, but never 
permanently inhahited The chief features of the vegeta- 
tion are the tree Phylica nitida and the tree-fern Lomaria 
Boryana. Four of the seventeen species of phanerogams 
are almost certainly introduced, while two are new to 
science, a species of Cotula and an Asplenium. The 
Scottish Antarctic Expedition lay off the island for three 
days in April, 1904, bat owing to high sea landing was 
only practicable on one day, when the materials for the 
present paper were collected.—The study of vegetation : its 
present condition and probable development: Prof. A. G. 


Tansiey. The word cecology, introduced by Prof. 
Haeckel, means the study of the vital relations ol 
organisms to their environment, and by Prof. E. Ray 


lLankester was termed bionomics. Restricting his remarks 
to a special branch of the subject, the author proceeded 
to consider the plant-association as the unit, the great [act 
being the association of plants under definite conditions 
of environment. Instances were given of sets of plants 
found in meadows, woods, cultivated fields, moors, and 
dunes._Schizopoda captured in the Bay of Biscay during 
a cruise of H.M.S. Research: E. W. L. Holt and W. M. 
Tattersall, with an appendix dealing with the distribution 
statistically by Dr. G. H. Fowler. The paper forms 
part v. of the series on Biscayan plankton. Ten genera 
and eleven species were described; of these one species is 
new to science, and one, previously known from a single 
example, is represented by eight specimens. All the 
commoner forms are epiplanktonic, but of these some are 
represented by scattered specimens from greater depths. 
Euphausia pellucida, essentially epiplanktonic, with a 
centre of distribution about 50-75 fathoms, seems to show 
a marked vertical oscillation, rising by night and sinking 
by day; it was plentiful in bright moonlight; by day 
ssattered specimens occurred between 250 and 100 fathoms. 
Meganyctiphanes norvegica, caught in small numbers and 
on few occasions, was only captured by night, never by 
day at any depth whatsoever. Messrs. Holt and Tattersall 
suggest that this species is sufficiently sharp-sighted to see 
and avoid a net by daylight, even at a depth of 100 
fathoms. Nematoscelis mcgalops, with the same distribu- 
tion as Euphausia pellucida, showed a less clearly marked 
oscillation. 


Anthrop>logical Institute, May 9.—Dr. A. C. Haddon, 
F.R.S., viec-president, in the chair.—Some tribes of the 
Uganda Protectorate: lieut.-Colonel C. Delmé-Radcliffe. 
The author described the customs and habits of the natives 
with whom he came in contact, including the Kavirondo 
and other tribes on the Victoria Nyanza, and the Acholi 
in the Nile Province. The paper was illustrated by 
numerous lantern slides, illustrating the peoples, animals, 
and scenery, and by a large and interesting collection of 
ethnographical specimens from the Protectorate. 


Challenger Society, May 10.—Proef. d’A. W. Thompson, 
C.B., in the chair.—A new species of Tuscarusa from the 


North Atlantic: Dr. Wolfenden.—Observations on the 
temperature and salinity of the water of the North 
Atlantic, made during two crnises of Dr. Wolfenden’s 


yacht Silver Belle during the summers of 1903 and 1904: 
Dr. H. N. Dickson. In 1900-2 much valuable work had 


been done by Dr. Wolfenden in the Fzerée Channel, but | 


as this area lay within the field of the International 
Council for the Study of the Sea, he worked in 1903 
farther out in the Atlantic, to the west of Ireland, and at 
the entrance to the Farée Channel south of the Wyville- 
Thomson Ridge, the observations connecting directly with 
those of the International Council in the Channel itself 
and in the Norwegian Sea during the August cruises. The 
work in 1904 was more directly concerned with the general 
oceanic movements of Atlantic waters; a line of soundings 
was run from the south-west of Ireland to the Azores, 
thence into the Mediterranean through the Straits of 
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Gibraltar, and thence to the English Channel. Dr. Dick- 
son illustrated the observations by diagrams of temperature 
and salinity along the sections, and discussed the con- 
siderable light thrown on the behaviour of the easterly 
drift on reaching the shores of Europe, the exchange of 
waters between the Atlantic and the Mediterranean, the 
volume of current in the straits, and the extension in the 
Atlantic of Mediterranean water of high temperature and 
salinity. 

Geological Society, May 10.—Mr. R. S_ Tlerries, vice- 
president, in the chair—The geology of Dunedin (New 
Zealand): Dr. P. Marshatl A detailed account of the 
petrography of the district was given. The age of the 
oldest rocks seen, mica-schists, is not definitely known. 
They are followed by Tertiary sandstones and limestones. 
Fine, plant-bearing shales succeed unconformably, and 
upon these, again, rests a light scoria-bed. The igneous 
rocks next described cover them. These rocks include an 
ill-exposed, gold-bearing syenite, a diorite, lavas, rhomb- 
porphyry, tinguaite, hypabyssal trachydolerite, a teschenite- 
dyke, and trachyte. Trachytoid phonolites occur as inter- 
hedded sheets. The andesites are characterised by horn- 
hlende and augite. Dolerites of two principal types occur 
in dykes, one type being the commonest of all the rocks 
in the area. A considerable series of chemical analyses 
follows, showing that the silica-percentage varies from 66 
in the Portobello trachyte to 44-84 in one of the dolerites. 
The relative ages of the voleanic rocks are worked out sc 
far as possible-—The Carboniferous limestone of the 
Weston-super-Mare district: T. F. Sibty. The Carbon- 
iferous limestone of the Weston-Worle ridge includes part 
of the Syringothyris-zone (C), extending from the 
**laminosa-dolomites ’? upwards, and part of the Seminula- 
zone (S). While the dip of the rocks of the ridge is 
towards the south, a reversed fanlt throws the Syringo- 
thyris-beds on the south against the Seminnla-beds to the 
north, and the latter rocks are over-folded on the north 
side of the fault. The lower part resembles the equivalent 
part of the Clevedon sequence, and indicates shallow-water 
conditions; the upper part of C resembles the correspond- 
ing part of the Burrington section, and indicates the pre- 
dominance of a Mendip-facies. The Woodspring ridge 
shows a sequence exactly similar to that of Clevedon. 
There were two periods of voleanic activity, one of which 
occurred at the close of Zaphrentis-time and the other 
early in Syringothvris-time. 

Physical Society, May 1z.~-Dr. C. Chree, F.R.S., vice- 
president, in the chair.—A simple method of determining 
the radiation constant, suitable for a laboratory experi- 
ment: Dr. A. D, Denning. The apparatus consists of a 
hemispherical copper cap to the outside of which is affixed 
a jacket through which steam or water can be passed. 
The receiving surface consists of a silver plate, and the 
rate of rise of temperature of the plate is measured by 
means of a silver-constantan thermo-junction. When per- 
forming the experiment, a non-conducting pad is placed 
between the hemisphere and the silver disc until the 
temperature of the jacket is uniform. Then the pad is 
slid out, and the deflections of the galvanometer in the 
thermo-junction circuit are noted every few seconds. By 
plotting these deflections on a curve the initial slope of 
the curve, i.e. the initial rate of rise of temperature of 
the silver disc, is obtained; and from this, knowing the 
constants of the disc, &c., the radiation constant can be 
caleulated.—A bolometer for the absolute measurement of 
radiation: Prof. H. L. Callendar. It is now generally 
agreed that the electric compensation method, in which 
the heat received by radiation on a metallic strip is deter- 
mined by measuring the electric current required to pro- 
duce the same rise of temperature in the strip, is the most 
satisfactory and accurate method for absolute measure- 
ment. In the practical application of the bolometric 
method for the absolute measurements of solar radiation, 
the author has introduced certain modifications suggested 
by experience in platinum thermometry, with the object of 
securing (1) temperature compensation, so that the zero 
remains constant in spite of changes in the surrounding 
temperature ; (2) conduction compensation, so that loss of 
heat by conduction at the ends of the strips may not affect 
the readings; (3) accurate measurement of the area of 
radiation absorbed. Comparisons have been made hetween 
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the bolometer, in which the platinum strips are directly 
exposed to radiation, and one of the author's ordinary 


sunshine receivers enclosed in a glass bulb, in order to | 


determine the effect, if any, of the glass bulb in selective 
absorption. The values of the reduction constant obtained 
for the glass receiver showed no certain variation over a 
wide range of quality of radiation, from sunshine or arc- 
light down to a dull red heat. This result is probably to 
be attributed to a self-compensating action of the glass 
bulb, which radiates to the enclosed coils precisely those 
rays which it absorbs.—Results of experiments carried out 
at Crompton’s works at Chelmsford, by Mr. C. H. Wright, 
on the possibility of using the resistance of a conductor 
heated by an alternating electric current as a measure of 
the current: W. H. Price. 


Zoological Society, May 16.—Mr. G. A. Boulenger, F.R.S., 
vice-president, in the chair.—Examples of a new golden 
mole obtained in connection with Mr. C. D. Rudd’s ex- 
ploration of South Africa: O. Thomas. It is proposed to 
call the mole Amblysomius corriae, sp. n.—Microscopic 
slides of Lankesterella tritonis, a hemogregarine parasitic 
in the blood-corpuscles of a newt, Triton cristatus: H. B. 
Fantham. This parasite was recently found by Mr. A. S. 
Wirst and the exhibitor, and their observations had since 
been independently confirmed by Dr. A. C. Stevenson.—A 
contribution to the knowledge of the encephalic arterial 
system in Sauropsida: F. E. Beddard.—Criticisms of the 
tion. Walter Rothschild’s proposed classification of the 
anthropoid apes: Sir H. H. Johnston. The author was 
disposed to agree with Mr. Rothschild’s classification of the 
.\frican apes, but suggested that the proper transcription of 
the native name for the bald chimpanzee should be 
nkulunkamba instead of (as Du Chaillu wrote it) kooloo- 
kamba. He, however, could not agree with Mr. Roths- 
child’s proposed change of the generic name of the orang 
from Simia to Pongo, and although considering him right 
in applying the former name, at present used for the 
orang, to the chimpanzees, he was of opinion that either 
Satyrus or Pithecus was a far preferable name to Pongo 
for the orang. He concluded the paper with a list of 
words used in several African languages for the name of 
the chimpanzee, and with a précis of the history of Euro- 
pean knowledge of the anthropoid apes down to the 
eighteenth century.—Some species of bats of the genus 
Rhinolophus: K. Andersen, The author showed the pro- 
pressive evolution from the Austro-Malayan R. sinplex 
(allied to megaphyllus), through a long series of Oriental 
forms, to the W. Palwarctic R. ferrum-equinum, and a 
similar chain from the Oriental R. lepidus (allied to mifnor) 
to the W. Palearctic R. blasit and R. euryale. R. hippo- 
siderus was traced back to the Oriental R. minor. \ 
slight difference between the British colony of R. hippo- 
siderus and the central European form of the same species 
was pointed out. All the Ethiopian species of Rhinolophus 
were shown to be of Oriental origin.—Results of 
observations on the stridulating-organs and descriptions 
of five new species (two of which were referred to new 
genera) of the hemipterous family Halyine: Dr. FE. 
Bergroth.—On the anatomy of lfimicoline birds, with 
special reference to the correlation of modifications: Dr. 
P. C, Mitchell, The paper dealt with the anatomy, chiefly 
muscular, of Charadriidw, Chionididze, Glareolidae, Thino- 
coride, CEdicnemidw, and Parridae.—Results of observ- 
ations made upon a female specimen of the Hainan gibbon 
(Hylobates hainanus), now living in the society’s gardens : 
R. 1. Pocock. 


Paris. 

Academy of Sciences, May 22.—M. Troost in the chair.— 
New experiments in experimental parthenogenesis in 
Asterias: Yves Delage. Additional proof is given of the 
fact that it is not an increase in the osmotic pressure 
alone which determines parthenogenesis, several of the re- 
agents employed, manganese ¢hloride, sodium phosphate, 
&ec., acting as well, if not better, when the total concen- 
tration of the mixture is lower than that of sea water. 
Attention is directed to the marked action of solutions of 
manganese chloride, a salt which is not present in sea 
water.—Magnetic hysteresis produced by an _ oscillating 
field superposed on a constant field. Comparison between 
theory and experiment: P. Duhem. The author compares 
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the results obtained by him in a theoretical study recently 
published with some experimental results of M. Maurain, 
and shows that his theoretical conclusions are completely 
confirmed.—On the voyage of the Princesse Alice: the 
Prince of Monaco. .\ sketch is given of the work 
attempted in oceanography, bacteriology, chemical biology, 
zoology, and the meteorological exploration of the upper 
atmosphere by means of kites.—On a condition of con- 
vergence of Fourier’s series: Henri tebesgue.—On 
minimal curves: E. Vessiot.—On the compressibility of 
different gases below atmospheric pressure and the deter- 
mination of their molecular weights: Adrien Jaquerod 
and Otto €cheuer. The compressibility of several gases 
has been measured at o° C. for pressures between goo mm. 
and Soo mm. of mercury, and for ammonia and sulphur 
dioxide for pressures between 200 mm. and 4oo mm. From 
the measurements the coefficient of deviation from Boyle’s 
law has been determined, and this has been applied to the 
formula of D. Berthelot for the limiting density of gases 
and the estimation of their molecular weight. The mole- 
cular weights calculated agree with those obtained by the 
best analytical methods with the exception of nitrogen 
compounds, for which an atomic weight of 14-01 must be 
assumed.—The atomic weight of nitrogen deduced from the 
ratio of the densities of nitrogen and oxygen: Philippe A. 
Guye. From a consideration of the whole of the experi- 
mental data available, the mean value N=14-009 must be 
regarded as the most probable value for the atomic weight. 
—On the fusibility of the mixtures of antimony sulphide 
formed with euprous sulphide and mercuric sulphide: H. 
Pélabon.—The equilibrium between acetone and hydroxy!- 
amine hydrochloride: Philippe Landrieu. This equilibrium 
has been previously studied by means of the acid set free 
during the reaction, but owing to the rapidity with which 
the equilibrium is displaced this method is not trustworthy. 
In the present paper the reaction is followed by calori- 
metric studies.—Physicochemical researches on hemo- 
lysis: Mlle. P. Cernovodeanu and Victor Henri.—The 
action of the metal ammoniums on the polyatomic alcohols : 
E. Chablay. The alcohol is dissolved in liquid ammonia 
and is then acted on by the solution of the alkali metal, 
sodium or potassium, also dissolved in ammonia, and the 
result of the reaction washed several times with liquid 
ammonia at —40° C, In this way one of the hydroxylic 
hydrogen atoms of the alcohol is replaced by potassium (or 
sodium), the alcohols studied being mannite, erythrite, and 
glycerol.On benzhydroxamic and dibenzhydroxamic acids : 
R. Marquis.—A new method of preparing mesoxalic 
esters: their condensation with cyanacetic esters: Ch. 
€chmitt. The corresponding malonic esters are treated 
with nitrous fumes, descriptions being given of the pre- 
paration of the methyl and ethyl esters. These condense 
with cyanacetic esters in the presence of piperidine, one or 
two molecules of the cyanacetate entering into the reaction 
according to the experimental conditions.—The basicity of 
pyranie oxygen. Double halogen salts of some metals and 
dinaphthopyryl: R. Fosse and L. Lesage. The group 
dinaphthopyryl, 


C,H sg 
SO 
Ci,He 
possesses basic properties attributable to tetrabasic oxygen 
strikingly analogous to an alkaline metal, and the present 
communication gives details of the preparation of several 
double salts of this radical—On some circumstances in- 
fluencing the physical state of starch: J. Wolff and A. 
Fernbach.—Researches on animal lactase: Ch. Porcher. 
It is shown that ether saturated with water is capable of 
extracting from the intestines of certain animals consider- 
able quantities of lactase.—Contribution to the study of 
histological staining substances: G. Halphen and André 
Riche. The albuminoid substances in animal tissues pre- 
served in formol solutions are profoundly altered, and the 
methods of staining to be employed require considerable 
modifications.—On some minerals of Djebel-Ressas (Tunis) : 
L. Jecker.—Variation in the histological characters of 
leaves in the galls of Juniperus Oxycedrus from the Midi 
and Algeria: C. Houard.—On the biology of Melampyrum 
pratense: L. Gautier.—On the transformations of the 
nitrogenous materials in seeds in the course of maturation : 
G, André.—Observations on the fibrous intersections of 
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the polygastric muscles: J. Chaine.—The respiratory 
curve in the newly-born: L. Vallois and Cc. Fleig.—On 
the food value of different kinds of bread: Pierre Fauvel. 


CALCUTTA. 

Asiatic Society of Bengal, May 3.—Contributions to 
Oriental herpetology, iii., notes on the Oriental lizards in 
the Indian Museum (part ii.), Lacertidae, Scincide, and 
Dibamide: Dr. N. Annandale. Three new Indian 
skinks are described, and four imperfectly diagnosed species 
re-described, while one, Lygosoma pulchellum, is added to 
the fauna of Burma. Notes on other examples of the 
family and of the Lacertide are given, based on the late 
Dr. J. Anderson’s collection from N.W. Asia and the late 
Prof. J. Wood-Mason’s from Sinkip Island and Malaya, as 
well as the extensive Indian, Burmese, and Persian collec- 
tions in the museum. A revised list of the species recorded 
from India, Burma, and Ceylon is appended, with their 
distribution within these limits:—Materials for a flora of 
the Malayan Peninsula, No. 16: Sir G. King and J. 5. 
Gamble. The present contribution to these materials con- 
tains the account of the genus Psychotria required to 
conclude the joint account by the authors of the natural 
order Rubiaceae commenced in part xiv. and continued 
in part xv. of this series. This account of Psychotria 
comprises descriptions of 26 completely represented and 
3 imperfectly known species; of these, 11 species are new 
to science. In addition, this fasciculus contains accounts, 
for which the authors are jointly responsible, of several 
natural orders. 


DIARY OF SOCIETIES. 


TAURS DAY, June 1. 

Royat INsTITUTION, at 5.—Electro-magnetic Waves: Prot. J. A. Fleming, 
F.R.S 

{NsTiTuTton OF Meninc ENGtneers (in the Rooms of the Geological 
Society), at 11 A.m.—The Firing of Babcock Boilers with Coke-nven Gases? 
T. Y. Greener.—Compound Winding-engine at Lumpsey Mine: M. R. 
Kirby.—Note Supplementary to a Paper on the Electric Driving of 
Winding-gears: F. Hird.—Electric Winding engines at the Exhibition 
of the North of France, Arras; Pas-de-Calais : Ed. Lozé.—The Education 
of Mining Engineers in the United States: Prof. Howard Eckfeldt.—An 
Outline of Mining Education in New Zealand: Prof. James Park.—Goaf- 
blasts in Mines in the Giridih Coal-field, Bengal, India: Thomas 
Adamson. 

LINNEAN SOCIETY, at 8 

Cuemicat Society, at 8.—{1) The Constituents of the Seeds of Hydno- 
carpus Wightiana and Hydnocarpus Anthelmintica. solation of a 
Homologue of Chanlmoogric Acid.—(2) The Constituents of the Seeds of 
Gynocardia Oderata: F. B Power and M. Barrowcliff.—The Relation 
of Ammonium ta the Alkali Metals. A Study of Ammonium Magnesium 
and Ammonium Zinc Sulphates and Selenates: A. E. H. Tuttan.—Cain- 
phorylazoimide : M. O. Forster and H. E. Fierz.—Influence of Substitue 
tion on the Formation of Diazoamines and Aminoazo-compounds. Part If]. 
Azo-derivatives of the Symmetrically Disubstituted Primary Meta- 
diamines: G. T. Morgan and W. O. Wootton.—Diazo-derivatives of 
Mono-acylated Aromatic Para-diamines: G. T. Morgan and Miss F. M. 
G. Micklethwait.—The Significance of Optical Properties as Connoting 
Structure ; Camphorquinone-hydrazones-oximes ; a Contribution to the 
Chemistry of Nitrogen: H. E. Armstrong and W. Robertson.—Soluhility 
asa Measure of the Change undergone hy Isodynamic Hydrazones. (1) 
Camphorquinonephenylhydrazone. (2) Acetaldehydephenylhydrazone ; W. 
Robertson.—The Design of Gas-regulators for Thermostats: T. M. 
Lowry.—The Constitution of Barhaloin. Part 1.: H. A. D. Jowett and 
C. E. Potter.—Infiuence of Substitution on the Formation of Diazoamines 
and Aminoaz>-compounds. Part IV. 5-Bromo-as(4)-dimethyl-2 ! 4- 
diamine-toluene: G. T. Morgan and A. Claytan.—The Action of 
Hypobromons Acid on Piperazine ; F. D. Chattaway and W. H. Lewis.— 
The Action of Magnesium Methyl Iodide on Pinene Nitrosochloride : 
W. A. Tilden and J. A. Stokes.—Racemisation Pheaomena during the 
Hydrolysis of Optically Active Menthyl and Bromy] Esters by Alkali: 
A. McKenzie, and H. B. Thompson. 

RONTGEN Society, at 8.15.—The Rintgen Congress in Berlin: Dr. W. 


Deane Butcher. 
FRIDAY, June 2. 

InstiTuTION OF Mintnc_ENGiNEERs (in the Rooms of the Geological 
Society), at 10.30 A.M.—The Conveyor-system for filling at the Coal-face, 
as practised in Great Britain and America: W. C. Blackett and R. G. 
Ware.—Underground Fires at the Greta Colliery, New South 
Wales: J. Jeffries\-The Geology of Chunies Poort, Transvaal: A. R. 
Sawyer.—Underground Horses at an Indian Colliery: T. Adamsoa.— 
Description of the Eimheck Duplex Base-line Bar : W. Eimbeck. 

Geotocists' Associarion, at 8.—Note on a Piece of Mosasaurian Jaw 
obtained hy G. E. Dibley from the Chalk of Cuxton, Kent: Dr. 
A. Smith Woodward.—Tbe Chalk Area of North-east Surrey : 


G. W. Young. 
SATURDAY, June 3. 
Rovar Institution, at 3.—Exploration in the Philippines: A. H. 


Savage Landor. 
MONDAY, June 5. 


Royat Geocraruicar Society, at §.30.—Exploring Journeys in Asia 
Minor: Colonel P. H. H. Massy. é DES) ‘ 


NO. 1857, VOL. 72] 


Society or CuEmicat Inoustry, at 8.—The Manufacture and Use of 
Art Papers; R. W. Sindall.—The Influence of Gelatine Sizing on the 
Strength of Paper: C. Beadle and H. P. Stevens. 5 

INSTITUTE OF ACTUARIES, at 5.—Annual General Meeting. 

TUESDAY, June 6. Eb 

ZootocicaL Society, at 8.30.—Notes on the Natural History of 
Western Uganda: Colonel C. Delmé-Radcliffe.—Descriptions of New 
Species of (Edionychis and’Allied Genera : M. Jacoby.—On the Intestinal 
Tract of Mammals: Dr. P. C. Mitchell. 

WEDNESDAY, June7. | f 

Entomouocicat Society, at 8.—New African Lasiocampidx: Prof. C. 
Aurivillius—Rbynchota collected hy Dr. A. H. Willey at Birara and 
Lifu: G. W. Kirkaldy, with an introduction by Dr. David Sharp. | 

GroLtocicaLt Society, at 8.—The Microscopic Structure of Minerals 
forming Serpentine, and their Relation to its History: Prof. T. G. Bon- 
ney and Miss C, A. Raisin.—The Tarus of the Canton Ticino: Prof. 
E. J. Garwood. . 

Victoria INSTITUTE, at 4.—Annual Meeting. The Earl of Halsbury will 
take the chair. , é 

Society oF Pusric ANALYSTS, at 8.—The Separation of Strychnine and 
Brucine; D. L. Howard.—Ammonium Oxalate, its Fermula and 
stability! P. V. Dupré.—(1) Notes on some Abnormal Milks from 
Cleveland and South-east Durham; (2) A Simple and Convenient 
Camera for Photomicrographic Work: A. C. Wilson.—The Composition 
and Analysis of Milk: H. D. Richmond. 

THURSDAY, June 8. ; 

RovaL Society, at 4.30.—Proéable Papers: {1) On the Thermoelectric 
Junction as a Means of Determining the Lowest Temperatures ; (2) 
Studies with the Liquid Hydrogen and Air Calorimeters: Sir James 
Dewar, F.R.S.—Colours in Meta! Glasses, and in Metallic Films and 
Metallic Solutions: J. C. M. Garnett.—Correction to Dr. H. A. Wil- 
son’s Memoir ‘‘On the Electric Effect of Rotating a Dielectric in a 
Magnetic Field": S. J. Barnett.—On the Application of Statistical 
Mechanics to the General Dynamics of Matter and Ether. The General 
Method of Statistical Mechanics’ J. H. Jeans.—On the Magnetic 
Qualities of some Alloys not containing Iron: Prof. J. A. Fleming, 
b.R.S., and R. A. Hadfield.—On the Phosphorescent Spectrum of Sé 
and Europinm: Sir William Crookes, F.R.S.—On the Perturbations of 
the Bielid Meteors: Dr. A. M. W. Downing, F.R.S.—1he Pharmaco- 
logy of Indaconitine and Bikhaconitine: Prof. J. T. Cash, F.R.S., and 
Prof. W. R. Dunstan, F.R.S.—Aad other papers. 

Rovac INSTITUTION, at 5.—Electromagnetic Waves: Prof. J. A. Flem- 
ing, F.R.S. 

MATHEMATICAL SoOciIETY, at 5.30——On a Class of Many-valued 
Functions Defined by a Definite Integral: G. H. Hardy. 

FRIDAY, June 9. i as 

Rovat InsTiruTion, at 9.—Submarine Navigation : Sir William White, 
Ke CAB yuh Rass 

Roya ASTRONOMICAL SOCIETY, at 5. 
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For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photographing Figure Studies, Animals, Natural Uistory 
Subjects, Architecture, Landscapes, &e. 
The picture can be viewed the full size and focussed right up to the moment 
of exposure. 


Write lor Fully Wlustrated Booklet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Printed Soe Ricuanp Cray anv Sons, Limirero, at 7 & 8 Br a Gee eet Hi iN, Gre Victoria Street, in a ite City of London, and published by Macartar 
., Limrrer, at St. Martin's Street, London, W.C., and THe MacmitLan Company, 66 ifth Avenue, New York. ay; HURSDAY, June 1, 1905. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDSWworRTn. 


INDEX NUMBEBEER- 


"No, 1858, VOL. 72] __ THURSDAY, JUNE 8, 1905 [Prick ONE SIL inc 
Registered 28 a Newspaper at the Cancel Post Office.] ' a TAI Rights are ian 
» NEW PATTERN ‘‘NEWTONIAN” CHEAP | 


THE “IDEAL” LABORATORY 
CLAMP. 


ELECTRIC LANTERN. 


Price Lists 
Free. 


at 


hi 


7 4 == == = : Write 
5067 New Iron-Body Lantern, with brass front, fitted on ae 
mahogany board, 4-in. double Condenser, best full-size achro- Speciat 
matic Front Lens, and ** Newtonian” Iland-Feed Arc Lamp. Pamphlet. — 
Complete in Case... As £10 10s. 
NEWTON « co., |W. G PYE & CO., 
OPTICIANS TO HIS MAJESTY THE KIN € C<ERS 
AND HR.H, THE PRINCE oF WES AND one COVERNMENT, NAL Ia SS 
Sa Seon Eh, LONDON. GRANTA WORKS, CAMBRIDGE. 
a ee ene ea anal 


THE NEW NEGRETT!I & ZAMBRA’S 


me ” ANEROID 
‘LONDON g BAROMETERS. 


NEW ILLUSTRATED AND 
REVISED PRICE LISTS 
Free by Post. 


With Eye-piece § inch, } Inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


The Watch Size 
Aneroid for foretelling 
weather and measur- 
Bing heights. 


38 
, R. & J. BECK, Ltd., Holborn Viaduct, 
on p 68 CORNHILL, E.C. 


ELONDON. 


Brauches— 
AS Cornhill; 
£22 Regent Street. 
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COUNTY OF LONDON. 


LONDON COUNTY COUNCIL PAD- 


DINGTON TECHNICAL INSTITUTE. 


SUMMER COURSES OF LECTURES. ‘ 
Short Courses of Lectures in the undermentioned subjects will be given 
at the L.C.C. Paddington Technical Institute, Saltram Cresceat (near 
Westhourne Park Staton), provided a sufficient number of students he 
enrolled -— 
Gas and Oil Engines. 
Practical Workshop. 
The work of some great British Physicists. 
Chemistry of Alkaloids. 
Mathematics. 
Slide Rule. 
House Sanitation. 
Land Surveying. 
Experimental Mechanics for Building Trades. 
Railway Economics and Mechanics. 
Botany. 
Art. ; 
A fee of 2s. will be charged, and this will admit students to all or any of 
the classes. 
Full particulars as to the length of the courses, evenings and time of 
meeting of the classes, may be obtained on application to the SECRETARY 


of the Instituté. 
G. L. GOMME, 
Edacation Offices, Clerk of the London County Council. 
Victoria Embankment, W.C., June 1, 1905. 


METROPOLITAN WATER BOARD. 


DIRECTOR OF WATER EXAMINATIONS. 

The Metropolitaa Water Board are ahout to appoint on their permanent 
staff a Chief Officer who will be styled DIRECTOR OF WATER 
EXAMINATIONS, and whose duties will be to advise the Board as to 
the buildings, equipment and staff to he provided (under section 25 of the 
Metropolis Water Act, r902), and subsequently to take charge and super- 
vision thereof. The Director will also he required to give his whole time to 
the work, and to superintend and he responsible to the Board for all examin- 
ations, analyses, experiments and reports, and to undertake such research 
work and chemical analyses and hacteriological investigations, whether of 
water or otherwise, as may from time to time he required of him by the 
Board. The appointment will he held during the pleasure of the Board, 
and the salary will be £1000 per annum. 

Applications for the appointment must he made ia writing, and must state 
the age, qualifications, experience and present occupation of the applicants. 
Official forms of application may he obtained from the undersigned, and 
should be ased if practicable. 

Applications mast he enclosed in sealed envelopes endorsed ‘ Director” 
and addressed to the undersigned; the last day for receiving them is 
Tuesday, July 11, tg05. 

Canvassing members of the Board will he strictly prohibited and will be 
regarded as a disqualification, 

A. B. PILLING, 

Savoy Court, Strand, W.C., Clerk of the Board. 

May 31, 1905. 


ROYAL SCOTTISH 
GEOGRAPHICAL SOCIETY. 


The SECRETARYSHIP of this Society will be Vacant 
on August 3f. 


Salary, £200 per annum. The gentleman 
holding the office would require to be willing to give his 
whole time Lo its duties. Written applications, stating age, 
qualifications, references, &c., should be addressed to “* Tur 
HONORARY SECRETARIES, GEOGRAPHICAL Society, § Queen 
Street, Edinburgh,” not later than June 26, 1905. 


It is particularly requested that there be no canvassing of 
Members of Council. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER IN MATHEMATICS. Commencing Salary £175, to date 
from September 1 next. Applications, stating age, degrees and qualifica- 
tions, teaching experience, and enclosing testimonials, must reach the 
PrinciPAL not later than Tuesday, June 20. 

Birkbeck College, 

Breams Buildings, Chancery Lane, E.C. 


ne EE eee 
TO SCIENCE AND MATHEMATICAL 


MASTERS.—Required (1) For Technical School, Special Subjects, 
Electro Technics and Electricity, £160 to £200. (2) Chemistry, 
Physics, Mechanics, and Maths., ae resident, or the post might he 
non-resident. School in Ireland. (3) Well-qualified Master to teach 
Electricity, must have had experience in the organisation of the 
work of a Local Technical Instruction Committee, 4150 to £200. 
(4) Graduate, or A.R.C.S. for Chemistry, Physics, and Mechanics, 
4to0, resident. Endowed Grammar School. (5) Maths., Chemistry, 
and Physics, £r20. Couaty School. For particulars of the ahove and 
many other vacancies, address GrirFtTHs, Situ, Power & Satu, 


Tutorial Agents (Estd. over 70 years), 34 Bedford Street, Strand, 
London. : 


| BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
; FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 


J. E. Macxkenzig, Ph.D., D.Sc. 
"UH. Wren, Ph.D., B.A., B.Sc. 
{BGwe Grirritus, D.Sc. 


Chemistry eee 


Physics ... uae D. Owen, B.A., B.Sc. 

B. W. Crack, B.Sc. 

EK. H. Smart, M.A. 
“VW. G. Birt, B.A., B.Sc. 
Botany ... = es Ge B. Renpie, M.A., D.Sc. 


F. E. Fritscu, Ph.D., B.Sc. 
Zoology... oer oo 


we H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy «+. Geo, F, Harris, F.G.S. 


Assaying, Metallurgy & Mining. Gero, Patcnin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped lahoratories. 
Freneh, German, Spanish, Russian, Dutch, & Itaiian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Constractioa, Steam, Theoretical aad Applied 
Mechanics, Land and Quantity Surveying, and Estimatiag. 


Calendar 6d. (post free 8¢.), on applicatioa to the SECRETARY. 


UNIVERSITY CF BIRMINGHAM. 


FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 
Each of the value of ahout £06. 
(Founded by the late T. Avarey Bowen, Esq., of Melhourne, Australia. 
(2) Two BOWEN SCHOLARSHIPS in ENGINEERING. 
(6) One BOWEN SCHOLARSHIP in METALLURGY. 
(«c) Three PRIESTLEY SCHOLARSHIPS in CHEMISTRY. 


The object of these Scholarships is to encourage higher work and research 
ia Scientific Professional Engineering and in Chemical and Metallurgical 
Science. Applications, supported hy details of educational training, and 
references to former teachers and others, should he sent to the REGISTRAR 
on or before June 19, 1995. The Scholarships will be tenable during the 
Session 1905-6. 

Further particulars may be ohtained on application to the RecisTRAk. 


UNIVERSITY OF CAMBRIDGE. 


LONG VACATION COURSE, 1905. 
PATHOLOGY, PUBLIC HEALTH AND PHARMACOLOGY. 


This year the work of the Long Vacation Course will he divided into 
three sections: (1) (for D.P.H. Students) commencing on Monday, 
June 26, and (2) (for Junior Students of Medicine) and (3) (for Advanced 
Students, Medical Men, Veterinary Surgeons, &c.) commencing on 
Moaday, Jaly 3. 

Any further information may he obtained from Mr. E. E, Stupetncs, 
Pathological Lahoratory, Medical School, Cambridge. 


. Cambridge, May 19, 1905. 
B.Sc. EXAMS. 


Mathematics cee ae 


B.A. anpb 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION hy CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF inclades Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latia, Greek, French, German, &c. 

For terms, &c., address Mr. J. Cuarteston, B.A. (Lond. and Oxon.), 
Barlington Correspondence College, Clapham Common, Lendoa, S.W. 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C. 


The Governing Body invite applications for the following vacant appoint- 
ments -— 
MECHANICAL ENGINEERING DEPARTMENT. 
DRAWING OFFICE and LECTURE ASSISTANT, full time. 
Salary, £120 per annum. 
PATTERN MAKER and INSTRUCTOR in PATTERN MAKING, 
fulltime. Salary, £120 per annum. 
JUNIOR DRAWING OFFICE INSTRUCTOR, full time. Salary, 
#100 per annum. 
HU ORATORY DEMONSTRATOR for the Engineering Laboratories, 
full time. 
JUNIOR TECHNICAL ASSISTANT, full time. 
EVENING INSTRUCTOR in AUTOMOBILE WORK. two even- 
ings per week. 
ELECTRICAL ENGINEERING DEPARTMENT. 
JUNIOR TECHNICAL ASSISTANT, full time. 
JUNIOR LECTURE ASSISTANT, full time. 


Further particulars of any of the ahove, with forms of application, which 
should he returned not later than ro a m. on Thursday. June 20, 1905, can 
be obtained on application by letter to 


R. MULLINEUX WALMSLEY, D.Sc., Princ’pal, 
For other Scholastic Advertisements, see gage liv. 
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Typewriter 
for 
Beautiful Work. 


Swift, Quiet, and Convenient. 


Thustrated Booklet Post Free. 


The YOST TYPEWRITER CO., Eide 
50 Holborn Viaduct, London, £.C. 


DR. H. STROUD’S 


Apparatus for 


DETERMINING THE 
VELOCITY OF 
SOUND IN AIR, BY 
THE METHOD 
OF RESONANCE. 


The Resonance Tube is 3 ft. 
long, with a graduated scale 
fixed at the side. The sliding 
reservoir moves easily in a 
grooved frame, so that the water 
level can be ‘quickly altered. 


Price, in Polished Mahogany 
Biand; 24/- 


SOLE MAKHKERS- 


BRADY & MARTIN, Liv, 


Scientific Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in all kinds of Chemical and Physical 
Apparatus for Schools and Colleges, el Laboratories 
and Special Research Work 
CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN, 


hii 


TE DIOI sree 


Metol-Quinol 
Developer. 


Equally good for plates, 
films, bromide papers, gas- 
light papers and lantern 


slides. Economical and 
compact : portable and 
keeps. 


Sold by all dealers and chemists. 
WRITE FOR BOOKLET GRATIS. 


BURROUGHS WELLCOME AND CO., 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Offices—Snow Hill Buildings, London. 
PHO. 70 


copragnT] 


W. WILSON. 
STUDENT'S SPECTROMETER. 


, Pelescope and prism 
table reading to 1 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
seope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 


£6 0 O 


A very eee number of these instruments have been sold, 
nd have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


Accurate and 
Inexpensive. 


Price 


, PRICE 
cy 

3if | 21/- 
(es 8 
ee 
£33 

aa THE NEW PATENT 
PIESMIC BAROMETER. 
Descriptive To be obtained of a}l Opticians, or 
Pamphlet the SOLE MAKERS, 
Post Free. F. DARTON &CO., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 
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INDIAN FOREST SERVICE. 


An Examination will be held by the Civil Service Commissioners on 
August 29, 1905, for the selection of not less than nine candidates for 
appointment as PROBATIONERS for the Indian Forest Service. 

Age limits :—18 to 21 years, on January 1, 1905. - f 

Subjects of examination :—Mechanizs and Physics, Chemistry, Zoology, 
and Botany. - 

Applications for admission to the examination must be made on a printed 
form to be obtained (with further particulary as to the appointments, &c.) 
from the Secretary, Judicial and Public Department, India Office, White- 
hall, London, S.W., and to be returned to him not later than Saturday, 
July 1, 1905. ; 

No applications received after that date will be considered. 

A. GODLEY, Under Secretary of State. 

India Office, London, 

May 11, 1905. 


INDIAN GEOLOGICAL SURVEY 
DEPARTMENT. 


Selection will be made on or hefore July 15 next for a vacancy in the 
grade of ASSISTANT SUPERINTENDENT. Candidates should 
address the UNDER SECRETARY OF STATE FOR INDIA, India Office, 
London, S.W., from whom particulars can be obtained regarding qualifi- 
cations and other conditions of appointment. 

Preliminary notice is also given that in 1906 there will be at least one 
more vacancy, for which applications should be made in July, i906. 

India Office, London, 

May 27, 1905. 


AGRICULTURE AND LANDS DEPART- 
MENT, SUDAN GOVERNMENT. 


Applications are invited for two vacancies as DEPUTY INSPECTORS 
in the Agriculture and Lands Department of the Sudan Government. 
Candidates must be from about 22 to 30 years of age and unmarried. They 
must possess the National Diploma, a University Degree or College Dip- 
loma, in Agriculture. Preference will be given to those who possess a 
thorough knowledge of Agriculture from the practical standpoint. 

The commencing salary will he £420 per annum (abont £430 sterling). 
Bere ait candidates will be required to take up their duties as soon as 
possible. 

Applications, accompanied by copies of testimonials, birth certificate and 
inedical certificate, must be sent on or before June 30 to G. P. Foapen, 
Esq., Laburnums, Ashburton, Devon, from whom further particulars may 
be obtained. 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


Applications are invited for two vacancies as INSPECTORS under the 
Khedivial Agricultural Society, Cairo. Candidates must be from about 22 
to 30 years of age and unmarried. They must possess a University Degree 
or Diploma in Agriculture. Preference will be given to those who possess 
a thorough knowledge of agriculture from the practical standpoint. The 
commencing salary will be £350 per annum. The successful candidates 
will he required to take up their duties as soon as possible after September 1 
next. 

Applications, accompanied by copies of testimonials, hirtb certificate and 
medical certificate, must be sent on or hefore June 30 toG. P. Foapsn, 
Esq., Laburnums, Asblurton, Devon, from whom further particulars may 
be obtained. 


NORTHERN POLYTECHNIC 
INSTITUTE, 


HOLLOWAY, LONDON, N. 
REG. S. CLAY, D.Sc., Principal. 

The Governors of the above Institute invite applications for the following 
appointments to date from September 1, 1905 :— 

(1) CHIEF ASSISTANT in the Mechanical Engineering Department. 
Drawing office and shop experience essential. Salary, £150 per annum. 

(2) CHIEF ASSISTANT in the Architectural and Building Trades 
Department. Salary, £125 per annum. 

Applications to he made on special forms, which must be returned not 
later than June ro, to be obtained from 


W. M. MACBETH, Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the Post of 
DEMONSTRATOR and ASSISTANT LECTURER in GEOLOGY. 
Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (whicb need not be printed) must be sent on 
or before Tuesday, July 4, 1905. 
J. AUSTIN JENKINS, B.A., Registrar. 
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UNIVERSITY COLLEGE, BRISTOL. 


The Council invite applications for the post of LECTURER in 
BOTANY. Salary, £120 per annum. Applications and three copies of 
three recent testimonials to be sent in by June 16 to the undersigned, from 
whom further particulars may be obtained. 


JAMES RAFFER, 
Registrar and Secretary. 
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PETERHEAD BURGH SCHOOL 
BOARD. 


WANTED, as RECTOR for PETERHEAD ACADEMY (Higher 
Grade School), a Graduate in Arts, with Teaching and Organising experi- 
ence; Science qualifications a recommendation. Minimum salary, £300. 
The Rector is also organising Headmaster of the Evening Classes at an 
additional remuneration of Ten Guineas. To commence duty about Sep- 
tember s next. Applications, with nine copies of testimonials, to he lodged 


on or before 23rd instant with 
THOMAS MACKIE, 
School Board Offices, Clerk to the School Board. 
Peteihead, June 5, 1905. 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 


Applications are invited for the post of JUNIOR ASSISTANT 
LECTURER in MATHEMATICS. Some acquaintance with Experi- 
mental Mechanics, and with tbe practical teaching of Mathematics 
generally, is desired. The appointment wil] be made for a term of three 
years ata salary of £150 per annum. Applications should be sent to the 
REGISTRAR not later than June 24. 


BOROUGH OF LANCASTER 
MUNICIPAL TECHNICAL SCHOOL. 


STOREY INSTITUTE. 


WANTED, a SCIENCE TEACHER. Principal subjects, Electro- 
Technics, Electricity. Salary, 4160 to 4200. Form of application, 
PrinctraL, Storey Institute, Lancaster. 


THE UNIVERSITY OF LIVERPOOL. 


The Council invite applications for the vacant CHAIR of ENGINEER- 
ING. The income of the Chair consists of a fixed stipend and share of 
fees, and is guaranteed at not less than £900 per annum for five years. _ 

Applications, with references and, if the candidate desires, testimonials, 
are requested not later than June 21. Further particulars on application 
to the REGISTRAR. 


COUNTY BOROUGH OF HUDDERS- 
FIELD TECHNICAL COLLEGE. 


Principal~J. F, Hupson, M.A., B.Sc. 
A JUNIOR ASSISTANT who can help in the teaching of elementary 


classes is required in the PHYSICS Department. Some knowledge of 
Electrical Engineering essential. Salary, £50 per annum. For further 


particulars apply to 
THOs. THORP, Secretary. 


INDIA.—Two Masters wanted in August for 


Church School at favourite Hill Station, (1) for Mathematics, (2) for 
Science. Must be Graduates and Communicants. Salaries, Rs. 300 a 
month; resident. Organist could earn Rs.60 extra. Free passage. 
Testimonials and statement of age, &c., must accompany enquiries.— 
Address Professor Lewts, Cambridge. 


Metallurgical Laboratory, well equipped for 
experimental work, to let at low rent. One minute from Station. 
Fifteen minutes to City. Apply Marsnaut & Co., Campbell Works, 
Stoke Newington, N. (close to Station, G.E.R.}. Tel., 79 Dalston. 


18-inch Apps-Newton Coil for sale, in perfect 


condition. No trace of oxidation on the vulcanite. G. Bowron, 
57 Edgware Road, W. 
PHOTOMICROGRAPHY for Publishers, 


Lecturers, Manufacturers, and general scientific research. Good work, 
moderate charges.—Saxsy, 80 Ampthill Road, Aigburth, Liverpool. 


For Sale, the last 20 volumes of ** Nature,’”’ 
14 vols, uniformly bound in cloth.—J. Curtwett, Wednesbury. 


F. G. CUTTELL, Preparer of ROCKS, 


MINERALS, &c., for Microscopic Examination.—19 Abbotstone 
Road, Putney, S.W 


MICROSCOPICAL 
and LANTERN SLIDES 


of Natural History Subjects, from G/- per doz. 
Write for Catalogues to the ACTUAL MAKERS~— 
FLATTERS & GARNETT, Ltd., 


48 DEANSGATE, MANCHESTER. 


LagoraToRies ; CHURCH RoAO, LoncsicHT, M/c. 
Microscopical Stides showing Karyokinesis in Pinus, 1/- 
Hundreds of Marine Zoology Slides from 9d. each. 
Textile Fibres and Paper Making Materials, I/- each. 


NATURE STUDY REQUISITES. 
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HEELE’S 
FAMOUS lt 
SPECTROMETER = 


The axis, carrying the divided circle 
and observing-telescope, is carefully 


ground into the exceedingly durable (w; er ini mn 
cast-iron stand ; the collimator is firmly 4 a 4 i Tei 
connected with the stand, while the 25 = 
divided circle and observing-telescope : 


can be turned ahout their axes No. 6. 

independently as well as together ; 

both have clamps and micrometer mation ; goniometrical determinations may alsa be done after Wollaston’s method, and, 
when a Ganss’s eye-piece is used, according to Gau-s’s method. . These spectrometers are especially for universal use, as 
there is plenty of space between the telescopes, and supplied with circle divided into }°, reading to 1 minute by means of 
verniers ; collin ator and observing telescope have a diameter of { in, and a focal length of 7 in.; with one eye-piece, 


magnifying four times ; adjustable slit with micrometer-screw and comparison-prism. 


SECS 2 AS =: CE net. 


PETER HEELE, 115 HIGH HOLBORN, LONDON, W.C. 


Maker of Physical, Chemical and other Instruments, and every kind of Spectroscope 
and Polarimeter. 


Grand Priv, Paris, 1900; St. Lois, 1904; and other high awards, Telegrams: Alretitude, London. 


WHEATSTONE ELECTRIC LIGHT REFLECTING STEREOSCOPE 


FOR 


VIEWING NEGATIVE PLATES. 


Made to take any size Plate. 
PRICE COMPLETE, &G 10s. 


ELECTRIC LIGHT BATHS of all 
kinds. 
Special Illustrated List Past Free. 


HARRY Wr. COX, Lta., 


ACTUAL MAKERS of X-Ray, &c., Apparatus to the Admiralty, 
War Office, Colonial Offi:e, Indian Government, &c , 


da ROSEBERY AVENUE, & 15-24 LAYSTALL ST, 
LONDON, E.C. 
ILLUSTRATED CATALOGUE (including Instructions to Beginners) Post Free. 


HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 ‘CHARING CROSS ROAD, LONDON, W.C. 
gm=- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —a] 
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CHARLES GRIFFIN & CO., Ltd., 


PUBLISHERS. 


Just Reapy. In Medium 8vo. Handsome Cloth. 
THE SYNTHETIC DYESTUFFS 


And the Intermediate Products from which they 
are Derived. 
By JOHN CANNELL CAIN, D.Sc., and 
JOCELYN FIELD THORPE, Ph.D. 
Parr III. 
APPENDIX. 


Part I. Theoretical. Analytical. 


Part II, Practical. 


In Large 8vo, Handsome Cloth. 16s. net. 
A Dictionary of 
DYES, MORDANTS, & OTHER COMPOUNDS 
Used in Dyeing and Calico Printing. 

By CHRISTOPHER RAWSON, F.I.C., F.C.S., WALTER M. 
GARDINER, F.C.S., and W. F. LAYCOCK, Ph.D., F.C.S. 
“Turn to the hook as one may on any snbject, or any substance in 

connection with the trade, and a reference is sure to he found. The 

authors have apparently left nothing out.”—Texrtile Mercury. 


In Large 8vo. iad bene Cle, ; Fally Illustrated. gs. net. 
THE TEXTILE FIBRES OF COMMERCE. 
A Hand-hook of the Occurrence, Distribution, and Industrial Uses of 
the Animal, Vegetable, and Mineral Products used in Spinning and 
Weaving. 

By WILLIAM 1. HANNAN, 

Lecturer at the Ashton Municipal Technical School, Chorley Science 

and Art School, &c. 
. . Admirable illustrations.” 
—Textile Recorder. 


“Useful information. . 


Maree 8vo. Ebaincity Illustrated with Plates aa Figures in the Text. 
16s. net. 
THE SPINNING AND TWISTING OF LONG 
VEGETABLE FIBRES 
(Flax, Hemp, Jute, Tow, and Ramie). 

A Practical Manual of the most Modern Methods as applied to the 
Hackling, Carding, Preparing, Spinning, and Twisting of the Long 
Vegetable Fibres of Commerce. 

By HERBERT R. CARTER, Belfast and Lille. 

““We must highly commend the work as representing up-to-date 
practice.”""— Nature. 


LONDON: 12 EXETER STREET, STRAND, W.C. | 


REYNOLDS & BRANSON, 


THE 
RYSTOS 
STAND 

DEVELOPING | 
TANK. 


For Developing plates or 
cut films slowly in a very 
weak developer. 
Clean in use; gives excel- 
lent results with a minimum 
of trouble. 


MADE OF STOUT 
POLISHED COPPER. 


en 


ith : 


Tank to take 6 plates 15” x 12”, and;:with Adapters to suit 
any smaller plate; complete, &1:210:;0 
This arrangement is specially recommended to Radiographers and other 


NATURE 


Scientific Photographers. 


Tank to hold 1 doz. } plates only on a .. &/6 each. 
Tank to hold 1 doz. 5” x 4” plates only on BYE og 
Tank to hold 1 doz. 4 plates only oe G/- ,, 


Postage on any of above three sizes, 4d. extra. 


NEW PHOTOGRAPHIC PRICE LIST, 25th EDITION, ON 
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A MANUAL OF OU IJTERNIONS. 
A Manual of Quaternions. 

Joly, F.R.S. (London: Macmillan and Co., Ltd., 

1905.) Pp. xxvii+320. Price ros. net. 

ROF. C. J. JOLY’S ‘‘ Manual of Quaternions ”’ is 

an important addition to the literature of the sub- 

ject. It at once takes rank with Tait’s ‘* Treatise ’’ as 

an eminently serviceable exposition of Hamilton’s 
great calculus. 

Hamilton’s own works, the ‘f Lectures’ and the 
<‘Elements,’’ are in their way inimitable. Unfortu- 
nately, their style is not suited to the average student 
eager to acquire a working knowledge of the mathe- 
matical method developed in them. Tait alone of the 
younger contemporaries of Hamilton seemed to have 
been able to appreciate the ‘‘ Lectures ’’; but he him- 
self used to relate how, as he laboriously read through 
the first six, he began to despair of his own powers. 
There seemed to be such diffuse discussion, and withal 
so little apparent progress. But the seventh lecture 
came like a transformation scene. Every page dis- 
played new beauties, every paragraph disclosed the 
marvellous power and variety of the method. From it 
Tait drew his inspiration, and proceeded to enlighten 
the world as to the meaning and purpose of the 
quaternion. 

To the student who has grasped the essentials of 
the method Hamilton’s second volume, the ‘‘ Ele- 
ments,’ will always prove a happy hunting ground; 
but experience has shown that its very completeness 
acts as a deterrent. In the much smaller treatise 
written by Tait, the important practical aspects of 
quaternions are more rapidly though less logically de- 
veloped, and the chief value of Tait’s work lies in his 
characteristic treatment of dynamical and physical 
problems. It has been long felt, however, that a good 
working manual of quaternions was needed, by use 
of which the mathematical student could come quickly 
into touch with all that is essential in the calculus. 
This is what Prof. Joly has endeavoured to supply. 

For reasons clearly explained in the preface, the 
author has (reluctantly, he confesses) forsaken the 
Hamiltonian approach. Instead of developing the cal- 
culus logically from the definition of a quaternion as 
the ratio of two vectors, he defines independently the 
quantities Se8 and Ve8, and then writes the product 
28 as equal to the sum of these two. The student 
must, of course, take on trust that there is some good 
reason for defining Se8 as minus the product of the 
length of one vector into the length of the projection 
of the other upon it. This is, at root, the peculiarity 
of Hamilton’s system which troubled O’Brien nearly 
sixty years ago, and has not ceased to trouble occasional 
critics since. There is a kind of notion hovering about 
in some minds that the positive sign in algebra is more 
natural than the negative sign, the truth being, of 
course, that the one necessarily implies the other. It 
is to be feared, however, that this apparently arbitrary 
assumption of the negative sign in translating Se8 into 
ordinary trigonometrical notation (Clifford calls it a 
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convention) will puzzle many a student. Prof. Joly 
soon gives the reason for the negative sign, though 
not quite so definitely as might be desirable; but it is 
questionable if its full significance will be appreciated 
until considerable progress has been made in acquiring 
quaternionic skill. The reader is advised to exercise 
a strong faith, and to proceed nothing fearing. If he 
persevere he will soon get out of the valley of the 
shadow of the negative sign. 

It is possible that some critic may regard this for- 
saking of Hamilton’s logical basis as a confession of 
weakness. But this is not so. The weakness is in the 
average student, for whom a somewhat simple intel- 
lectual diet must be prepared in the hope that the 
mental digestion may be strengthened sufficiently to 
assimilate the strong Hamiltonian food which Prof. 
Joly serves up a little later, The truth is that very few 
students are able to appreciate to the full an absolutely 
logical argument until they have a certain amount of 
practical knowledge imparted to them more or less by 
authority. 

So far as the principle of the method is concerned, 
Prof. Joly ranges himself at first on the side of those 
vector analysts who neglect the quaternion, But it 
is only for a couple of pages at the beginning of 
chapter ii. On p. 8 the important formula 


(aB = Sa + Vas) 


is introduced as a definition of the quaternion, and the 
quaternion is never afterwards lost sight of. Its 
fundamental importance and analytic value are in 
evidence on every page. It must be admitted that by 
this line of approach the reader is rapidly brought 
into touch with the essential elements of the subject. 
There is, nevertheless, a certain arbitrariness which 
is not satisfying to the mind, nor is it clear when 
all is done what is really fundamental. A critically 
minded student might possibly be inelined to say, Why 
not define Se8 as plus the product of the lengths of the 
vectors into the cosine of the angle between them, and 
then define the quaternion 8 by the formula Va8— Sep? 
At first sight it seems to amount to the same thing, and 
yet, as will be found on trial, it leads to a system 
clothed in quaternion garments, but more ltke the 
fabulous ass in the lion’s skin than the real lion. 
Having thus established in chapter ii. the funda- 
mental properties of the quaternion, Prof. Joly rapidly 
runs over certain important transformations of vector 
products and ratios (chapters iti. and iv.), and simple 
applications to the geometry of the straight line, plane 
and circle (chapters v. and vi.). Then follow, treated 
in separate chapters, differentiation, linear vector 
functions, quadric surfaces, and the geometry of curves 
and surfaces. Here the power of the calculus asserts 
itself strongly. Numerous examples are supplied 
throughout for the student to work upon and develop 
his analytical skill, In subsequent chapters dynamical 
problems of various kinds are taken up—such as as- 
tatic equilibrium, screws and wrenches, strains, central 
forces, constrained motion, motion of a rigid body, and 
the like. A valuable and well arranged chapter on the 
operator vy treats of heterogeneous strain, spherical 
harmonies, hydrodynamics, elasticity, electromag- 
netic theory, and wave propagation generally. The 
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treatment is by no means superficial, and is in many 
places highly condensed. It is all done in forty-two 
pages, a remarkable testimony to the compactness of 
quaternion notation and the brevity of quaternion 
proofs. In chapter xvii., on projective geometry, 
Prof. Joly gives his own interesting extension, in which 
a new interpretation is assigned to the quaternion, and 
he concludes in chapter xviii. with quaternions 
generalised so as to be applicable to space of any 
number of dimensions. 

There can be no question us to the high merits of 
the ‘* Manual of Quaternions.*’ It is a worthy com- 
panion volume to the master’s own great works. Like 
the ‘‘ Elements ’’ of Hamilton and the ‘‘ Elementary 
Treatise *’ of Tart, it is characterised by the extra- 
ordinary range of mathematical subjects which come 
within its scope. It is not merely the substitution of 
one symbol for three or one for four which makes this 
condensation possible, for that, alter all, is a question 
simply of notation. But the quaternion calculus re- 
joices in the possession of two remarkable operators, 
the linear vector function $ and the vector differen- 
tiator y. They operate singly and in combination 
according to faws which naturally evolve them- 
selves from the fundamental laws of the calcufus. 
They can be linked together in an endless variety of 
ways, and go far to give to Hamilton's quaternions a 
flexibility, power, and pictorial compactness not 
possessed by any other general method which is 
directly applicable to problems of mathematics pure 
and applied. These features are exquisitely brought 
out in Prof. Joty’s ‘‘ Manual." Ce Ga JK 


SOME MEDICAL WORKS. 


(1) New Methods of Treatment. By Dr. Laumonier. 
Translated from the second revised and enlarged 
French edition, and edited by Dr. H. W. Syers. 
Pp. xviit+321. (London: Constable and Co., Ltd., 
1goy.) Price 7s. 6d. net. 

(2) The Surgery of the Diseases of the Appendix 
Vermiformis and their Complications. By W. H. 
Battle and E. M. Corner. Pp. xi+208. (London: 
Constable and Co., Ltd., 1904.) Price 7s. 6d. net. 

(3) Clinical and Pathological Observations on Acute 
Abdominal Diseases. (The Erasmus Wilson Lec- 
tures, 1904.) By E. M. Corner. Pp. 98. (London: 
Constable and Co., Ltd., 1904.) Price 3s. 6d. net. 

(4) A Short Treatise on .tuti-Typhoid Inoculation. 
By Dr. A. E. Wright. Pp. x+76. (London: Con- 
stable and Co., Ltd., 1904.) Price 3s. 6d. net. 

(5) The Suppression of Tuberculosis. By Prof. E. 
von Behring. Authorised translation by Dr. Charles 
Bolduan. Pp. v+85. (New York: John Wiley 
and Sons; London: Chapman and Hall, Ltd., 1904.) 
Price 4s. 6d. net. 

(1) VERY year a muftitude of substances, chiefly 

synthetic, is introduced, every one being 
extolled as a certain cure for this or that ailment. 

By good fortune one of them is now and then found 

to be of real value, and for a time at feast finds a 

place in the ‘‘ aramentaria medica,’’ but the majority 

in a year or two pass into oblivion. 
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modes of treatment come and go, most of them being 
of little worth. But the medical practitioner is ex- 
pected to know of all these medicinal substances and 
vagaries of treatment, and must be prepared to employ 
any one of them at the suggestion of some faddist 
who happens to consult him. From this point of view 
the first book on our list may be a useful guide, but 
otherwise one would be inclined to ask, cui bono? 
Some of the substances included in the volume are 
by no means new, e.g. thyroid, guaiacol, and the anti- 
toxic sera, while others which have a greater claim 
to novelty, and are, moreover, of real value, such as 
aspirin, acetozone, urotropine and cystamine, and 
purgen, are omitted, In dealing with tetanus anti- 
toxin, no mention is made of injection into the spinal 
cord or nerve trunks. .\s regards phosphorised prin- 
ciples, lecithin, glycerophosphates, &c., which have 
of fate been extolled in wasting diseases and nervous 
affections, the administration of a couple of eggs a 
day would probably be of far greater benefit than any 
of the medicinal preparations of these substances. 

(2) Messrs. Battle and Corner give a succinct 
account of the anatomy, pathology, symptoms, and 
treatment of that common and fashionable malady 
appendicitis which may be safely recommended as a 
guide for the medical practitioner. The origin and 
function of the vermiform appendix are discussed, 
that little blind tubular appendage of the bowel in- 
flammation of which gives rise to se much trouble. 
The appendix has usually been regarded as a vestigial 
structure and useless in function, but the researches 
of Mr. R. Y. A. Berry, of Edinburgh, suggest that 
it is a specialised mass of lymphoid tissue which the 
authars conceive may serve as a defensive mechanism 
against bacterial invasion in a portion of the bowel 
where, for anatomical and other reasons, there is a 
delay in the passage of the intestinal contents on- 
wards, and special protection is therefore required 
against the absorption of bacterial products. 

(3) This work is based on material collected in com- 
pilation of the Erasmus Wilson lectures, 1904. The 
author states that the main object of his lectures was 
to direct attention to the identity of the pathological 
changes concerned in the production of af] acute per- 
forative and gangrenous processes of the alimentary 
tract. He suggests that two extremes of tissue death 
or necrosis may be recognised, viz. that due to de- 
privation of blood and that caused by the action of 
micro-organisms. Between these two there are 
various grades and admixtures; the former is slow in 
action, the latter very rapid, and it is this which plays 
so important a part in abdominal necrosis. The work 
is practically a collection of notes, but is interesting 
reading. 

(4) Prof. Wright has done well to collect into a 
single volume the various papers, with amplifications, 
he has from time to time contributed to various 
journals on the subject of anti-typhoid vaccination. 
The method of preparation of the vaccine, theoretical 
and practical considerations as to its use, and statistics 
of its value are aff considered. With regard to the 
last named, it must be mentioned that some con- 
troversy has taken place in the medical Press as to 
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the validity of Prof. Wright's conclusions from the 
statistical evidence. 

(5) This little book should be in the hands of every 
hygienist, and, since it deals largely with bavine 
tuberculosis, of every scientific stock owner. Behring 
is one of those who not only disbelieves the dictum 
of Koch of the essential distinction between human 
und bovine tuberculosis, but goes to the other ex- 
treme, and asserts that ‘‘ the mills fed to infants is the 
chief cause of consumption,’’ and he would insist on 
the pasteurisation of all milk. He asserts that pul- 
monary tuberculosis (phthisis or consumption of the 
lungs) iS not an infection from inhaled tubercle 
bacilli. Besides pasteurisation, Behring also recom- 
mends the use of formalin as a preservative of milk, 
a procedure which will probably not commend itself 
to the authorities here, though there is a good deal 
to be said in its favour. Finally, he describes a 
method of vaccinating cattle against the tubercle 
bacillus by the aid of which he hopes eventually to 
stamp out bovine tuberculosis, and as a consequence 
human tuberculosis, a consummation devoutly to be 
hoped for. Rey lie Tal: 


THE PIONEERS OF GEOLOGICAL THOUGHT. 


Karl Ernst Adolf von Hoff, der Bahnbrecher moderner 
Geologie. By Dr. Otto Reich, Pp. xvit144. 
(Leipzig: Veit and Co., 1905.) Price 4 marks. 

HIS clearly written work, undertaken with a just 
enthusiasm, is «a welcome and permanent con- 
tribution to the biography of scientific men. Von 

Hoff’s position as an original thinker is at least equal 

to that of Lyell, though both writers, of course, found 

notable Bahnbrecher before them, in Hutton, Des- 
marest, and_ others. Karl von Zittel, in his 

“ Geschichte der Geologie,’ held the balance very 

wisely between von Hoff and Lyell when he wrote, 


‘The third volume (of von Hoff's ‘‘Geschichte der... 
natlrlichen Veriinderungen der [rdoberflache ‘’) 1s 
clearly influenced by Charles Lycll’s first volume of 
the ‘Principles of Geology,’ which had appeared 
in the meantime. Von Hoff unreservedly adopts the 
point of view of the great British investigator; yet 
Lyell’s views corresponded on the whole with what 
von Hoff had put forward ten years before as the 
result of his historical researches. The fact that von 
Hoff's meritorious work was not properly valued, 
and was put in the shade by Lyell’s epoch-making 
book, which appeared almost simultaneously, is 
easily explained by the circumstance that the 
modest German man of science derived his material 
mainly from books, that his posttion did not allow 
him to examine in the field the questions which 
he discussed, and that he enriched science by no new 
facts; he faced his problem as a historian, and not 
as an observer.”’ 


[Let us frankly admit, on the Jritish side, that 
Lyell was not among the great original observers, and 
that his eminence rests on his brilliant perception of 
the meaning of correlated facts; yet his energy of 
movement and his frequent travels gave him an im- 
mense advantage over his contemporary. Dr. Reich 
shows us how von Hoff was oceupied in many other 
affairs while preparing himself for his ‘t Geschichte,” 
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a work of immense originality, and free indeed fronv 


the prejudices of his day. 

In 1788 von Hoff entered the University of Jena, in 
his native region of Thiiringia, and proceeded after 
two years to Géttingen. Here he found inspiration 
in the character and friendly help of Blumenbach; 
but his professional work lay in diplomacy, and in 
1791 he was appointed Secretary of Legation under 
his own Government of Gotha, where his father was 
already a Privy Councillor. As in France, the scien- 
tific renaissance was accompanied by national move- 
ments that might well have extinguished private calm 
and study. Von Hoff was one of the delegates who, 
in 1806, pursued Napoleon's court from Berlin to 
Posen, and who secured the entry of Gotha into the 
saving grace of the Confederation of the Rhine. True 
to the interests of his State, he bore greetings to 
Jerome of Westphalia two years later, and helped to 
steer Gotha again into safe waters, this time under a 
German egis, when Leipzig had seen the downfall 
af his alien suzerain. Yet, amid all the excitement 
of the times, when princes scampered rabbit-like from 
hole to hole, von Hoff founded a geological journal 
in $01, met Werner in Gotha, and was struck by his 
mental limitations, spoke and corresponded heartily 
with Goethe, and explored the Thtiringian Forest in a 
number of geological excursions. In the sanguinary 
year of 1806 he encountered Humboldt in Berlin, and 
the diplomat of Gotha was describing his native wood- 
lands when the echoes of Fricdland spread dismay 
through Germany. 

In 1822 the first volume of his famous ‘‘ Geschichte 
der durch Uberlieferung nachgewiesenen nattrlichen 
Veriinderungen der Erdoberflache ’ appeared from. 
the house of Justus Perthes in Gotha; and Dr. Reich 
does well to press the claims of this work as the 
foremost and most rational attempt to free geologists 
from their popular catastrophic school. Dr. Reich 
(p. 107) quotes from Blumenbach to show that 
Hutton’s views had spread to Germany in 1790, and 
that Voigt of Jena had already prepared the way by 
prior and independent conceptions of his own. Von 
Hoff surpassed Hutton in urging the power of exist- 
ing causes working through long periods of time. 
This position had been reached by him as early as 
1Sa1 (p. 111), and his biographer is inclined on this 
aecount to aceuse Lyell of overshadowing wilfully his 
predecessor. It is idle, however, to quote from the 
edition of the ‘‘ Principles of Geology " issued in 1872 
(p 131), in which numerous alterations and additions 
had ted to much excision. Instead of the solitary 
quotation from von Hoff referred to by Dr. Reich in 
support of his contention, we find five references in 
the first edition of vol. i. (1830), and two more in 
the second edition of vol. ii, (1833). Five references, 
moreover, to von Hoff remain in the eighth edition of 
the ‘ Principles,"’ issued in one volume in 1850. Since 
Lyell in his first edition devoted nine pages to the 
views of Hutton, out of the seventy given to the 
history of geology, he can hardly be said, as Dr. 
Reich would have us believe, to have shown ingrati- 
tude to Hutton also. 

In 1826, in a memorial notice of Blumenbach, vom 
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Hoff proved how far he was prepared to go in accept- 
ing organic changes as the result of changes of the 
earth's surface. Side by side with a progressive de- 
velopment of the surface-features, he saw the necessity 
for a transformation in the nature of the organic 
world. The quotation given on p. 134 may not imply 
so much as Dr. Reich reads into it; but we are 
grateful to him for setting before us the absolute 
mental pre-eminence of von Hoff in the world of 
Continental geologists of his day, and the fact that, 
from one cause or another, no conception of his great- 
ness and originality can be gained from the historical 
résumé of Lyell, with which all English readers are 
familiar. Gy AG JEG: 


MINE AIR. 

The Investigation of Mine Air. By Sir C. Le Neve 
Foster, F.R.S., and Dr. J. S. Haldane, F.R.S. 
Pp. xii+1g1; illustrated. (London: Charles Griffin 
and Co., Ltd., 1905.) Price 6s. net. 

INCE the Hon. Robert Boyle published in 1671 
his essays on “ The Temperature of the Subter- 
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Effluviums,”’ and Athanasius Kirscher devoted a chap- 
ter of his ‘‘ Mundus Subterraneus ”’ (1678) to the occur- 
rence of inflammable gas in the Herrengrund copper 
mines, there has been a constant succession of memoirs 
dealing with the gases mct with in mines. The latest 
addition to the series, by making accessible the results 
of German, French, and British investigations, should 
do much to add to the knowledge of the composition 
of mine gases and of their influence on human life. A 
large portion of the work was left in manuscript by Sir 
Clement Le Neve Foster at the time of his death, and 
such revision as was necessary has been undertaken by 
Dr. J. S. Haldane, who has added a section of great 
value, embodying a description of rapid methods of 
analysis that he himself has devised and an essay on 
the interpretation of mine-air analyses in the light of 
recent investigations. 

The book is of a composite nature. The first section 
is a translation of the introductory treatise on mine-air 
analysis by Prof. O. Brunck, of the Freiberg School of 
Mines. ‘The second section is a translation of a paper 
by Mr. Léon Poussigue on the measurement of air 
currents and fire damp at the fiery Ronchamp collieries, 
the deepest mines in France. The third and longest 
part contains a summary of Dr. Haldane’s work on the 
examination of mine air. As an appendix is added a 
detailed account, from Sir Clement Le Neve Foster’s 
reports to the Home Secretary, of the effects of 
carbonic oxide in connection with the Snaefell mine 
disaster in the Isle of Man in 1897. Sir Clement’s 
exposure to carbonic oxide during the recovery of the 
bodies of the miners killed was the starting-point of 
the illness that ultimately proved fatal. 

The methods of analysis for mine gases described by 
Prof. Brunck are simple, and in no respect less accu- 
rate than the most delicate methods of exact gas 
analysis. The fulness of the instructions and the sim- 
plicity of the methods should induce mining engineers 
to practise gas analysis and to regard it as an impor- 
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tant guide to the safety of the workings placed under 
their charge. 

Since November, 1891, a special department has been 
organised at the Ronchamp collieries for the purpose of 
determining the proportion of fire-damp in the work- 
ings. The Le Chatelier combustion apparatus is em- 
ployed, and an assistant makes two hundred deter- 
minations a day. 

In the third section the methods of determining 
oxygen, carbonic anhydride, nitrogen, and fire damp 
described by Dr. Haldane well fulfil the practical re- 
quirements of being very accurate and rapid. His 
method of obtaining and transporting samples of mine 
air in two-ounce stoppered bottles is trustworthy and 
much more convenient than Poussigue’s method of 
using a 1}-litre bottle, or Winkler’s method of using 
a to-litre sheet-zinc vessel recommended by Brunck. 
One cannot help thinking that in the latter case pro- 
longed storage in a zine vessel would have an effect 
on the composition of the gas. In Dr. Haldane’s dry 
bottles no sensible alteration of the contained sample 
occurs within a fortnight or more. His method of 
gas analysis is similar to that originally described by 
him in the Journal of Physiology in 1898; and he now 


closed in a wooden case measuring 7 by 12 by 23 inches 
and weighing 52lb., by means of which accurate de- 
terminations may be made, on the spot underground, of 
various impurities in the air. He also describes a con- 
venient method of determining the quantity of stone- 
dust in the air of working places in metalliferous 
mines. The disastrous effects produced by the habitual 
inhalation of air containing stone-dust are now gener- 
ally recognised. The air of an “ end” or “‘ rise ’”’ just 
after blasting contains large quantities of dust, and the 
men ought not to return until there is less than 1 milli- 
gram in ro litres of air. The average air of a 
*“ stope ’’ where men are working should not yield any 
weighable dust in that quantity of air. 

Obviously a complete analysis of mine air is useless 
unless the significance of the results is understood. 
The chapter on the interpretation of mine-air analyses 
is consequently of far-reaching importance. Dr. Hal- 
dane advocates the use of the convenient term “‘ black 
damp ” for the nitrogen and carbonic anhydride. It 
is the gaseous residue resulting from the slow oxidising 
action of air on oxidisable substances in a mine. It is 
very commonly confused with carbonic anhydride, but 
it really consists chiefly of nitrogen. Black-damp, 
which was nothing but pure nitrogen, was described by 
Mr. H. A. Lee (Prec. Colorado Scientific Society, vol. 
vii., p. 163, 1904) as occurring in a metalliferous mine 
in Colorado. A useful section on the effects of air im- 
purities on men concludes part iii. Much of the infor- 
mation in this part has already been published by Dr. 
Haldane in Home Office reports and in papers read 
before the Institution of Mining Engineers; but an 
authoritative summary of the results arrived at is a 
welcome addition to technical literature. 

The book, which was originally intended for Le Neve 
Foster’s students at the Royal School of Mines, should 
prove invaluable, not only to mining engineers at col- 
lieries, but also to those engaged in metalliferous mines. 

J} Ins 18), 
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AN INDIAN GARDEN. 


An Indian Garden. By Mrs. Henry Cooper Eggar. 
Pp. viii+181; illustrated. (London: John Murray, 
igo4.) Price 7s. 6d. net. 

N unpretentious little book, written in an easy 
vein, printed on very light paper and in the 

best of type, ‘‘An Indian Garden ’’ might well be 
suited to while away pleasantly an idle hour. There 
is so much freshness about the book, so much 
enthusiasm for the author’s garden, such a lovable 
unconsciousness of the inward triviality of the hun- 
dred and one little incidents, servant, cobra, and dog 
stories and harmless gossip woven into this tale of 
amateur gardening, that one would fain make the 
personal acquaintance of the writer. 
our interest centres more and more in the healthy, 
vigorous, and amiable personality that sways this 
old Indian Garden of 53 acres, whilst the garden 
itself, with its old trees, its amaryllis and caladium 
beds, its fernery, its obstreperous lawn of ‘‘ Dooba ”’ 
grass (Cynodon Dactylon), and its general propensity 
to run back to jungle, becomes so much background. 

In those circumstances one forgets to look out for 
any systematic information on the conditions of 
gardening in India, nor is there any room for criti- 
eising seriously the author’s botany. One does not 
stop, for instance, to ponder over the curious “ almond 
tree’? (p. 43) with the convolute embryo, or mind 
that the lycopodium (p. 50) ‘‘ that turns a beautiful 
electric blue in the shade ’’ is in reality a Selaginella 
(S. uncinata), or that the deodars (p. 141) whieh ripen 
their berries in July are evidently the debdars (Poly- 
althia longifolia) mentioned repeatedly in the earlier 
pages. It must all be beautiful, and one longs to 
see it. 

We are not told where the garden is. Its where- 
abouts, like other things in the book, are hidden 
under a delightful incognito. It is just a few feet 
above the sea in a vast plain ‘‘ with never a rise, 
sufficient to be called a hill anvwhere near for 100 
miles.’’? It may be, and very likely it is, in Bengal, 
as the locality from’ which the preface is dated and 
other indications suggest; but that, again, matters 
very little. It is in keeping with the light, playful 
humour which pervades the whole book. Still, it 
would be unfair to pass over the faet that there are 
passages in it which for keenness of observation, 
terseness and descriptive power, rise high above the 
average level of the book. Thus on p. 41, “I like the 
Casuarinas, though they are bad gardeners, and suck 
up all the moisture in the earth for some long dis- 
tance round their roots, so that nothing can possibly 
live near them; sometimes in the early morning they 
weep it all back copiously like rain ’’; or on p. 145, 
“Tf one wanted to photograph the movements of an 
opening blossom, one should select the Crinum 
augustum. It is a noble plant, this lily; about 4 feet 
high, with scented flowers, numbering 22 in a bunch 
at the end of a long stalk as thick as a ruler. I 
passed by one just after a shower of rain this even- 
ing, and noticed that four or five of the 4 inch long, 
pink-striped buds were just ready to open. I came 
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by again shortly after, and lo! and behold! they 
were open, quite wide open, too. In my next turn, 
20 minutes after, the long petals had entirely curled 
themselves backwards like rams’ horns. One could 
see them all a-quiver with the intensity of the move- 
ment still. In one hour the points of those petals 


| must have described an are of 8 or g inches or 


MmMOne} aa 
There is a dainty coloured frontispiece representing 


| a branch of an Antigonon (evidently A. leptopus)— 
| though it is difficult te see why a representative of an 


exclusively American genus should usher in ‘‘ An 
indian Garden ’’—and eighteen illustrations, photo- 
graphie prints, some of them veritable gems for their 


| general beauty and exquisite clearness. 
As we read on, | 


Or1to STAPF. 


OUR BOOK SHELF. 


Byeau lias Seavan ep. 
(London: T. Fisher Unwin, 1905.) 


Animals I Have Known. 
304; illustrated. 


Price 5s. 
lr the present rate of issue be much longer 
maintained, popular books on mammals (or 


| ‘*animals,’? as they are still ealled by the man in 


the street) will soon begin to rival in number those 
devoted to birds. In the voluine before us the author, 
without having anything specially new to com- 
munieate, discourses pleasantly enough on _ the 
mammals (both wild and domesticated) of our own 
islands, as well as on those of two other countries, 
namely, Australia and South America, with which he 
is personally familiar. His anecdotes and descrip- 
tions are emphasised by the numerous reproductions 
from photographs with which the work is illustrated. 
Most of these are first rate, the one of the thylacine, 
or Tasmanian wolf, showing to perfection that 
gradual merging of the tail in the body to which the 
author specially alludes, and which so markedly dis- 
tinguishes many of the lower mammals from their 
more specialised relatives. 

Unfortunately, the text is marred by a number of 
more or less inexcusable blunders and errors, which 
cannot but deceive tne class of readers for whom the 
bool: is intended. On the very first page we are told, 
for instanee, that there lived in Britain during the 
mammoth period ‘‘ tapir-like three-hoofed creatures 
with long snouts.’? This ean evidently be nothing 
else than the Oligocene palzotherium, an animal to 
which reference is again made on p. 279, where 
the author observes that he has momentarily for- 
gotten its name—a nice admission to make in print! 
A similar ‘“‘ muddle’? in regard to palaontological 
chronology is made on p 16, where we find opossums 
included among the British Pleistocene fauna. Even 
more serious is the deliberate statement on p. 222 
that the duckbill, or platypus, is the only known 
oviparous animal—more especially in view of certain 
doubts that have been expressed of late years as to 
whether this species does actually lay eggs. Again, 
on p. 291 we are told that all South American monkeys 
are furnished with prehensile tails, while ten pages 
later we are informed that the vampire bat taps the 
blood of its victims with its canine (instead of incisor) 
teeth. Moreover, in the plate on p. 299 the author 
figures as that of the true blood-sucking vampire 
the head of a javelin-bat (Phyllostoma) or a nearly 
allied species. Possibly the latter species may ocea- 
sionally suck blood, but it is not the vampire par 
excellence. In the figures of a bat on p. 91, which 
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may be presumed to be intended for the pipistrelle, the 
tail is entirely omitted, so that there is nothing to 
support the median extension of the interfemoral 
membrane! The following remarkable sentenee (p. 
202), we are glad to acknowledge, is not typical of the 
author’s style: —* The koala’s habits are sluggish, 
and though able to climb well, moves about the trees 
in a most deliberate manner.” IRs lee 


Queen-Rearing in England, and Notes on a Scent- 
producing Organ in the Abdomen of the WWorker- 
Bee, the Honey-Becs of India, and Enemies of the 
Bee in South Africa. By F. W. L. Sladen. 
(Houlston and Sons, 1905.) 


Tuer scope of this little work by a practical bee- 
Ixceper is sufficiently indicated by its title, and the 
bulk of its contents has already appeared in the 
British Bee Journal and the Entomologist’s Monthly 
Magazine. There is a coloured frontispiece repre- 
senting the queen and worker of the Golden Italian 
bee, and there are numerous text-illustrations of 
no remarkable excellence .\fter a chapter on queen- 
rearing in nature, several chapters are devoted to 
the best artificial means of securing a supply of 
queens for multiplying or improving bee-colonies ; and 
a brief account is given of different races called the 
Italian (or Ligurian) Bee, the Golden Italian Bee, and 
Carniolan Bee, and the Cyprian Bee. In a later 
chapter Mr. Sladen remarks that when vibrating their 
wings, and especialiy when swarming, bees produce 
a peculiar tune which has been supposed to attract 
their comrades; but the author thinks the attraction 
is at least partly due to a powerful scent emitted 
when a membrane situated between the fifth and sixth 
dorsal segments of the abdomen is exposed. his is 
fully deseribed and figured. Short chapters on the 
honey bees of India (Apis dorsata, florea, and 
indica), and on enemies of bees in South Africa; 
* Bee Pirates ’’ (sandwasps belonging to the genera 
Palarus and Philanthus), a Tachinide parasite in the 
abdomen; and a species of Chelifer conclude the work. 


By N. R. Carmichael. Pp. 
(INingston, Ontario: R. 


Physical Experiments. 
xi+127; with diagrams. 
Uglow and Co., 1904.) 


ANYONE drawing up an elementary course of mechanical 
and physical experiments, and wishing for a 
manual to accompuny it so as to make the prepara- 
tion of a special volume unnecessary, could hardly 
do better than adapt his course to the manual 
before us. It contains just the short deseription which 
would otherwise be produced by some copying process 
for distribution to a class, or, failing this, would pro- 
bably be written on a blackboard. That is to say, 
there is just enough description to indicate to a pupil 
what he is expected to do, and which would be copied by 
him into his notebook. .\ teacher will require to amplify 
the book verbally, either in the course of a short demon- 
stration at the beginning of the elass, or, if his lectures 
and the practical work run together very well, this 
might sometimes be done in the course of the lectures. 
The aim that Mr. Carmichael has had before him has 
been to state concisely the nature of the quantity to be 
measured in each experiment and the theory under- 
lying the method suggested. Descriptions of instru- 
ments are entirely omitted, as the students are ex- 
pected to have the apparatus given them by an 
Instructor, 

With regard to the selection of experiments, the 
objcet has been to give students who have but a 
limited time for laboratory work a practieal acquaint- 
ance with as many physical quantities as possible. The 
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fact that the author is a teacher in a school of mining 
is a guarantee that the technical student is intended to 
be served; but it is the more academic, but equally 
necessary, side of his training that is here catered for. 


An Introduction to Elententary Statics (Treated 
Graphically). By R. Nettell. Pp. 64. (London; 


Edward Arnold, 1yo05.) Price 2s. 


Tus bool: consists of a set of graduated exercises in 
graphical staties. The first seventy, about half the 
total number, are restricted to problems on the equi- 
librium of three forces at a point, and are intended to 
be worked by means of the parallelogram of forces. 
In succeeding problems the triangle of forces and the 
polygon of forces are introduced. The principle of 
moments is also employed. .\ few examples are given 
of the determination of the centre of gravity of simple 
plane figures, and in the final examples the subject is 
carried as far as the equilibrium of four non-concurrent 
forces in one planc. ‘The link polygon is not used, se 
that parallel forces arc scarcely referred to. It will be 
seen how extremcly limited is the ground covered by 
this book. The constructions are not founded on or 
verified by experimental work of any kind. No veetors 
other than foree vectors are introduced. ‘Trigonometri- 
cal calculations, even of the simplest lind, are rigidly 
excluded. The book is intended to be used by classes 
of voung boys, but its scheme does not harmonise with 
the ideas now prevalent as to the way in which ele- 
mentary mathematics should be taught to youths. 


The Elements of the Differential and Integral Calculus. 
By D. F. Campbell. Pp. x+364. (New York: The 
Maenillan Co.; London: Maemillin and Co., Ltd., 
1904.) Trice 7s, 6d. 

Tuts book seems well adapted to serve as a text-book: 
for a first course in the differential und integral cal- 
eulus. Fourteen chapters deal with the differential 
calculus ind its applications to maxima and minima 
values, expansions in series, and the geometry of plane 
curves. The fundamental ideas of integration are very 
fully explained, the second fourteen chapters being de- 
voted to the integral caleulus and its application to 
finding plane areas, lengths of curves, areas olf sur- 
faces, and volumes. In a short chapter dealing with 
approximate integration, the first and second elliptic 
integrals are introduced, and three-figure tables for 
F(k, ¢) and E(k, ¢) are given. A lew elementary 
chapters on mechanics have been introduced, so that 
the student may be able to view [rom the mechanical, 
rather than from the purely mathematical, side the 
principles of attraction, centre of gravity, and moment 
of inertia. Numerous exercises, with answers, are 
given with each chapter. The diagrams are clear, and 
the type is excellent. 


Vélkerpsychologic. By Wilhelm Wundt. Vol. i. Die 
Sprache. Second revised edition. 2 parts. Pp. 
xV+667, %+973. (Leipzig: Wilhelm Engelmann ; 
London: Williams and Norgate, 1904.) Price 14s. 
net and 15s. net; bound, 17s. net and 18s, net. 


Tur first volume of this monumental work has 
reached a second edition, some sixty or seventy pages 
bulkier than its predecessor (reviewed in Nature on 
January 16, 1yo2). The most important changes affect 
the fourth ehapter, Der Lautwandel, the sixth, Die 
Wortformen, and some parts of the theory of the 
sentence. .\ first edition of the other volumes, deal- 
ing with myth and custom, has not vet appeared; 
it is to be hoped that it will not be unduly delayed by 
the neeessity of revising the present instalment, and 
that in any parts still to appear the wood will be 
less closely concealed by the trees. 


June 8, 1905] 


CETTERS TO THE EDITOR. 


[fhe Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
te return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTuRE. 
No notice is taken of anonymous commiunications.] 


History of a White Rhinoceros Skul. 

In his interesting *‘ Natural History Essays,’’ in which 
occurs the description of the white rhinoceros, Mr. Graham 
Renshaw makes the following reference to the first skull 
of this animal which was brought to England :— 


“It would be interesting to know if the white 
rhinoccros head brought ta England by the Rev. Johu 


Campbell, about 1815, is still in existence. It appeais to 
have been preserved as late as 1867 in the Museum of the 
Loudon Missionary Society at Finsbury, but there seems 
to be no mention of it during recent years in zoological 
literature. In a figure now before me the artist has 
absurdly furnished the open jaws with an imaginary series 
of perfectly regular pscudomolar tecth: the square mouth 
has been distorted to resemble the prehensile lip of the 
black species, though the slit-like nostrils, position of the 
eye and semi-tubular ears are delineated with fair correct- 
ness. The anterior horn of this individual is said to 
have been 3 ft. long: and, as figured, from its slender- 


‘ae 

lu —— a ay . | 

Fic. +.—Skull of the White Rhinoceros in the American Museum of 
Natural History. 

ness recalls Col. flamilton Smith’s description of the 


mysterious horn, brought from .\frica, from which he 
sought to deduce the existence of a true unicorn in the 
interior of that Continent ’’ (p. 146). 

In 1902 this very skull was purchased from Mr. Cecil 
Graham for the American Museum of Natural History by 
Mr. J. Pierpont Morgan. Mr. Graham has made a large 
and valuable collection of rhinoceros horn weapons, clubs, 
knob-kerrics, and battle axes, and in course of corre- 
spondence he wrote of his discovery of the skull as 
follows :—‘* There is no record as to how or when the 
specimen was first brought to England. {f found it by 
chance a few years ago in the City, lying neglected and 
dirty ou the floor of a back room of the London Missionary 
Society. No doubt it was presented by a missionary 
before 1821. 7 cspecially value the letter dated 1821.” 

The letter referred to by Mr. Graham is from William 
Cooke, of the Royal College of Surgeons. It is dated 
November 20, 1821, and addressed to William  .\lers 
Mankey, Esq., Fenchurch Street. It reads as follows : 
Nhe leave Siig, 

“The head in the missionary museum supposed to be 
the head of the unicorn, appears to belong to a species of 
Rhinoceros previously unknown in this country, at least, 
there is uo such specimen in the Hunterian Museum which 


may be regarded as the National Depository for com- 
parative anatomy. In that grand collection there are 
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heuds which nearly resemble it, but there are points in 
which the diversity of conformation indicates a devided 
Specific difference. 

‘“Permit me to suggest to you, and through you to the 
Directors of the Missionary Society, that a rare specimen 
of that nature is entitled to a place where it can be more 
justly appreciated than it ever will be in their collection. 

need not suggest to you the advantages which result 
from a concentration of the different productions of nature 
—from bringing under one view the gencra and species 
of the various natural sciences—especially when they are 
net only rendered available for minute distinction, but by 
a liberal policy are accessible to men of science from all 


parts of the world. 1 can have no selfish motive in 
suggesting that the head possessed by the Missionary 


Society would become much more an object of interest if 
deposited in the Hunterian Museum, than it ever will be 
should it remain in the Old Invry. If deposited at the 
College of Surgeons it will not only fall under the natice 
of Naturalists from all quarters, but it will likewise be a 
subject of refereuce in the lectures on comparative anatomy 
annually delivered at that Institution. 

‘The Missionary directors unquestionably wil! consider 
the advantages which may result ta their own Society, as 
well as the promulgation of scicutific knowledge; and if 
T might presume to express an opinion on this subject, it 
would be in favour of the head being presented to the 
College. 1t would there be preserved as a testimony of 
praiscworthy liberality—it would soften prejudice, where 
perhaps there is a deep-rooted untipathy to religion, but 
where conciliation is of great importance; and if it re- 
main in its present situation for a few years it will be 
liable to destruction, or to essential injury at least. 

“Tf you have never seen the Museum of the College 
of Surgeons it would afford me great pleasure to accom- 
pany you thither any Friday. 

‘Tl feel assured, my dear Sir, that you will excuse the 
liberty 1 have taken in addressing you on this topic ;—aud 
helieve me to be 

“* Yours most obediently and 
“respectfully 


*\ (signed) Wittiam Cooxe.” 


In spite of this appeal, the skull evidently remained in 
the possession. of the Missionary Socicty until Mr, Graham 
rescued it from oblivion. Although the occipital portion 
has been sawn off, it is a remarkably fine specimen, as 
shown by the accompanying photograph. The nasal horn 
is firmly attached to the skull; the frontal horn is de- 
tachable, but readily fits in place. The principal measure- 
ments are as fallows : 


Total length of skull, along top 778 mm. = 30% inches 


Length of grinding series > OF op HTK op 
ie frontalliornies mentee SO mm, me ——210 43 
i nasal horn SOOM eS Sr? 


(Measured on a straight line.) 


The skull is now exhibited with two war clubs manu- 
factured from the nasal frontal horns of the white 
rhinoceros, with a skull of the related woolly rhinoceros 
from Siberia, presented by the Mascow Museum, through 
Madame Pavloff, also with a skull of the Rhinoceros 
pachyguathus, u related or ancestral form, from Pikermi, 
presented by the Munich Museum through Prof. von 
Zittel. Henry Farrrietp Osporn. 

American Museum of Natural History, New York, 

April 24. 


Fictitious Problems in Mathematics. 


‘ 


Your reviewer gives a uew definition of “‘a perfectly 


| rough body ”’ (Nature, June 1), which he says is that of 


the mathematician. The definition appears to me to con- 
tradict what he has elsewhere said. But I need not enlarge 
on this point, for his criticism of a problem should be 
tried, not by his definition, but by that given in the book 
in which the problem occurs. 

The reviewer accuses Cambridge examiners “‘ of endow- 
ing bodies with the most inconsistent properties in the 
matter of perfect roughness aud perfect smoothness '” 
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(Nature, April 27). He adds, as an explanation, that 
“‘the average college don’’ forgets an elementary law of 
friction. But the proper inference is that the definition of 
the reviewer is different from that in common use. It is 
difficult to believe in this general forgetfulness. 

The various letters sent to NaTURE sufficiently show what 
meaning is usually attached to the words. 


June 3. E. J. Routn. 


WHY JAPAN IS VICTORIOUS. 


pen years ago, after the conclusion of the war 

between Japan and China, it was remarked that 
the sound of the Japanese cannon at the mouth of 
the Yalu River awoke the nations of the world to the 
fact that a new Power had arisen in the Far East 
which in future would require to be taken into 
account when any political problems arose. It is, 
of course, recognised by all who know modern 
Japan that the most important factor in the 
making of new Japan has been the applications of 
science to the arts both of peace and war. Without 
these, even the spirit of the samurai would have been 
as powerless before the attacks of Western Powers 
armed with all the latest warlike appliances, as were 
the dervishes at the battle of Omdurman. Spectators 
speak with admiration of the bravery of these men 
and with pity that their lives were thrown away in 
a vain resistance. Without the help of science and its 
applications it is very certain that, before this time, 
Japan would have been overrun by a European Power 
after immense slaughter, for the last man would have 
died, fighting with his primitive weapons, rather than 
recognise a foreign domination. 

A careful study of the evolution of modern 
Japan shows plans founded on enlightened principles 
and carried out in every detail. In fact, one of 
the secrets of the success of the Japanese in the 
present war is that nothing is left to chance; every 
detail is worked out and carefully provided for. 
They soon recognised that their national ideals would 
never be realised without a system of education, com- 
plete in every department, which would supply the 
men who were required to guide the nation under 
the new conditions which had emerged. Elementary 
education was organised all over the country, 
secondary education in central districts, and technical 
education wherever it seemed to be required. Above all, 
there are two national universities which in equipment 
and quality of work done will bear favourable com- 
parison with similar institutions in any other country 
in the world. J 

The educational work of the country was directed 
not simply to personal or sectional purposes, as is 
unfortunately too often the case in the West; it was 
also consciously directed to the attainment of great 
national ends. Every department of the national life 
was organised in a rational manner, and, therefore, 
on scientific principles. In many departments there is 
still much to be done, but past achievements promise 
well for the future. 

Special attention has been paid by the Government 
to the applications of science. Without the rail- 
ways, the telegraphs and telephones, the dock- 
yards, the shipbuilding yards, the mines, and the 
engineering establishments, the existence of the army 
and navy would have been impossible; at least, if they 
did exist they would have been nearly powerless. 
The operations of the present war with Russia have 
clearly demonstrated the importance of the introduc- 
tion of the scientific spirit into all the national activi- 
ties. The railways which have been built in Japan 
have been fully utilised to convey men 
materials and the ships to transport them oversea. 
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The telegraphs have been used to communicate in- 
structions and to keep the authorities informed 
regarding movements and requirements. The dock- 
yards and shipbuilding yards have been ready to 
undertake repairs, and the arsenals and machine 
shops to turn out war material of all Ixinds, as well as 
appliances which aid operations in the field. Light 
railways have been laid down on the way to battle- 
fields, and wireless telezraphy and telephones to convey 
instructions to the soldiers; in short, all the latest 
applications of mechanical, electrical, and chemical 
science have been freely and intelligently used. 

The Japanese have not only modified Western 
appliances to suit their conditions, but they have 
also made numerous distinct advances. The ships 
of their navy are probably the best illustra- 
tion of the Japanese method of procedure. In 
naval matters they accepted all the guidance the 
Western world could give them, but at the same time 
they struck out a line of their own, and the fleet 
which they have created is unique in the character of 
its units. British designs have in many _ respects 
been improved upon, with the result that they have 
obtained in their latest ships many features which 
have won the admiration of the world. The training 
of Japanese naval officers is very complete in every 
way, and in some respects offers an example to the 
British authorities, and the men are devoted to their 
profession. Japan now sends her picked men to 
Europe to complete their studies, so that in every 
department of national life they are kept up with 
the latest developments. The siege of Port Arthur, 
the battle of Mukden and the other battles in Man- 
churia, and the exploits of the Japanese Navy prove 
most distinctly that they have profited by their 
experience. 

The intense loyalty of the Japanese, which compels 
them to make any sacrifice, combined with their great 
intellectual ability, enables them to take full advan- 
tage of the modern science and organisation necessary 
for the attainment of the objects of their ambition. 
Their great power of foresight prepares them for all 
their enterprises, both of peace and war, with exact 
and scientific precision. While they are permeated by 
Eastern ideas they have been able to appropriate much 
that is best in Western thought, and thus they unite 
many of the best qualities of the East and the West. 

The lesson which our educationists and statesmen 
have to learn from Japan is that the life of a modern 
nation requires to be organised on scientific lines in 
all its departments, and that it must not be directed 
chiefly to personal ends, the attainment of which 
may, to a large extent, intensify many of our 
problems, but that it be consciously used for the pro- 
motion of national welfare. 

But though the lesson is plain enough, apparently 
it is not understood by those whose business it is to 
promote national welfare by guidance or counsel. 
With one consent our newspapers have attributed 
Japanese success to all reasons except the right one; 
and, instead of opening the eyes of the nation to our 
pressing needs and deficiencies, they have been blind 
leaders of the blind. Our public men and our Press 
will not see that scientific education has brought 
Japan to her present position in thirty years, and 
that, if we choose to educate ourselves, we may 
arrive at the Japanese standard of national efficiency. 
The progress which this countrv has made since the 
Middle Ages is due to the discoveries of men of 
science, whose work has been done in spite of dis- 
couragement or national indifference. In the new 
atmosphere of Japan a scientific spirit prevails, which 
encourages development, with the result that the 
nation has in a generation arrived at a position which 
has taken us centuries to reach. It is not compli- 
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mentary to us as a nation to say that our patriotism, 
fear of death, or nerves compare unfavourably with 
similar attributes of the Japanese; and, after all, this 
is a matter of opinion. The fact to face is the trans- 
formation which science has effected in Japan, and 
the sooner our statesmen are educated to see it, the 
more promising will be the outlook for the British 
nation. 


SOLAR CHANGES AND WEATHER. 
Oe SING the last few years more than usual atten- 

tion has been paid to the question of the 
relationship between sun-spots or prominences and 
“ weather,’? and to the possibility of being able in 
the near future to forecast the characters of approach- 
ing seasons. Quite recently in this Journal (vol. xxi. 
p- 493, March 23) we referred briefly to a pamphlet 
published by the United States Department of Agricul- 
ture, Weather Bureau, summing up the general state 
of the problem of long-range weather forecasting. 
In this 1t was stated that advances in the period and 
accuracy of weather forecasts depend upon a more 
exact study and understanding of atmospheric pres- 
sure over large areas, and a determination of the 
influences, probably solar, that are responsible for 
normal and abnormal distributions of atmospheric 
pressure over the earth’s surface. 

In the April number of the Popular Science Monthly 
the question of the relationship between sun-spots and 
weather is summarised in an article by Prof. Ernest 
W. Brown, of Haverford College. In this we have 
an interesting account of the problems waiting solu- 
tion, and he brings together in a very clear manner 
a general survey of the relationship, or rather non- 
relationship, as he concludes to be the case. Thus 
he says, ‘“‘it is highly probable that the direct effect 
of the spotted area is unimportant compared with the 
effects produced in our atmosphere by other causes.”’ 
In his final summing up he remarks that his opinion 
is expressed by Prof. Cleveland Abbe, who stated 
that :—‘‘ The key to the weather problem is not to be 
found in the sun or indeed in any external influence, 
but that the solution is to be worked out by the 
conditions which hold in the atmosphere itself—con- 
ditions which can only be discovered by a thorough 
examination of the internal laws of motion, quite 
apart from any external forces which may modify 
the results.” 

In referring to the difficulties which are met with 
in examining the meteorological conditions on the 
earth’s surface, Prof, Brown points out that observ- 
ations made ‘at one place should be kept separate 
from those at other places, for it is theoretically 
possible and even probable that a maximum at one 
place of observation may occur at the same time as a 
minimum at another place. For example, the yearly 
averages might show that a maximum rainfall in 
one place always occurred with a minimum rainfall 
in another and vice versa.” 

In the last quotation Prof. Brown makes a sugges- 
tive remark which recent work has shown to be an 
actual meteorological fact; it has already been com- 
pletely established for pressure, and must therefore 
hold good as regards rainfall, since the latter depends 
on the former. 

In the case of these variations of barometric pres- 
sure it has been shown, and referred to at some 
length in this Journal (vol. Ixx. p. 177, June, 1904), 
that there exists a barometric see-saw on a large 
scale the presence of which has been amply corro- 
borated by Prof. Bigelow, of the United States 
Weather Bureau. 
this pressure change that will eventually prove the 
“key to the situation, and its solar origin has 
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already been suggested in the changes in the frequency 
of prominences, which are, after all, allied to sun-spots. 

Up to the present time those who have been at- 
tempting to explain variations of weather on the 
supposition of solar changes have been looking for 
the effect of solar action as either increasing or 
decreasing simultaneously the rainfafl over the whole 
earth. The consequence has been that a study 
of a great number of statistics has shown that in 
some regions the rainfall varies directly with the 
number of sun-spots, and that in others the variation 
is inverse, while, again, in other parts there seems to 
be no apparent relation at all. In fact, these deduc- 
tions, though quite correct, have led to the conclusion 
that the solar connection is of a very questionable 
character, as it was considered impossible for such 
opposite results as the first two just named to have 
their origin in one solar change. é 

It is the employment of this incorrect working 
hypothesis that has probably retarded the progress of 
the study of the connection between solar and meteor- 
ological changes. ; 

The now recognised existence of this barometric 
see-saw shows that the sun’s action must have a 
double effect on our atmosphere, and this of an 
opposite nature. Such a result is quite natural, and 
it is curious that use has not been made of it before. 

When it be considered that the amount of air in our 
atmosphere is a constant quantity, a greater piling up 
of it on one side of the earth must necessarily mean 
a diminution in the antipodal regions. If greater 
heating power of the sun tales place, then the atmo- 
sphere must also be heated to a greater extent, and 
consequently more intense up-currents of warm air 
are formed, resulting in more pronounced low-pressure 
areas. There must, however, be a compensating 
effect somewhere, and this is found on the opposite 
side of the earth when the previously heated air 
arrives, descends, and creates an arca of excess 
pressure. ° 

This backward and forward transference of air 
becomes, therefore, of great importance in studying 
the weather changes in any one region, because the 
rainfall phenomena are so closely related to the 
pressure changes. ¢ 

Away from the middle portions of those two large 
areas which behave in this see-saw manner, the varia- 
tions of pressure should, and actually do, have a 
different periodic nature. It is of extreme import- 
ance, therefore, when trying to trace the sun’s action 
on our atmosphere, to separate the regions over which 
the variations may be truly solar from those which 
exhibit variations modified by the mechanism of the 
atmosphere itself. 

There is therefore no reason why we should take a 
pessimistic view of the attempts made to solve this 
fascinating riddle of the relationship between changes 
of solar activity and the vagaries of the weather. 
An enormous amount of accumulated material is ready 
for discussion, and efforts should be made to secure 
the continuity of these observations and at the same 
time to coordinate the data along lines most suitable 
for this particular research. 

Wittiam J. S. Lockyer. 


THE SURVEY OF INDIA.* 
Arle extracts from the narrative reports of the 
Survey of India for the years 1902-3 are con- 
tained in a thin and attenuated volume of some eighty 
ages, which, as compared with previous reports, re- 


presents the effects of Indian financial economy 


There scems little doubt that it is | applied to one of its most interesting departments. 


1 “Extracts from the Narrative Reports of the Survey of India for the 
Season 1902-3."' (Calcutta : Government Printing Office, 1905.) Price 2s. 3¢. 
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A committee is now sitting somewhere in India to 
decide on the best method of increasing the effierency 
of the Indian survey department from the point of 
view (amongst others) of the English expert. It may 
be doubted whether the Indian surveyor has mueh to 
learn from the English expert, excepting in the science 
of map reproduction; but it may be that the Indian 
financier will learn therefrom that the w ay to improve 
and develop a department is not to starve it under the 
pressure of each successive spasm of finaneial de- 
pression, but to give consistent support to its work 
in the field and encourage the publication of such 
results as are of world-wide interest. Compare this 
half-starved production with the survey reports of 
North America, of Canada, of any Continental coun- 
try, or even with the intermittent publications of 
South America, and it would really appear as if India 
offered no field for scientific research that was worth 
a descriptive reeord. The report is unworthy of the 
Government of India. 

There is apparently but one triangulation party 
now existing in India which works on geodetie prin- 
ciples, and this is gradually pushing its network of 
triangles through Burma, giving a good basis for 
two topographiea] surveys to extend their minor 
triangulations and lay out a framework for detailed 
mapping. Only these two topographical parties 
figure in the report, and the narrative of their pro- 
gress is confined to the dullest of all dull statisties. 
Yet one of them is working in the Shan States on 
the Chinese frontier, where, if anywhere in the 
eastern world, there must be a most delightful field 
for new experiences and original observation. 

Of geographical exploration on or beyond the Indian 
frontier, or of scientific investigations in the Hima- 
Jayas, there is not a word in the report; nor, for that 
matter, is there the faintest reference to the solid 
work of the revenue and forest surveys which are 
spread in more prosaie form over half the continent. 
Possibly there may be mueh of really stirring narra- 
tive rendered by the officers concerned in trans-fronticr 
work to which it is not deemed well to make any 
allusion. This is comprehensible on the grounds of 
political prudenee, but the worst feature of this form 
of suppression is that it is apt to be permanent. A 
report once pigeon-holed in an Indian office might 
almost as well be solemnly committed to the earth 
with a spade. The man w ho wrote it, and who knew 
what he wrote about, leaves India at the mature age of 
fifty-five, and thereafter has nothing further to say to 
it. His opinion is never consulted, and it becomes 
merely a matter of academic interest to him to watch 
a new generation of frontier administrators flounder- 
ing along by the light of experiences gained, let us 
say, in South Africa or in Egypt. He faintly wonders 
what has become of all the detailed information of 
the Indian frontier gathered in his time at the eost 
of so much labour and expense. 

There is, however, doubtless much to be learnt from 
the series of tidal, levelling, and magnetic tables 
which take up nearly fifty of the eighty pages of the 
report, although it is not easy to recognise their 
claim to be considered narrative. Presumably these 
tables are published for the benefit of the compara- 
tively few men of science who are interested in these 
special classes of investigation, but they hardly seem 
to justify the title of the report, and should certainly 
be preserved (as they probably are) in other forms 
more readily accessible for purposes of reference. 

There is an account of a local survey (including 
levelling operations) which was undertaken for the 
benefit of the salt revenue department in order to 
ascertain the source of the Sambhar Sait Lake water 
supply. The result of the investigation would have 
been interesting had it been stated. The lake was 
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surveyed thirty-eight years ago, and the source of 
supply carefully examined then. Probably the report 
was pigeon-holed. 

Tt would be pleasant to eongratulate Colonel Longe 
on the success of his first administrative report as 
Surveyor-General of India, but, as a matter of fact, 
it is obvious that hardly even the skirts of narrative 
have been touched so far as the Survey of India is 
eoncerned, and we can only hope that there may be 
another and a more comprehensive report issued here- 
after in some other form. ty Vat, Jal. 


NOTES. 


It cannot be too often emphasised that Japan owes its 
triumphs chiefly to the adoption of the scientific spirit as 
the essential principle of national progress. The State 
that accepts this axiom of practical politics secures for 
itself a place among leading nations; while, on the other 
hand, the country that gives little or no encouragement to 
science must fall behind in the future. The Paris corre- 
spondent of the Times states that this view is taken by 
M. Ludovic Naudeau, who, in the course of a telegram 
from Tokio on the causes of the Russian defeat, re- 
marks :—' It is now idle to attempt to hide the fact that 
never the Russian lack of science, of the modern 
spirit, or, to speak frankly, of intelligence—never was the 
absence of training and of enthusiasm which retards the 
efforts of the whole Empire displayed in a more melan- 
choly fashion than in the Sea of Japan. All the Russian 
inferiority is in the intellectual sphere.’? We understand 
that even in the midst of the war, the subject of education 
is being keenly discussed in Japan. In our own country 
it is necessary to urge that satisfactory provision for the 
future can only be made by taking a wide view of scientific 
education, and by insisting that all who have the affairs 
of State under their control should possess such a know- 
ledge of the methods of science as will enable them to 
understand that the most potent factors of success in the 
of peace or of war are and 
research. 


Was 


airts scientific education 


Unper the name of the Potentia Organisation, an inter- 


national association has been formed with the object of 
establishing among nations a mutual relationship and 
cooperation for the diffusion of accurate information and 
unbiased opinion concerning international events and 
movements, and to combat narrow, prejudiced, and often 
interested views and news that contribute so much to 
international mistrust and misunderstanding. It is pro- 


posed to publish throughout the world, through the medium 
of newspapers and reviews, statements of simple fact and 
expressions of opinion by eminent public men of all 
nations on all important political, social, philosophical, 
economic, scientific, and artistic questions, to present the 
sincere views of experts on all current international events, 
and to refute false or biased news and views calculated 
to spread error and to endanger the peace and progress 
of the world. A cosmopolitan alliance of this kind should 
meet with many adherents in the world of science, in 
which the sole aims the discovery of truth and the 
extension of natural knowledge. We trust that the 
will do something to show that scientific 
culture is at the foundation of all national progress. 


Mr. STANLEY GARDINER, leader of the Sladen Trust Ex- 
pedition for the exploration of the Indian Ocean between 
Ceylon and the Seychetles in H.M.S. Sealark, has sent 
Prof. Herdman a letter from Colombo (May 7) in which he 
gives the following provisional programmie :—Leave 


are 


organisation 
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Colombo May 8, arrive Chagos Archipelago about May 20, 
and work there until about July 15; arrive Mauritius 
abeut August 1, and stay until about August 15; arrive 
Seychelles about September 8, leave about September 15, 
and return there on October 15 after visiting the various 
Amirante Islands. A second steam-launch has been 
acquired, and Mr. Stanley Gardiner considers that he is 
now fully equipped for work. The expedition will probably 
be next heard of from Peros Banhos, which ought to be 
reached early in June. 


A Revver telegram of June 1 stutes that a severe earth- 
quake shock was felt in the morning of that day through- 
out the whole of Montenegro. : 


Wer regret to sce the announcement of the death of 
Mrs. Emma Hubbard, who at various times contributed 
to our correspondence columns interesting observations on 
natural histury, more particularly on the subjeet of birds 
and their ways. Mrs. Hubbard also did useful service to 
seience by indexing scientific works, umong them being 
Sir Michael Foster’s ‘‘ Physiology ’’ and her brother's 
“Ancient Stone Implements.” 


Tue first International Congress of .\natomists will be 
held at Geneva, Switzerland, on August 7 to 10. ‘The 
following national societies are to participate in this con- 
gress:—the <Anatomical Society of (Great Britain, the 
Anatomische Gesellschaft, the Association des .\natomistes, 
the Association of American Anatomists, and the Unione 
Zoologica Italiana. The organisation of the congress has 
been entrustcd to a committce representing these societies, 
and consisting of Profs. Minot, Nicolas, Romiti, Syming- 
ton, and Waldeyer, The presidents thus far named are 
Prof. Sabatier, of Montpellier; Prof. Romiti, of Pisa; and 
Prof. Minot, of flarvard. The congress owes its successful 
initiation Jargely to Prof. Nicolas, of the University of 
Naney, to whom inquirics may be addressed. 


On June 1 the Prince of Wales paid a private visit to 
the Cotton Exhibition at the Imperial Institute, which is 
being held by the Board of Trade in conjunction with the 
British Cotton-growing Association. The exhibition, which 
has been arranged by the scientific staff of the Imperial 
Iustitute under the direction of Prof. Wyudham Dunstan, 
F.R.S., in consultation with Sir Alfred Bateman and Sir 
Cecil Clementi-Smith, the managing committee of the 
institute, is intended to show not only the progress of 
eotton eultivation on British soil, but also to indicate the 
stages in the conversion of the raw material into the manu- 
factured fabric. Bulk samples of commercial cottons 
grown in different parts of the Empire are supplemented 
with small specimens arranged to show the length of 
staple, and are accompanied by photographs of cotton fields, 
ginneries, &c., and statistical diagrams and maps. The 
British Cotton-growing Association, in addition to their 
raw eottons, exhibit a unique collection of native textiles. 
The machinery section include, models of Arkwright’s 
machines, a power-loom in operation, and several testing 
machines. Manufacturing processes illustrated by 
specimens and explained by means of diagrams, and 
saniples of goods produced by special processes, including 
the making of “ selvyt,’’ are on 


are 


view. 


Tue weather report issued by the Meteorological Office 
for the week ended on June 3 showed that the rainfall 
since the beginning of the year had only exceeded the 
average in the north of Scotland (excess 5.4 inches) and 
in the north of Ireland (excess 08 inch). The greatest 
deficiency was in north-cust England (3-2 inches) and in 
the midland and southern counties (2 to 2-6 inches). The 
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heavy downpours in the early part of this week will have 
contributed something towards making up, the deficiency, 


| especially in the eastern and southern parts of the kingdom. 
‘The Daily Weather Report of Monday last showed a great 


change in the distribution of barometrj¢ pressure, there 
being a steady increase over the northern and north- 
western districts, and a shallow depression having formed 
over France. During the twenty-four hours ending at 
Sh. a.m. on Tuesday, the rainfall was continuous and 
heavy over the south and south-east of England, amount- 
ing to nearly 2 inches at Dungeness, 1-5 inches at Clacton- 
on-Sea, und to an inch in London, the rain still continuing, 
practically without cessation, during the whole of Tuesday. 
The heaviest falls reported for the twenty-four hours ending 
sh. a.m. on Wednesday were 0.57 inch in London and 
nearly half an ineh at Oxford and Bath. 


Tue Engineering and Mining Journal records that pay- 
able ore has been reached at the New Chum Railway 
Mine, at Bendigo, Vietoria, at a depth of 4:62 feet. This 
is the greatest depth at which gold mining has been carried 
on. tt has, however, been exceeded at the Lake Superior 
copper mines. 


THE plans have been completed for the  fifteen-story 
building, to eost 195,000!., which Mr. Andrew Carnegie 
is to present to the engineering societies of New York. 
Adjoining it in the rear will be a thirteen-story house for 
the Engineers’ Club, which is to cost an additional 
75,000!1., and is also part of Mr. Carnegie’s gift. 


Ix the Engineer there is a long and interesting de- 
scription of the instructive case of models showing the 
construction of the leading types of expansion and plain 
slide-valves lately placed on view in the Victoria and 
Albert Museum. The collection forms a eomplete record 
of the progress made in this important branch of steam 
engineering. 

Ir is reported in Engineering that the world’s copper 
produetion in 1904 amounted to 613,125 tons, the United 
States furnishing more than half the total. Great things 
in the way of copper production are expected from Alaska, 
where development is being carried on rapidly, especially 
in Tanana County. In the same journal, attention is 
directed to un important discovery of tin ore in the 
Vlaglaagte district of the Transvaal. The world’s sources 
of tin supply are so few that interest must always attach 
to reported new finds. 


\VE have received a copy of a paper reprinted from the 
Transactions of the Institution of Mining Engineers, read 
on January 10, by Mr. James .\shworth, on outbursts 
of gas und coal at the Morrissey collieries, in the Crow's 
Nest Pass Coalfield, British Columbia. A huge outburst 
on November 18, 1904, eaused the death of fourteen miners, 
and it is estimated that some 3,000,000 cubic feet of gas, 
at atmospheric pressure, were set free by the outburst in 
thirty-five minutes. Mr. Ashworth that these 
unusually large outbursts may have some connection with 
the petroleum occurring in the district. 


suggests 


Ar the ferty-second general meeting of the Institution 
of Mining Engineers, held in london on June 2 and 3, 
several interesting papers were read. Mr. T. Y. Greener 
dealt with the firing of boilers by waste heat from eoke 
Mr. M. R. Kirby described the compound winding 
engine at Lumpsey iron mine. Its steam consumption is 
only 38 lb. to 40 Ib. per indicated horse-power hour. Mr. 
KF. Hird gave the results of tests of the electric winding 
engine at Friedrichshall, and Mr. E. Lozé described electric 
winding engines installed at French eollieries. 


ovens. 


Mining 
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education in the United States was discussed by Prof. H. 
Eckfeldt, and in New Zealand by Prof. J. Park. Coal 
mining in India was dealt with by Mr. T. Adamson. Mr. 
J. Jeffries described the occurrence of underground fires 
at the Greta colliery, New South Wales. Mr. W. C. 
Blackett and Mr. R. G. Ware described a striking innova- 
tion in mining practice, the use of electrically driven 
mechanicat conveyors for filling at the coal-face. Two 
years’ experience has shown a saving of 48 per cent. over 
the ordinary pick and shovel method. Lastly, Mr. A. R. 
Sawyer gave an account of the geotogy of Chunies Poort, 
Zoutpansberg, Transvaal. Incidentalty, he mentioned some 
old copper workings where native copper occurs in some 
abundance in dolomite. The proceedings terminated with 
a vote of thanks, proposed by Mr. Bennett H. Brough, to 
the Geological Society and to the Royal Astronomical 
Society for the use of their rooms for the meeting. 


In the Biologisches Centralblatt of May 15 Dr. O. 
Zacharias brings to a conclusion his article on the relations 
of modern hydrobiology to fish culture and fisheries. Dr. 
G. Schneider also discusses the origin of species among 
cestode worms. He concludes that morphological variation 
in union with biofogical isolation through parasitism are 
insufficient to form species unless aided by physiological, 
that is, sexual, isolation. 


Ix the Nouveaux Mémoires of the Moscow Academy, 
voi. xvi., parts ii. and iv., the well known Russian ornith- 
ologist, Dr. P. Suschkin, commences an important work on 
the osteology of the avian skeleton, the second part, which 
is alone before us, dealing with the osteology and ctassifi- 
cation of the diurnal birds of prey (Accipitres). This part 
is illustrated with four plates of various parts of the 
skeleton. 


Dcrixc a recent visit to the Victoria Falls of the 
Zambezi, Mr. W. L. Sctater, director of the South African 
Museum, obtained three fishes from that river which 
were sent to the British Museum for examination. One of 
these proved to be new, and is described by Mr. G. A. 
Boulenger in vol. iii., part vii., of the Annals of the South 
African Museum under the name of Paratilapia carlottae. 
The genus is widely spread. 


We have received from the author, Mr. C. C. Hurst, a 
copy of his paper on experiinental studies on heredity in 
rabbits, published in vol. xxix. of the Journal of the 
Linnean Society. The experiments were commenced in 
1902, with the object of ascertaining whether the Men- 
delian principles of heredity were applicable to animals as 
well as plants, the animals selected being the white Angora 
rabbit and the Beigian hare. The results confirm, and 
extend to rabbits, those already obtained by Prof. Cuénot 
in the case of mice, though it would appear that the 
heredity of Dutch markings in abbits differs in some 
respects from that of the ‘‘ panachure ’’ in mice. 


1x the Zoologist for May, Mr. J. H. Gurney records the 
early history of a young cuckoo. On May 22 last year 
a hedge-sparrow's nest was found containing three eggs 
laid by the owner, and one egg deposited by a cuckoo. 
The cuckoo’s egg was of the ordinary brown type, present- 
ing no resemblance to the hedge-sparrow’s eggs. On 
June 2 the young cuckoo and two hedge-sparrows 
were hatched, the third young hedge-sparrow, which had 
been hatched earlier, having previously disappeared. The 
next day the two nestling hedge-sparrows were found tying 
dead outside the nest. ‘When one was replaced, no attempt 
Was made to eject it by the cuckoo. The same resuit 
happened when a young wagtail was put into the nest; 
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but when this was replaced by a young wren, the fatter 
was ejected under the eyes of the observer in the usual 


manner. On June 22 the young cuckoo ieft the nest. 


In discussing certain habits of British bats in the eighth 
article of vol. xlix. of the Memoirs of the Manchester 
Literary and Philosophical Society, Mr. C. Oldham refers 
in the first place to the winter sleep, and points out that, 
from observations made in the disused copper mines of 
Alderley Edge, in the case of the long-eared bat this 
sleep is interrupted, the bats probably feeding at intervals 
on the insects which abound in the tunnels in winter, even 
if they do not venture forth into the open. The same is 
probably true of Daubenton’s bat, the whiskered bat, and 
the lesser horse-shoe bat. There appears to be nothing to 
show that the bats occasionally seen abroad on mild days 
in winter are pipistrelles. Two popular fallacies are con- 
tradicted, firstly, that bats cannot walk, or can onty 
shuffle awkwardly, along a flat surface, and secondly, that 
they cannot take flight from such a surface. The different 
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Fic. 1.—Lesser Horseshoe Bat in Repose. 


postures assumed by British bats in repose form the sub- 
ject of the plate illustrating Mr. Oldham’s paper. The 
Jesser horse-shoe bat, of which one of the figures is repro- 
duced, recalls the posture assumed by the fox-bats, or 
flying-foxes, when at rest. The posture of ordinary bats 
is quite different, and it is a curious fact that while the 
lesser horse-shoe alights from the air in an inverted posi- 
tion, other bats, on first coming to rest, do so with the 
head upwards, and then reverse their position. 


Tue foregoing paper is supplemented by the observations 
of Mr. C. B. Moffat on the duration of flight among bats, 
published in the May number of the Irish Naturalist. In 
this communication it is shown that whife the long-eared 
bat and the pipistrelle are all-night fliers, the hairy-armed 
bat only ventures forth for a short flight in the evening, 
and again shortly before dawn. The hairy-armed bat thus 
enjoys a daify rest of 213 hours, taking all its exercise and 
its food in two periods (which in summer may be very 
close together) of one and a quarter hours each. There 
is a suggestion that the great bat, or noctule, indulges only 
in an evening flight, but additional evidence is required 
before this can be definitely accepted, and it appears to be 
contradicted by certain observations which the author did 
not see soon enough to incorporate in his text. 


June 8, 1905] 


No. 1402 (vol. xxviii.), pp. 425-460, of the Proceedings 
of the U.S. National Museum contains descriptions by 
Mr. E. A. Mearns of new mammals from the Philippine 
{slands. The most interesting of these is a new genus of 
insectivore represented by Podogymnura truei. It is allied 
to Gymnura and Hylomys, and has a long hind-foot and 
a stout tail rather more than a third the length of head 
and body. Two tupaias are likewise referred to a new 
genus, Urogale, one of these having been previously de- 
scribed by Mr. O. Thomas as Tupata everetti. They are 
characterised by the round tail. Several new genera of 
rats are likewise described, for one of which the author 
proposes the name Bullimus, a term, in our opinion, too 
like the familiar Bulimus. In vol. i., No. 6, of the Bulletin 
of the Brooklyn Institute, Dr. J. A. Allen describes a 
collection of mammals from Beaver County, Utah. 
Copies of three other American papers have been received 
during the current week. In the first, Bulletin of the 
Brooklyn Institute, vol. i., No. 6, Mr. C. Schaeffer records 
additions to the beetle fauna of the United States, with 
notes on some previously known species. !n the second, 
Proceedings of the U.S. National Museum, No. 1400, Miss 
Richardson describes two new isopod crustaceans from 
California. In the third, op. cit. No. 1401, Mr. T. W. 
Vaughan gives a critical review of the genera of the 
fungoid corals, with a tentative classification. 


WueEn the ‘* Book of Antelopes’’ was concluded in 1900 
the authors were unable to give any satisfactory account 
of Henglin’s “‘ giant eland’’ of the Bahr-el-Ghazal from 
the want of accessible specimens. Heuglin had described 
it in 1863, but had based his description on a single pair 
of horns, and Schweinfurth, who had subsequently met 
with the same animal in Bongoland, had given very little 
further information about it except that it had stripes on 
its body. In these circumstances Messrs. Sclater and 
Thomas classed the giant eland of Central Africa as a 
subspecies of the common eland (Taurotragus oryx) under 
the name Taurotragus oryx gigas (‘‘ Book of Antelopes,’’ 
iv., p. 208). This splendid animal, which may be fairly 
called ‘the grandest of all the African antelopes,’’ has 
lately been re-discovered by Mr. A. L. Butler, the super- 
intendent of game preservation in the Anglo-Egyptian 
Sudan, who communicated a full description of it to the 
Zoological Society at a recent meeting. It appears, from 
the evidence given by Mr. Butler, that its nearest ally is 
the Derbian eland (Taurotragus derbianus) of Senegal, and 
not the typical T. oryx, and he therefore proposes to call 
it Taurotragus derbianus gigas instead of T. oryx gigas. 
This is probably correct, as the description given by Mr. 
Butler agrees very fairly in most points with the Derbian 
eland. But the giant eland appears to be a still larger 
and finer animal, with much stronger horns; its height at 
the withers is stated to be 68 inches. On this question we 
may shortly have an opportunity of forming an opinion, as 
Bimbashi Collins, of the Egyptian Army, who has himself 
shot two specimens of the animal, has sent the heads and 
skins to Mr. Butler to be forwarded to England, where 
they will probably go to the Natural History Museum at 
South Kensington. 


THE question of the sleep of fishes was referred to 
(p. 104) last week in our notice of the last volume of the 
““ Cambridge Natural History.”” Mr. F. Davis, writing 
from 49 and 51 Imperial Buildings, Ludgate Circus, E.C., 
says that observations of many varicties kept by him in 
aquaria extending over a period of twenty years show that 
fishes do sleep. He has also observed what appeared to 
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be the play or sports of fishes, which probably serves the 
same biological ends as in the higher vertebrates. He 
remarks :—‘‘ Apparently when kept in aquaria fishes only 
sleep during the hours of darkness. If an artificial light 
be thrown upon them they quickly regain consciousness.”’ 


WE have received the annual report for 1903 of the 
Government bacteriologist and director of the laboratory 
(Mr. H. Watkins-Pitchford), Pietermaritzburg, showing 
that much good work is being done in the colony. It 
contains a valuable bacteriological report on the plague im 
Natal in 1902-3. 


Tue ‘*‘ Nervous Diseases Research Fund ”’ has just issued 
its first annual report. The object of the fund is to pro- 
mote and carry on research into the origin and cure of 
diseases of the nervous system. The work is carried on 
at the National Hospital, Queen’s Square, W.C., and is 
under the direct supervision of the medical staff of the 
hospital. During 1904, forty-eight autopsies were per- 
formed and the pathological condition investigated. Special 
attention has been directed to the study of a disease known 
as myasthenia gravis, which is almost invariably fatal, and 
about which little is known at present. 


Tue development of lenticels at points where the stress 
is small is discussed by Mr. J. A. Terras in an article in 
the Transactions and Proceedings of the Botanical Society 
of Edinburgh (vol. xxii., part iv.), and the origin of 
lenticels on roots is described in some detail. A first 
account of new species of flowering plants from the Re- 
public of Colombia, mostly collected by the writer, who 
accompanied Captain Dowding’s expedition in 1898-9, is 
contributed by Mr. T. A. Sprague to the same number. 


A RECENT leaflet issued by the Board of Agriculture and 
Fisheries furnishes an account of the life-history of the 
pine sawfly, Lophyrus pint, which attacks more especially 
the Scots pine and the black Austrian pine. Two broods 
develop in the year, the first in May and the second in 


August. The larve are the source of damage, as they 
devour the pine needles. Amongst the animals which feed 
on the larvae are mice, squirrels, goatsuckers, and 


starlings, also numerous ichneumon flies. In plantations 
the best remedy is to kill the larvae by hand, but as a 
spray for ornamental trees in parks and gardens, hellebore 
essence or arsenate of lead is recommended. 


A.tHouGH the investigation of the gametophytes and 
embryo of the gymnospermous genus Torreya has not 
yielded the critical results which had been expected, several 
interesting taxonomic characters were observed by Dr. 
J. M. Coulter and Mr. W. J. G. Land, and are described 
in their account of Torreya taxifolia in the Botanical 
Gazette (March). The archegonium initial is differentiated 
very early, while most of the endosperm develops after 
fertilisation. A pro-embryo of twelve to eighteen cells 
completely fills the egg and persists through the winter, 
until in the spring the suspensor elongates, and later the 
ruminated appearance of the endosperm becomes apparent. 
Rumination is shown to be due to the unequal resistance 
offered by the perisperm in different parts of the seed to 
the encroaching endosperm. 


THE report of the Meteorological Commission of Cape 
Colony for the half-year ending June 30, 1904, has been 
received. The usual tables of rainfall, temperature, &c., 
at various stations will not be published until the issue of 
the next half-yearly report, so that the data may be com- 
parable with the information contained in previous yearly 


reports. But in lieu of the usual tables above referred to, 


134 NATURE 


the present issue contains a very valuable series of twenty- 
three tables prepared by the secretary (Mr. C. M. Stewart) 
showing the characteristic features of the winds ut the 
Cape Observatory during the five years 1896-1900, arranged 
under sixteen points of the compass, and referred ta various 
elements, e.g. temperature, humidity, &c., and giving the 
percentage of relative wind-frequency and wind-force at 
various hours. 


Wer have received a copy of the report of the director of 
the Philippine Weather Bureau for the year ending August 
3!, 1904 (reprinted fram the report of the Philippine Com- 
mission, part if). We have frequently had occasion to 
refer to the useful work of this organisation, and the 
valuable researches and publications af the Rev. J. Algué, 
S.J., particularly in respect of the cyclones in the Far East. 
The central office performs a large amount of work 
gratuitously for observers on land and sea, by adjusting 
and comparing instruments; this is generally only known 
to those benefited. The director states that the weather 
bureau is never closed; the chief officials live at the obsery- 
atary, and are ready to attend any call at all hours, 
especially inquirics by officers of ships, if they wish for 
information as to the conditions of weather. {n saddition 
to the regular work, telegrams are constantly exchanged 
between the provinces, China, Formosa, and Japan, and 
when bad weather is impending special warnings are dis- 
patched to the points threatened. 


THE annual summary of the Monthly Weather Review 
of the U.S. Weather Bureau for 1904, containing a useful 
subject, author, and title index of the papers published 
in the monthly parts, and an annual climatological 
sunimary of the observations made at the Weather Bureau 
stations, has just reached us. Weather 
for thirty-six and forty-eight hours in advance have been 
made daily throughout the vear for each State, and special 
warnings af gales on the sea coasts have been issued 
when necessary. In a number of instances, the chief of 
the Weather Bureau states, European shipping interests 
were notified of the character and probable course of severe 
storms that were passing eastward from the American 
coast. The warnings and indications of the movements of 
West India hurricanes have evidently been the means of 
saving a large amount of property and a number of lives, 
and their value has been acknowledged by the Press, and 
also by the President of the Jacksonville Board of Trade, 
who states that the warnings to vessels not to leave port 
prevented serious disasters. 


forecasts 


Prof. W. L. Moore expresses 
the hope that the time will come when it will be possible 
to forecast the weather generally for coming seasons, but 
that time has not yet arrived. Valuable researches are 
being made at Mount Weather Observatory, Virginia, 
where it is proposed, inter alia, to discuss meteorological 
observations from the point of view of their relations to 
solar physics, and to seleet meteorological and magnetic 
elements and compare then with solar observations. 


{x the current number of the Comptes rendus of the 
Paris Academy of Sciences M. Guyou gives an interesting 
account of the utilisation of the telephone system for the 
exact transmission of time. The experiments were under- 
taken by the Observatory of the Bureau des Longitudes 
at the request of the Chambre syndicale de I’ Horlogerie, 
and after a preliminary trial in the Paris area were ex- 
tended to the whole French system. The transmission of 
the time by a verbal signal not being sufficicotly exact for 
the purpose, by means of a specially arranged microphone 
each beat of the pendulum of the standard clock in the 
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observatory could be heard in the telephone receiver, the 
operator at the sending end merely counting one or two 
beats. On May 25 the destroyer Escopette, whilst at Brest, 
was able to regulate its chronometers directly against the 
standard clock of the Observatory of Montsouris with an 
accuracy of about a1 to o2 second. As M. (:uyou points 
out, owing to the wide extent of the telephone system at 
the present time, this mode of transmitting the tine ought 
to be of considerable service. 


In Kungl, Svenska Vetensk. Jkad. Handl. (Band 38, 
No. 5) Dr. Hasselberg gives the results of an investigation 
of the are spectrum of tungsten. The region he has studied 
extends from A 3477 to A 5892. This is a continuation of 
the very useful series of publicatiuns by the same spectro- 
scopist ‘relating to the arc spectra of metals. The elimin- 
ation of lines due to impurities was done by comparing the 
tungsten spectrum with those of other metals taken under 
similar conditions. In cases of close agreement between 
tungsten lines and those af other metals a special study 
was made of the lines with the object of establishing their 
coincidence or non-coincidence, and in the former case the 
probable origin of the common line was determined from 
a consideration of the relative intensities in the two spectra. 
In a comparison column ure given the lines recorded by 
Messrs. Exner and Haschek for the same element. The 
strongest lines of this metal have been carefully compared 
with the Fraunhoferic lines, and cases of coincidence and 
prebable identity noted. 


Ix aur issue of July 28, 1904, we noted thut Dr. H. M. 
Reese, of Yerkes Observatory, had published the results 
of some observations of *t enhanced *’ lines in the Fe, Ti, 
and Ni spectra, wherein he supposed that he had dis- 
covered some enhanced lines not included in Sir Norman 
Lockyer’s lists. In the current number of the Astro- 
physical Journal Mr. F. E. Baxundall comments on {)r. 
Reese’s results, and shows that in a great number of cases 
there is no evidence of enhancement in the Kensington 
photographs. For example, the comparative tables given 
show for cach element that of the seventy enhanced lines 
discovered by Dr. Reese for iron, fifteen are actually 
stronger in the are than in the spark spectrum, twenty- 
five are cqually strong in both spectra, twenty do not occur 
in either spectra on the Kensington grating spectrograms, 
whilst six are so slightly ‘‘ enhanced’? us to leave it 
doubtful as to whether they should be included in this 
category. ft seems probable that Dr. Reese was misled 
by comparing two spectra of which the spark was generally 
the stronger, for he especially remarked that onty one line 
was stronger in his are than in his spark spectrum. 


We haye received from the Bureau of Mines of Ontario 
an interesting memoir on the limestones of the province 
by Mr. Willet G. Miller, the provincial geologist. it 
covers 143 pages, and contains a number of excetlent 
photographs of the principal quarries. It shows clearly 
where limestones of various chemical compositions are to 
be found, and gives a concise account of the uses of lime- 
stone and lime at the present time. Hitherto it has hardly 
been realised that limestones form an important part of 
the mineral resources of Ontario, and this well arranged 
collection of analyses of limestone and of descriptions of 
quarries cannot fail to prove of value to all interested in 
the important industries that depend upon limestone as a 
base. 


MESSRs, ELIFFE AND Sons, |.7p., have published a fittle 
book on practical frame-making by Colonel W. L. Noverre; 
the price is 1s. net. 
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OUR ASTRONOMICAL CULUMN. 


‘Protocrarnic Reatity or Tue Maritan Caxats.—No. 
4o2r of the .lstronomische Nachrichten contains a telegram 
dated May 28 from Mr. Lowell to Prof. Pickering in 
which the former states that several of the canals on Mars 
have been photographed by Mr. Lampland. Amongst 
others, Nilo Syrtis, Casius, Vexillum, Thoth, Cerberus, 
Helicon, Styx, Chaas, and Liedeus (2? Libneus) are shown 
on the negatives, some appearing on more than twenty 
plates. 


Discovery OF SATURN'S TENTI SATELLITE.—.\ brief note 
in No. go15- of the Astronomische Nachrichten states that 
Saturn's tenth satellite was discovered from an examin- 
ation of several plates taken with the 24-inch Bruce tele- 
scope which were selected from those used in the deter- 
mination of the orbit of Phacbe. 

The new satellite appears on thirteen plates. The 
orbital motion is direct and the period is twenty-one days, 
therefore the satellite is apparently a little nearer to Saturn 
than is Hyperion. 

JUPITER'S SIXTH AND SEVENTID SATELLITES.—An abstract 
fram vol. xvii. of the Publications of the -lstronomical 
Society of the Pucific, appearing in No. 4015 of the -lstro- 
nomische Nachrichten, contains an account by Prof. Perrine 
of the cbservations so far made of Jupiter's sixth and 
seventh satellites. 

The former can be photographed in ten minutes with 
the Crossley reflector, and thirty-six plates haye been 
obtained. A preliminary investigation of the orbit shows 
that the inclination to the ecliptic and the planet's equator 
is about 30°, and that the satellite has a period of about 
250 days, with a mean distance from the planet of 7,000,000 


miles. The direction of the orbital motion still remains 
uncertain. The brightness of the satellite indicates a 
diameter of about 100 miles, or less. 


On examining the plates taken for the sixth satellite 
on January 2, 3, and 4, a much fainter object, also 
apparently belonging to Jupiter, was discovered, which was 


then situated N. said W. of, and was moving towards, the 
planet. Subsequent observations, which, ‘owing to the 
satellite’s faintness, were much niore difficult to make than 


in the case of the sixth satellite, confirmed its dependence 
upon Jupiter. This object was not shown on the negatives 
taken for the sixth satellite during December, being just 
outside their field, but altogether twenty observations have 
been made, the last on March Qe 

Apparently the orbit of the seventh satellite is quite 
eccentric, with a mean distance from the planet of about 
6,000,000 miles and a period of about 200 days. The 
inclination of the orbit to the plane of Jupiter’s equator 
is about 30°, but the direction of the orbital motion is 
as yet undetermined. The photographic magnitude of the 
seventh satellite is not brighter than the sixteenth, and 
on comparing this with the magnitudes of other satellites 
and of asteroids a diameter of about 35 miles is deduced. 

Prof. Perrine suggests that the large inclination of their 
orbits indicates that neither of these bodies were originally 
members of Jupiter’s family, but have been ‘‘ captured 2 
by the planet. 


STARS WITH SPECTRA OF THE Orion Tyre.—lIn No. 2, 
vol. Ivi., of the Innals of the Harvard College Observatory, 
the distribution of stars having class B or Orion-type 


spectra is discussed, und all known an of this type 
placed in a catalogue, in order of R.A., the position 
(1900 0), magnitude, exact type of Bein, and the 


galactic longitude and latitude being given for cach star. 
Consider rably. more than 30,000 spectra have been examined 
by Mrs. Fleming in connection with the llenry Draper 
memorial work, and of these S03 are included in the pre- 
sent catalogue. 

As a distinctive feature of these stars is the helium 
indicated in their spectra, the allocation of them with 
regard to galactic longitude and latitude really indicates 
the distribution of helium in the universe. On thus 
classifying them, it is found that on dividing the sky into 
egual areas the galactic latitudes of which are included 
between +90° and + 30°, +30° and 0°, 0° and —30°, and 
—30° and —qo°, the numbers of well marked helium stars 
in these divisions are 22, 219, Rog wedindes3, Ob 3, 27, 08: 
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| would have been a more suitable generic 


| latitudes + 30° 


nine-tenths of 
equator. A 


and 7 per cent. of the total respectively, 
them being within 30° of the galactic 
congregation in certain galactic longitudes is alsu in-+ 
dicated. Thus between 160° and 340° there are 613, or 
7S per cent. of the total, of these stars. About one-quarter 
of the whole number are contained in four regions having 
a total area of 790 square degrees, or Iess than one-fiftieth 
cf the sky. One of these four regions is near to the 
variable star I Carina, and lies almost wholly within the 
constellation Argus. As this Argus region contains nearly 
three times as many ‘‘ Orion’ stars as does the Orion 
region, Prof. Pickering suggests that ‘* Argus”? stars 
name for the 
class of stars having spectra of this (B) type. He states, 
however, that the nebula of Orion appears to be the start- 
ing point, or origin, of class B stars, twenty of which are 
situated within 1° of @ Orionis, that is to say, nearly as 
many as are contained in the region between galactic 
and +90°, although the area of the latter 
region is three thousand times as great. 

Arranging them according to magnitude, it is found that 
most of this class are bright stars, only 1 in 20 being of 
the sixth or fainter magnitudes. 


Tue Motion or THE Tait oF BoRRELLY'S COMET (1903 iv). 


—From the examination of a number of photographs 
obtained by different observers during July, 1903, Prof. 
Jaegermann, Moscow, has compared the relative motions 


of the different sections uf the tail of comet 1993 iv in 
regard to the movements of the comet’s nucleus and to 
the sun. After analysing the velocities and movements de- 
termined, he has arrived at the conclusion that in this 
case light-pressure, acting in the sense of Arrhenius’s 
hypothesis, was not the determining factor in the formation 
of the several tails, for a pressure sixty times greater than 
gravity would have to be assumed. If the light-pressure 
hypothesis be retained, the assumption must be made, 
according to Bredichin’s idea, that the tail-matter con- 
sisted of gaseous molecules, and that its illumination was 
due to the fluorescence of highly illuminated gases, such 
as has been experimentally demonstrated by Lommel, 
Wiedemann, and Schmidt. 


The existence of a repulsive force, other than light- 
pressure, was demonstrated by Bredichin in comet 
Rordame (1893 ii), by Prof. W. H. Pickering in comet 


Swift, and was confirmed by Prof. Jaegermann in a pre- 
liminary investigation concerning the denser parts of the 
tail of comet Swift, 1892 i. 


Dous_eE Star Opservations.—The results of a series of 
observations of double stars made at Kirkwood (Indiana) 
Observatory are given in No. 4022 of the Astronomische 
Nachrichten. The observations were made by Mr. J. A. 
Miller and Prof, W. A. Cogshall with a 12-inch refractor, 
and the B.D. and A.G. numbers, the 1875 position, the 
magnitudes, and the measured position-angle and distance 
are given for each of 114 double stars. 

The objects observed were selected from those noted as 
double by the Leipzig observers when preparing the A.G. 
catalogue for the zone +10° to +15°, and, with few excep- 
tions, they have not been wesc | elsewhere. Some few 
stars suspected by the Leipzig observers as duplicate could 
not be seen as such by the Nirkwood observers, and one 
or two of the sets of measures refer to newly discovered 
double stars. 


THE ROVAL OBSERVATORY, GREE NIUTICH. 


Ox Saturday last, June 3, the Board of Visitors made 

their annual inspection of the Royal Observatory, 
Greenwich, but unfortunately, through ill-health, the 
Astronomer Royal was not able to be present. The follow- 
ing is a bricf abstract of the report which was submitted 
to the visitors. 


Very great progress hus been made in the observation 
of the reference stars for the Greenwich section of the 


Astrographic Catalogue, abnut 9500 observations of R.A. 
and N.P.D. having been added during the year. The 
comparatively few observations required to secure five 
observations of each of the reference stars (more than 
10,000 in number) will casily be obtained by the end of 
the vear, as there are only 5 stars requiring three observ- 
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ations, 100 requiring two, and 1500 requiring one observ- 
ation only in order to carry out the programme. In Jact, 
it may be taken that the observations for this catalogue 
are practically completed. The catalogue, which will be 
terminated this year, will contain, besides the reference 
stars for the Astrographic Catalogue, the 834 zodiacal 
stars given in the Nautical Almanac for 1897. 

It is proposed to begin next year a new nine-year cata- 
logue of the stars of magnitude 9-0 and brighter between 
the limits +24° to +32° of N. declination, this being the 
Oxford astrographic zone, for which they serve as refer- 
ence stars. he re-observation of these stars, which for 
the most part fall within the Cambridge zone of the 
Astronomische Gesellschaft Catalogue, will afford valuable 
data for their proper motions, besides giving fundamental 
positions for the Oxford astrographic plates. 

The comparison between theory and the Greenwich 
meridian observations of the moon from 1750 to the present 
time, undertaken by Mr. Cowell, has been completed for 
the longitudes, and the discussion from 1847 to 1901 is 
completed for the latitudes. The only point left ontstand- 
ing is the motion of the node, for which it is necessary 
to discuss as long a series of observations as possible. 
The results obtained for the longitudes are summarised in 
a series of papers in the Monthly Notices of the Royal 
Astronomical Society. In particular, the paper in vol. 
Ixv., No. 2 (1904 December), gives the coefficients of 145 
terms as obtained directly from observation, with a com- 
parison with the theoretical coefficients given by Hansen, 
Delaunay, M. Radau, and Dr. Hill. The publication of 


the details of the whole investigation will be shortly 
proceeded with. 
The re-reduction of Groombridge's observations was 


completed at the date of the last report, and during this 
year the printing of the results has been pushed on. The 
introduction has also been prepared for press. A_ dis- 
cussion of the proper motions determined by comparison 
with modern Greenwich observations, and a determination 
of the constant of precession and of the direction of the 
solar motion by Mr. Dyson and Mr. Thackeray, are given 
in the Monthly Notices of the Royal Astronomical Society, 
March. 

The altazimuth has been in regular use throughout the 
year, and a second determination of the pivot errors has 
been made, and also observations for obtaining the value 
of one revolution and errors of the screw of the telescope- 
micrometer have been completed. 

The observations of the moon, both in and out of the 
meridian, seem very satisfactory as shown by the agree- 
ment between the two instruments, the transit circle and 
the altazimuth. 

The 28-inch refractor has been employed, as was the 
case last year, for micrometric measurements of double 
stars, the total number measured being 603. OI these, 143 
have their components Jess than 1”-0 apart, and 60 less 
than o”.5. A marked deterioration of the images of the 
stars led to an examination of the lenses, and the suspected 
tilt between the components was corroborated and 
remedied. 

Sixty-five photographs of Neptune and its satellite have 
been secured with the 26-inch refractor, while, with the 
30-inch reflector, numerous photographs of minor planets 
and comets a, b, ¢ 1904, and a 1905, have been obtained. 

At the date of the last report, 119 plates taken of Eros 
with the astrographic equatorial, and 55 taken with the 
Thompson equatorial, had been measured. During this 
year the remainder of the photographs have been measured, 
making in all 198 with the astrographic equatorial and 
152 with the Thompson instrument. The reduction of the 
measures is in a satisfactory state, and it is expected that 
it will be completed in two months for both sets of 
photographs. 

The astrographic equatorial has been employed mainly 
to obtain photographs to replace chart plates which show 
slight photographic defects unsuitable for production of 
enlarged prints. 

‘The measurement of the catalogue plates for the Green- 
wich section is now completed. Since the last report 
47,200 measures of pairs of images (6m. and 3m.) have 
been made. The number of plates measured in the year 
1s 102, covering 128 square degrees between declination 
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83° and the pole. The number of plates measured up to 
the date of fast year’s report was 1051. Adding the 102 
plates measured this year, the total number of plates 
measured is 1153, being the 1149 of the Greenwich section 
+ 4 additional photographs of the polar field. 

For the year ending 1904 December 31, Greenwich photo- 
graphs of the sun have been selected for measurement on 
209 days, and photographs from India and Mauritius (to 
fill up the gaps in the series) on 151 days, making a total 
of 360 days out of 366 on which photographs are at 
present available. Photographs were taken in Mauritius 
for three of the six days yet unrepresented, and may be 
received in due course. 

The solar activity has shown a great increase during 
the year ending 1905 May io, and the sun has not been 
free from spots on a single day during that period. The 
mean daily spotted area for 1904 was more than half as 
great again as that for 1903, and early in the present year 
a number of exceptionally large groups was observed. 
The group which was seen first on the east limb on 1905 
January 28 had a greater total area than any other group 
which has been photographed at the Royal Observatory. 

The principal results of the magnetic elements for 1904 
are as follows :— 


Mean declination 16° 150 West. 

40166 (in British Units). 
1°8520 (in Metric Units). 
66° 577 11". 

In 1904 there were no days of great magnetic disturbance 
and eight of lesser disturbance. 

The mean temperature for the year 1904 was 49°-8, or 
o°.3 above the average for the fifty years 1841-90. During 
the twelve months ending 1905 April 30 the highest 
temperature in the shade (recorded on the open stand in 
the magnetic pavilion enclosure) was 91°-o, on August 4. 
On the same day the highest temperature in the Stevenson 
screen in the magnetic pavilion enclosure was 89°-5, and 
in the observatory grounds 89°-7. The lowest temperature 
of the air recorded in the year wus 19°-5, on January 1. 
During the winter there were thirty-nine days on which 
the temperature fell below 32°-0, being seventeen Jess than 
the average number. 

The mean daily horizontal movement of the air in the 
year ending 1905 April 30 was 280 miles, which is 2 miles 
below the average of the preceding thirty-seven years. 
The greatest recorded daily movement was 867 miles, on 
November 9, and the least 49 miles, on December 22. 
The greatest recorded pressure of the wind was 23-5 Ib. 
on the square foot, on March 12, and the greatest hourly 
velocity 45 miles, on December 30. 

The number of hours of bright sunshine recorded during 
the twelve months ending 1905 April 30, by the Campbell- 
Stokes instrument, was 1486 out of 4457 hours during 
which the sun was above the horizon, so that the mean 
proportion of sunshine for the year was 0-333, constant 
sunshine being represented by 1. 

The rainfall for the year ending 1905 April 30 was 
20-21 inches, being 4-33 inches less than the average of the 
fifty years 1841-90. ‘The number of rainy days was 153. 
This small rainfall may be contrasted with the heavy 
rainfall of 35-42 inches in the corresponding period last 
year. The most striking contrast is obtained by com- 
paring the rainfall for the year commencing 1903 March 1, 
which was more than 37 inches, with that for the year 
commencing 1904 March 1, which was less than 17} 
inches. This dry period of twelve months was followed 
by a heavy rainfall in 1905 March, which exceeded 33 
inches, and is the greatest amount recorded in March since 
1851. 

The printing of the Paris-Greenwich longitude deter- 
mination, 1902, is practically complete. The Killorglin 
longitude is the only determination which still requires to 
be printed to complete the volume of longitude determin- 
ations, which will contain the determinations Paris-Green- 
wich made in 1888, 1892, and 1902, of Greenwich- 
Waterville-Canso-Montreal made in 1892, and of Green- 
wich-Killorglin made in 1898. 

The re-reduced Groombridge Catalogue is nearly com- 
pletely printed, with the exception of the introduction, 
which is ready for the press. 


Mean horizontal force 
Mean dip (with 3 needles) 
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Provision has been made in the Navy Estimates for the 
observation of the total solar eclipse of 1905 August 30 
by a party of three observers on the coast of Tunis, where 
the weather conditions are promising. lt is proposed to 
take photographs of the corona for detail and extension 
with the Thompson g-inch coronagraph, the 13-inch astro- 
graphic refractor, and the 4-inch Dallmeyer rapid recti- 
linear lens, and also photographs of the spectrum with 
the two spectroscopes lent by Major Ilills, R.E., as in 
1900 and gor. 


THE OPTICAL CONVENTION. 


“THE optical convention has just concluded a_ very 

successful meeting extending over four days; the 
exhibition and the papers attracted numerous visitors from 
all parts of the country. The papers !ed to much valuable 
discussion. An account of the exhibition and the presi- 
dent’s address appeared in last week’s NATURE. 

The first group of papers dealt with the design of 
optical and scientific instruments. The Gauss _ theory 
was entrusted to Mr. Conrad Beck, who considered the 
theory of the equivalent planes of complete optical instru- 
ments; he dealt more particularly with the complete 
microscope in relation to its ‘‘ working distance.”’ 

Dr. Drysdale gave a general account of the aberrations 
of lens systems, submitting a classification and specifi- 
cation of the various aberrations to obtain an expression 
of opinion from those working at the subject. Mr. 
Chalmers gave a graphical method of representing the 
results of calculations of lens systems, and a modification 
of the Hartmann system of testing to permit of measuring 
and expressing aberrations in exactly the same form. 
This should make it possible to obtain the relation between 
the definition and the measured or calculated aberrations. 
In the discussion Mr. Carson pointed ont the importance 
of the relative intensity of the image disc and the aberration 
patch in estimating the performance of lenses. 

Mr. Walter Rosenhain criticised the mechanical design 
of certain types of instruments; he showed that, in many 
cases, the ideals of the instrument maker were in conflict 
with sound engineering principles, and suggested directions 
in which improvements might be looked for. 

Diffraction in optical instruments was discussed by Mr. 
J. W. Gordon in an important theoretical paper; his con- 
clusions, which would modify many of our ideas on optical 
systems, are now being submitted to a definite experimental 
test. 

A group of papers related to interference phenomena. 
Mr. J. Rheinberg exhibited a method of producing achro- 
matic interference bands which is likely to have numerous 
applications. Mr. Stansfield described a simple form of 
Michelson interferometer specially suitable for demonstra- 
tion. Prof. Watkin and Mr. Morrow exhibited their 
apparatus for calibrating extensometers by observing the 
displacement of interference bands. 

Mr. Twyman described the manufacture of the Echelon 
spectroscope, stating the accuracy required in the plates 
and the precautions used to obtain it. This apparatus 
was exhibited and compared with the Lummer “ parallel 
plate” arrangement for obtaining resolution of spectrum 
lines. Mr. Blakesley discussed the various forms of prism 
which could be used in constant deviation spectroscopes 
and some of their applications. Mr. Newall dealt with 
astronomical spectroscopes, demonstrating that the limits 
of usefulness of the present type of spectroscope were 
almost reached in the case of faint stars, as the intensity 
of light necessary for photographing their spectra can only 
be obtained at the sacrifice of the purity of the spectrum 
or the certainty of identification of the lines, and that no 
very marked improvement is likely to be obtained from 
the use of larger objectives, on account of the increased 
absorption in the prisms required. He suggested the use 
of gratings. 

Lord Rayleigh dealt with the subject of polish, pointing 
out the distinction between the process of grinding, which 
consists of the removal of comparatively large flakes, and 
that of polishing, which he regards as molecular, the rough- 
nesses of the surface being reduced to dimensions smaller 
than the wave-length of light. Experiments on the thick- 
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ness of glass removed by polishing and by etching with 
hydrofluoric acid under various conditions were illustrated. 
In the discussion Mr. Walter Rosenhain cited evidence to 
show that the surface flow which has been recognised in 
the polishing of metals also occurs in glass. 

Mr. Walter Rosenhain dealt with the possibilities of 
progress in optical glass; he described the limitations to 
the production of vitreous fluxes of extreme properties, and 
advanced the view that media of widely different optical 
properties could only be obtained by the production of large 
homogeneous crystals. Physicochemical considerations were 
cited to indicate lines upon which this difficult problem 
might be solved. 

A number of instruments for optical measurements were 
described, Prof. Poynting exhibiting his form of parallel 
plate micrometer. Mr. Blakesley described his apparatus 
for the measurement of focal length of lenses, with appli- 
cations to other optical measurements. Mr. Chalmers de- 
scribed a new form of refractometer for obtaining the 
refractive index of glass in lens form. The lens is inserted 
in a trough containing a suitable transparent liquid, and 
the difference of the refractive indices is deduced [rom the 
approximate curvatures of the lens and its power in the 
liquid, with an accuracy comparable with that of the best 
refractometers. 

Mr. Baugh described the use of invar tapes for base- 
line measurements. 

Dr. Drysdale discussed the requirements of small tele- 
scopes and binoculars, with special reference to the field 
of view and illumination of the image. He indicated the 
method he had employed in calculations for prism 
binoculars, showing how he had been led to use glass of 
high refractive index for the prisms. THe described a special 
form of photometer for determining the absorption in 
binoculars. 

Mr. A. C. Jolley gave a critical review of photometric 
standards and apparatus; he described a modification of 
the Violle platinum standard, and discussed the difficult 
problems connected with heterochromatic photometry; his 
results indicate that the accuracy claimed by Sir W. Abney 
is far too high, especially when readings by different 
observers are compared. He concludes that a discrimin- 
ation photometer is the most trustworthy instrument for 
comparing different colours. 

Mr. Milne exhibited his new form of spectrophotometer. 
The apparatus is especially suitable for determinations of 
the absorption of light of specified wave-length by liquids. 

Mr. Bull discussed the theory of tricolour filters, plates, 
and inks. He concluded that it was most satisfactory to 
adjust each independently of errors in the adjustment of 
the others. The filters should have a certain amount of 
overlap, the colour of the overlap of two filters being the 
colour of the printing ink corresponding to the other 
filter. 

Mr. Crawley discussed the limits of stereoscopic vision ; 
the results of his measurements point to a much greater 
accuracy in judging distances by stereoscopic effect than 
is generally admitted. 

Mr. H. L. Taylor discussed the effects of astigmatism 
on the accommodation of the eye. Two new forms of 
ophthalmometer were demonstrated, one being the Ettles- 
Curties, which is valuable for the perfection of its 
mechanical adjustments, and the use of complementary 
colours for the mires; it is so arranged that the corneal 
microscope can be readily attached. The ophthalmometer 
shown by Mr. Sutcliffe contains a number of variations 
from ordinary forms; the mire is an almost complete ring 
illuminated by a special lamp, and the method of doubling 
the image is novel. 

Dr. Walmsley gave an account of the attempts which 
have been made to provide technical education for those 
engaged in the optical industry, and the existing facilities ; 
he outlined the scheme for the establishment of a British 
Institute of Technical Optics. The convention decided to 
memorialise the London County Council to support the 
scheme. 

Major-General Waterhouse gave an account of the history 
of telephotography. 

In the evening lecture, Prof. Silvanus P. Thompson gave 
a most interesting account of the varions forms of Nicol’s 
prism and its modern equivalents. 
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AGRICULTURAL NOES. 


iE annual report of the Transvaal Department of 
Agriculture for 1903-4 is a volume of more than 400 
pages, which contains, in addition to an introduction iby 
the director, reports on the fourteen sections into which 
the work of the department falls. Im discussing the 
personnel of the department, the director refers to the 
difficulty of obtaining expert assistants, a difficulty which, 
20 far as agriculture is concerned, exists in all ccuntries 
supplied from Britain, and even in such countries as the 
United States, where the training of the expert reccives 
More attention than it does here. Many of the chief 
positions in the Transvaal department have now  bcen 
filled up, but assistants are still required, and a» the work 
expands it is probable that a considerable number will be 
engaged. The report states that men for scientific work 
“will doubtless best be ohtained from amongst students 
who have had good careers at one or other of the universi- 
ties, and who have done a certain amount of research 
after taking their degree. A thorough grounding in pure 
science is a sine qua non, aud if they are not acquainted 
with the applied side of Science, this knowledge will have 
to be acquired in our laboratories whilst acting as 
assistants to the Chief of their particular Division.”’ 
The above named report contains many interesting para- 


graphs. Here is one that appears under the heading 
““ Farmers’ Cooperative Experiment Reports ’? :—From 
General Louis Botha, Pretoria, ‘* They (mangels from 


England sent for trial by the Department) do not grow so 
quickly as other sorts of root-crops, but if sown early they 
will grow splendidly and give a good winter crop in May; 
therefore 1 ordered a big quantity which I intend to use 
this year." 

In papers contributed to the first four parts of the 
‘Agricultural Journal of the Cape of Good Hope for the 
current year, Mr. D. E. Hutchins, conservator of forests 
at Cape Town, makes out a strong case for the extension 
of tree planting in South Africa, The coast districts have 
a very favourable climate, growth is rapid, and the quality 
of the timber produced is good; but while native resources 
have not been developed, timber to the value of 13 millions 
is imported annually. There is no reason why most of 
the wood required for building and mining purposes should 
not be grown in the country, and it is estimated that everr 
ul, spent in afforesting suitable land would bring in an 
annual revenue of 1. in thirty-five vears’ lime! If Mr. 
Hutchins can convince the financier that this estimate is 
correct, South Africa should soon grow its own timber ; 
but in this branch of agriculture the sower seldom reaps, 
and the investur is not easily convinced. It is likely, 
therefore, that in South Africa, as elsewhere, the lack af 
capital will prove a more serious difficulty ta the enthusi- 
astic forester than either soil or climate. — 

in a recent number of the Bulletin of the College of 
Agriculture, Tokyo Imperial University, there is an article 
of considerable interest to British ‘agriculturists. The 
Japanese farmer, like the English farmer of half a century 
ago, 1s given to employing lime more frecly than is good 
for his land, and in some districts the injury done by 
liming has caused the authorities to interfere with the 
practice. Following up some work by Kellner and 
Réttcher on the effects cf lime on the action of certain 
phosphates, Nagaoka investigated the results of employing 
a number of phosphatic fertilisers on limed and on un. 
limed land. Rice was grown, and it was shown that lime 
greatly interfered with the action of those phosphatic 
manures which were of animal origin, such as bone meal 
cr fish bones; on the other hand, when the phosphates 
were derived from a vegetable source, the effects of lime 
Were not very pronounced, The injury was about twice 
as great in manures of animal as in those of vegetable 
origi. The injurious action of lime extended into a 
second year. Nagaoka’s results confirm thase obtained by 
Kellner and Bottcher jn Germany, and indicate that such 
manures as bone meal and fish meal should not be used 
<u recently limed sails. 

We have received from the committee of the Lawes 
Agricultural Trust a copy of the report of the directnar, Mr. 
A.D. Hall, on the work done at the Rothamsted Experi- 
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mental Station for the year ending March 31. The well 
known experimental fields are still continued without any 
essential change; in addition, a new field has been laid 
out to test the residual value of various manures in the 
second and succeeding years alter their application. Other 
experiments deul with calcium cyanamide, the new manure 
containing nitrogen derived from the atmosphere, and with 
the various cultivations of bacteria which have been 
recently introduced for the inoculation ef leguminous crops, 
with the view of making them more efficient collectors of 
atmospheric uitrogen. During the vear in question seven 
papers have been issued from the station, all of which deal 
with investigations on the soil, methods of scil analysis, 
&c. The annual losses of carbonate of lime in the Roth- 
amsted soil have been determined, both that due to natural 
agencies and that caused by the use of manures. Certain 
restorative actions have been investigated which accaunt 
fer the maintenance of the fertility of many soils which 
are almost devoid of lime. Another of the papers deals 
with the remarkable accumulations of fertility in certain 
plots of land which have been allowed to run wild for the 
last twenty years, and have in that time gained nitrogen 
to an extent not readily explicable by the accepted theories. 
The Lawes Trust committee continues to find its income 
very inadequate to the proper development cf the station; 
only donations aud subseriptions fram various sources, in- 
cluding 300/. from the Goldsmiths’ Company, sol. from the 
Clothworkers’ Campany, 50!. from Lord Rothschild, &c., 
have prevented a serious deficit on the year's working. 
Mr. J. F. Mason has also promised to crect and equip a 
new Jaboratory for agricultural bacteriology, which will be 
the first ef its kind in this country, as a continuance of 
the experiments carried an for many years by his father, 
the late Mr. James Mason, at Eynsham Hall, Oxon. 


JIE LOHR SS (ORS KIB JPUSIBUAIRIUES.. 


“HE report for 1904 on the Laneashire Sea Fisheries 

Laboratory at the University of Liverpool and the 

sea fish hatchery at Piel’ contains an. introduction and 

general account of the year’s work, written, as usual, by 

Prof. llerdman, the honorary director of the scientific 
work, 

-\ report upon the seu fish hatchery at Piel, by Mr. 
Andrew Scott, shows that more than a million plaice fry 
and more than twelve million flounder fry were liberated, 
the result of hatching eggs laid by fish caught in the 
autumn and confined in tanks at the hatchery. The useful 
results to the fisheries of thus confining spawners and 
turning out the newly hatched fry have yet to be deman- 
strated, 

\ paper upon the tow-nettings collected in the Irish 
Sea, contributed by Mr. Scott, is of little value, because 
it is far too general, the contents of the tow-nets not 
having been identified. Such records as ‘* Copepada, 
medusoids, gelatinous algw, a fish egg,” are perhaps of 
some value, but of very little. It appears to us that had 
Iess been attempted, and some one group properly worked, 
the value of the paper would have been much greater. 
Iu referring ta the occurrence of pelagic fish eggs, the 
scientific names of the various species might have been 
mentioned with advantage. 

Bacteriological investigations in relation to shell-fish 
pollution by sewage matter, by Mr. James Johnstone, is 
an interesting paper continuing an investigation carried 
on during the previous year, Mr. Johnstone is also re- 
sponsible for u paper upon plaice-marking experiments, and 
for another upon the internal parasites and diseased con- 
ditions of fishes. The plaice-marking experiments are 
upon a small scale, but no doubt will give results of 
interest in time. Dr. J. Travis Jenkins, recently appointed 
to the post of superintendent of fisheries of the district, 
contributes an interesting discussion of official fishery 
statistics, from which it appears that the Board of Trade 
returns are not always accurate. Dr. Jenkins’s remarks 
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upon the  cockle both 
important, 

The volume contains several plates and woodcuts, and is 
in paper covers. The education committee of the 
Lancashire County Council provided funds for the in- 
struction of fishermen at the Piel hatchery, and forty-five 
fishermen uttended the classy which was held in the spring 
by Mr. James Johnstone. A “‘ Syllabus of the Lessons in 
Marine Bialogy given in the Practical Classes for Fisher- 
men "’ has been revised, and is now published as a separate 
volume. It is difficult to estimate the value to the fisher- 
men of the benefit to be derived from a_ superhcial 
knowledge of marine biology, but the value to the labor- 
atory no doubt lies in the fact that the men send in speci- 
mens of animals and plants taken in the course of their 
fishing operations. 

he Danish fishery and hydrographical contributions to 
the internauticnal North Sea fisheries investigations,’ lately 
issued, include two papers dealing with fishery mutters, 
one by Mr. Johs. Schmidt heing concerned with the pelagic 
post-larval stages of the two species of halibut Hip po- 
glossus vulgaris, Flem., and H. hippoglossétdes (Walb.). 
Mr. Schmidt points out that the best distinction between 
these two species is not in the number of fin-rays, but in the 
number of vertebrae, and he found certain post-lurval fishes 
off Iceland and the Farde Islands which agreed in the 
number of vertebra: with the adults of H. vulgaris. The 
material from which he determined the young stages of 
Hl. hippoglossétdes was taken by the Danish Ingolf Ex- 
pedition. 

The other fishery paper is by Dr. A. C. Johansen, and 
is entitled *' Contributions to the Biology of the Plaice 
with Special Regard to the Danish Plaice Fishery,’’ and is 
the first report published upon the subject. The paper is 
exceedingly interesting, the results, chiefly in regard to the 
growth and migrations of the plaice, having been obtuincd 
by recording the length of a number of fish, marking 
them with a label, and returning them to the sea to he 
caught later on by one of the numerous fishing bouts. 
A fair percentage of the fish have been recovered, and by 
re-measuring these fish their rate of growth during the 
time between their marking and re-capture has been deter- 
mined. An interesting part of this experiment was the 
transplanting of fish from one ground to another, by which 
it was found that on some grounds they would grow three 
er four times as rapidly as upon other grounds. Experi- 
ments upon the same lines have been curried out by the 
Knglish staff with similar results, but the official English 
report is not yet published. The marking experiments 
have also shown that in Danish waters there are decided 
migrations of plaice at different times of the year, the 
tendency being for the fish to work into shallower water 
during the spring and into deeper water during the 
autumn. 

Dr. Martin Knudsen contributes a paper upon the hydro- 
graphy of the North Atlantic Ocean, while Mr. J. N. 
Nielsen writes upon the hydrography of the waters of the 
FarGe Islands and Iceland during 1903. In both these 
papers we should have liked to see either an introduction 
stating the objects of the investigation or a summary of 
results, as, to those who are not hydrographers, the results 
obtained are not very clearly set forth. It is perhaps too 
early to attempt to connect the observed physical pheno- 
mena with the movements of the fish, but no doubt, as 
more material comes to hand, the biological results of the 
international investigations will be shown to be closely 
dependent upon the physical conditions observed by the 
hydrographical staff. 

A paper by Mr. Neils Bjerrum, on the determination of 
oxygen in sea-water, is bound in with Mr. Niclsen’s paper 
already referred to. Mr. Bjerrum has adopted a method of 
“preserving ‘’ the water samples taken in mid-ocean until 
they can be accurately analysed on Jand, and it appears 
that his method of adding to the water samples a solution 
af manganous chloride and caustic soda containing iodide 
of petassium has been very satisfactory. 


industry ure interesting and 


Frank Batrour BROWNE. 


1 Meddelelser fra Kommissionen for Havunders¢gelser, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—.\ statute was brought before Congregation 
on June 6 to provide a delegacy to superintend the in- 
struction of candidates for the Indian Forest Service, and 
to grant diplomas in forestry. ‘Phe proposal to establish a 
diploma in forestry in the university has arisen from the 
recent decision of the Secretary of State for India to send 
the Indian jorestry students, hitherto trained at the 
Cocpers Hill Engineering College, to receive their special 
training in forestry at Oxford. ‘hose students under the 
regulations just issued by the India OMice will be selected 
by a competitive examination held by the Civil Service 
examiners every summer. They must be natural born 
British subjects of net less than eighteen or more than 
twenty years of age on the January 1 before their selection. 
They will be required, before becoming candidates, to have 
passed Responsions or an cquivulent examination. The 
the competitive examination will be: 
(1) mechanics and physics; (2) chemistry; (3) zoclogy ; 
(4) botany. 

After selection the students will be probutioners for 
about three years. For the first two years they will be 
required to study at Oxford, and their course will include 
theoretical and practical forestry, and subjects auxiliary 
to fcrestry, viz. arganie chemistry and the chemistry of 
soils, geology, forest botany, forest entomology, mathe- 
maties, German, and book-keeping. uring the third year 
of probation they will receive practical instruction, visiting 
Continental forests under suitable supervision. Vhe first 
competitive examination will be held on August 29 
for the selection of not less thun nine candidates. .\ppli- 
cations for admission must be made to the India Office by 
July or. 

The Junior Scientific Club gave a conversazione in the 
museum on Tuesday, May 30, ut which more than a 
thousand visitors were present. J.ectures and demonstra- 
tions were given by Prof. Poulton, Ur. Tutton, Dr. 
Brereton Baker, and Mr. E. P. Poulton, and there were 
a Jarge number of scientitic exhibits. 

The Rohert Boyle lecture for 1905 was given by Sir 
Victor Hersley on Monday, June 5, in New College Hall. 
The subject of the lecture was ‘* The Cerebellum.”’ 


CampripcGe.—A little pamphlet has just been published 
om the authority of the Vice-Chancellor containing the 
names of all those who voted on the report of the examin- 
ations and the way they voted. An analysis of the poll 
shows that amongst the resident members of the university 
288 voted in favour of allowing a substitute for Greek in 
the previous examination and ago against. Thus the resi- 
dents had, out of a total of 528 votes, the substantial 
majority of 48; they were, however, swamped by the non- 
resident vote. Only four colleges, King’s, Christ’s, 
Trinity, and Downing, showenh u miaijcrity amongst both 
residents and non-residents in favour of the proposed 
change. 

Prof. Lewis gives notice that a course of lectures and 


demonstrations in crystallography will be given in the 
mineralogical Jecture-room during the long vacation, 


beginning at 9 a.m. on Friday, July 7. 

The observatory syndicate has reported upon the manage- 
ment of the sum of so0on/. bequeathed by the late Mr. 
Frank McClean for ** improving the instrumental equip- 
ment of the Newall Observatory.”’ It recommends that 
the sum be invested, and that the disposal of both the 
interest and, if advisable, the capital, be in the hands of 
the syndicate, and that the uecounts be annually audited 
and published with the university accounts. 

The special board of medicine has drafted ordinances 
which, if they pass the Senate, will allow a cundidate for 
the M.B. or M.D., if resident abrnad, to take his degree 
in absentia. 


THE annual conversazione of University College, London, 
will be held on the evening of Wednesday, June 28. 
There will be scientific and other exhibits illustrating the 
work of the various departments of the college. 
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Mr. E. Brown, lecturer on applied mechanics at the 
University of Liverpool, has been appointed assistant pro- 
fessor in civil engineering and applied mechanics in the 
McGill University at Montreal. 


Dr. J. E. Dverpen, of the University of Michigan, 
formerly curator of the museum, Jamaica, has been 
appointed professor of zoology at the Rhodes University 
College, Grahamstown, Cape Colony. 


A course of eight lectures in advanced zoology on ‘‘ The 
Prosobranchiate Mollusca ’’ is being given in connection 
with the University of London in the lecture room of the 
Chelsea Physic Garden by Mr. J. E. S. Moore on Mondays 
and Thursdays during June. There is no fee for the 
course; cards of admission and a detailed syllabus may be 
had on application to the academic registrar, University 
of London, South Kensington, $.W. 


Tue King has approved the charter for the constitution 
of the University of Sheffield. On June 3 the Pro- 
Chancellor formally handed over the charter to the Vice- 
Chancellor, Dr. Hicks, F.R.S., and congratulatory 
speeches were made. The King and Queen have consented 
to open the new university buildings in July. An endow- 
ment fund of about 140,000. has been raised in Sheffield, 
and the City Council and the councils of neighbouring 
boroughs and counties have guaranteed annual rate aid 
equivalent to an even larger capital sum. The first 
Chancellor of the university is the Duke of Norfolk. 


WeE learn from Science that Prof. Asaph Hall, jun., 
has resigned the professorship of astronomy and director- 
ship of the observatory at the University of Michigan. 
Prof. W. T. Hussey, of the Lick Observatory, has been 
elected his successor. Prof. S. J.° Barnett, of Stanford 
University, has accepted the chair of physics at Tulane 
University, vacant by the resignation of Dr. Brown Ayres 
to accept the presidency of the University of Tennessee. 
At Williams College, Mr. W. E. McElfresh has been pro- 
moted to the Thomas T. Reed professorship of physics, 
and Mr. H. L. Clelland to a professorship in geology. 
M. Gabriel Bertrand has been appointed to succeed the 
late M. Duclaux as lecturer on biological chemistry at the 
Paris Faculty of Science. 


IT is announced, Science states, that 360,o00!. has been 
contributed toward the endowment of 500,o00!. which is 
being collected to increase the present amount available for 
the salaries of the teaching staff of the college of Harvard 
University. The circular which appeals for additional sub- 
scriptions says :—‘‘ The position of Harvard to-day among 
American universities is due not so much to its age, tradi- 
tions, or able administration as to its noble line of teachers. 
That the teachers in the college should be the best in the 
land; that the older professors should be free from the 
cares of a straitened income; that the younger teachers 
should be able to give themselves without distraction to 
their work, and that the best men should not be drawn 
away to other colleges, but should see before them reason- 
able promotion in work and salary, is essential to the 
leadership of Harvard and the culture of her sons.”’ [t is 
pointed out that the total of salaries in Harvard College 
is about 87,600l., and the average per capita allowance 
for the staff of 279 teachers is only 314l. 


An article entitled ‘Some Candid Impressions of 
England” is contributed to the current number of the 
National Review by a ‘‘ German Resident.’’ The first fact 
which strikes the contributor is the indifference of English- 
men to their individual duties as citizens of a great Empire, 
and it seems to him, looking at English schools, that the 
mainspring of German success is here. He says :—‘‘ Our 
youths, like your youths, are human, and would be lazy 
if there were no penalty for idleness. But the fact that 
those who are negligent and lazy at school have to put in 
an extra year of service, acts as a stimulus and compels 
the German boy to work, where the English boy spends 
his time in play.’’ In another place :—‘‘ } look at England 
and see the want of such an influence even in your public 
schools, which are good in a way, so far as they form 
character, but bad in that they neglect intellect.’? As 
for our primary education, its product seems to the critic 
surprisingly bad. He says the knowledge imparted in our 
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elementary schools does not seem to be such as is required 
for the making of good citizens. The majority of our 
workers, he remarks, read little but the sporting Press, 
and care for little but betting and sport. It is pointed out 
that the Germans have destroyed in this generation the 
superstition that Germany makes only poor and cheap 
articles. ‘* Our Mercedes motors and scientific and optical 
instruments are the best and most expensive in the world, 
and no English article of their class can for a moment 
compete with them.” 


Tue annual report of the council of the City and Guilds 
of London Institute was adopted at the yearly meeting of 
the institute held on June 1. The council directs attention 
to the diminished income of the institute, owing to the 
fact that the Mercers’ Company, the Fishmongers’ Com- 
pany, and the Corporation have made reductions in their 
contributions. No reason, it is said, has been assigned 
for these reductions. At the invitation of the Lord Chan- 
cellor, a meeting of the representatives of the principal 
companies has been held to discuss the situation, and a 
resolution has been passed expressing a hope that the 
livery companies will increase, rather than diminish, their 
subscriptions. The total income for the past year, in- 
cluding donations for special purposes, amounted to 
43,432!., of which the Corporation and the livery com- 
panies contributed 23,3081., the remainder coming from 
fees and other receipts. In the previous year the income 
was 46,8291., of which the Corporation and livery com- 
panies contributed 29,385!. Sir John Wolfe Barry, in his 
speech moving the adoption of the report, alluded to an 
interview with the chairman of the Departmental Com- 
mittee on the Royal College of Science, South Kensington. 


He gathered that the general idea of the scheme which will 
be submitted to the council of the institute is a federation 
or coordination of all the teaching institutions which are 
gathered round about South Kensington, and when this 
takes place the institutions will be in intimate connection 
with the university. It is held that a system of this kind 
will be a very great benefit, not only to the general teach- 
ing given, but also to post-graduate teaching, which will 
be largely developed, it is hoped, in the future. 


THE report of the Commissioner of Education for the 
year 1903 has now been published by the United States 
Bureau of Education. It contains in its 1327 pages an 
abundance of information concerning all grades of American 
education, and parts of the educational systems of other 
countries. It is only possible here to refer to a few of its 
contents. Dr. Charles F. Thwing, president of Western 
Reserve University, contributes a chapter on the develop- 
ment of American universities, their organisation, conduct, 
and relations to the life of the nation. The chapter shows 
that the growth of university endowment funds has kept 
pace in the United States with that of the wealth of the 
country at large. For example, the productive funds of 
Yale College have increased from about 6o0nl. in 1830 to 
more than 1,000,000l. at the present time. The growth of 
Nibraries also has been significant in particular instances, 
yet Dr. Thwing says the “‘ libraries of most colleges are 
inadequately furnished and _ inefficiently administered.’” 
The functions of universities in American communities are 
considered under various aspects. First, as conserving 
forces in the presence of a democracy inclined to make all 
things new; then as inspiring with high moral ideals an 
age inclined to pursue mere material aims. As an agency 
to promote systematic research—the seeking after truth as 
such—the university fulfils an increasingly useful function. 
lt presents, as the chapter points out, materials for the 
study of all truth, in the world of nature and in the world 
of man. Another chapter of the report deals with education 
in France, and includes some interesting statistics con- 
cerning French universities. It appears that the registra- 
tion in State universities has increased by about 60 per cent. 
since 1887, the total registration for 1901 being 29,931 
students. The University of Paris greatly outnumbers all 
others in this respect, its total registration being 12,289 
students. Lyons, with 2458 students, and Bordeaux, with 
2119, Stand next to Paris. As the distribution by faculties, 
law leads with 10,152 students, medicine follows with 
8627, science comes third with 3910 students, and is closely 
| followed by the faculties of letters with 3723 students. 
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SOCIETIES AND ACADEMIES. 


Lonpon. 


Royal Society, March 30.—‘‘ The Theory of Photographic 
Processes, Part ii. On the Chemical Dynamics of De- 
velopment, including the Microscopy of the Image.’’ By 
S. E. Sheppard and C. E. K. Mees. Communicated by 
Sir William Ramsay, K.C.B., F.R.S. 

This paper forms a continuation of a preceding one on 
the kinetics of development (Proc., Ixxiv. pp. 447-473). 
By microscopical methods, the growth in the thickness of 
the reduced layer of silver particles, in their size and their 
number, under varying conditions of exposure and develop- 
ment, has been studied. For the structure of the developed 
negative the following facts were ascertained :— 

(a) With constant development for a short time the 
depth of the image is independent ef the exposure. 

(b) With increased time the depth increases very rapidly 
at first, reaching a maximum for each exposure, after 
which it is constant, while the density of reduced silver 
still increases. 

(c) With long development the depth increases some- 
what with the exposure, a limit naturally being fixed by 
that of the film. 

Sise of the Grain.—This increases with the time of 
development, the rate being a function of the exposure, 
but the limiting size independent of this, and fixed by the 
original haloid grain. Thus in the early stages of develop- 
ment the size of the grain increases with exposure, but 
on ultimate development is independent of it. 

Soluble bromides at moderate concentration give a 
smaller grain for the same time of development, but de- 
pending on the exposure. On ultimate development the 
size becomes the same. 

Number of Grains Reduced.—In the surface-area the 
number is independent of the exposure, but in the volume 
unit for moderately long development the number increases 
with the exposure, and is nearly proportional to the density. 
lt increases rapidly with the time of development, more 
so than the density, and soon reaches a maximum. 

When plates are exposed through the glass side, the 
thickness of the reduced layer is much the same, but the 
numbers less. Further, the grains nearer the glass are 
larger, showing that the more exposed grains start develop- 
ment first. Generally, each grain develops as an isolated 
system, only uniting to form “‘ aggregates’’ when the 
packing is close, as in high exposures. The true reaction- 
layer is in the gelatin skin surrounding the grain, its 
thickness being of the order 0-o005 mm., and the reaction 
is similar to the catalysis of H,O, by colloidal metals, with 
convection excluded. 

Early Stages of Development.—From considerations of 
the order of reactions the validity of the Watkins factorial 
method of development is discussed, and the ‘‘ time of 
appearance’ shown to be a measure of the development- 
velocity for the initial stage of development. For ferrous 
oxalate this initial velocity is shown to be proportional to 
the concentration. 

Effect of temperature for ferrous oxalate can be repre- 
sented by the formula of van ’t Hoff, log K=—A/T+C, 
but the temperature-coefficient for 10°, K+10°/K, varies 
for different developers and emulsions, and cannot serve 
as a criterion for distinguishing rate of chemical action 
from diffusion in development. 

It is further shown that ‘“‘tanning”’ the film with 
formalin does not alter the development-velocity. 

For the “ penetration’? of the developer, it was found 
that with plates exposed [rom the back the image appeared 
on the glass or film side first according to the exposure. 
This is explained by consideration of the micro-structure 
of the exposed film, and the conclusion is again obtained 
that the ‘‘ re-activity ’’ or readiness to start development 
of the individual grain is a steady function of the ex- 
posure. 

From the absolute ‘‘ time of appearance’ of the image 
at the back it is concluded that the diffusion-induction is 
not great, especially since other considerations show that 
in the early stages of development the chemical reaction 
has more influence than diffusion. 
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Chemical Society, May 17.—Prof. R. Meldota, F.R.S., 
president, in the chair.—The desmotropic form of sub- 
stances of the ethyl acetoacetate type in the homogeneous 
state and dissolved in neutral media: J. W. Brit and 
H. Sehréder. The authors claim to have established by 
optical measurements with solutions in various media that 
both the ethyl acetoacetates and their secondary and 
tertiary alkyl derivatives, and also the camphorcarboxylic 
esters and their alkyl! derivatives, display a pure uniform 
ketonic structure, and are free from the enolic forms.— 
The chlorination of methyl derivatives of pyridine, part i., 
2-methylpyridine: W. J. Sellk The compound C,HCI,N 
was obtained by chlorinating 2-methylpyridine in hydro- 
chloric acid solution.—The absorption spectra of uric acid, 
murexide, and the ureides, in relation to colour and their 
chemical structure: W. N. Hartley. The  ureides, 
diureides, and some oxypurin derivatives are divided by 
the characters of their absorption spectra into two groups, 
the oximino-ketones with no ethylenic linking associated 
with the carbonyl groups, and the substances which have 
one or more such linkings.—Observations on chemical 
structure and physical properties associated with the theory 
of colour: W. N. Hartley. The main feature in a 
coloured substance is the occurrence in two parts of the 
molecule of ethylenic and benzenoid groupings and of 
ketonic groupings. The explanation of colour, based on 
the change [rom a double linking (ketonic) to a single 
linking (enolic), should, if sound, be capable of explaining 
the occurrence of six bands in the spectrum of benzene, 
four in that of naphthalene, and four in that of anthracene. 
It is shown how this is possible from Kekulé’s formula 
for benzene, and how this formula may be reconciled with 
the ‘‘ centric’ formula.—Further studies on dihydroxy- 
maleic acid: H. J. 1H. Fenton. This paper describes the 
results of a study of the condensation of the acid with 
ammonia, and the behaviour of the acid and its esters 
towards various hydrazines.—The influence of light on 
diazo-reactions, preliminary notice: KN. J. P. Orton and 
J. E. Coates, and (in part) F. Burdett.—Behaviour of 
solutions of propy! alcohol towards semi-permeable mem- 
branes: A. Findlay and F. C. Short. Some years ago 
Pickering stated that when a porous pot containing a 
57 per cent. aqueous solution of propyl alcohol was 
immersed in either pure water or pure propyl alcohol, the 
water or the alcohol passed inwards to the solution. The 
authors have been unable to confirm Pickering’s experi- 
ments, and suggest that the behaviour observed by him 
might be temporary and due to differences in the velocity 
of the diffusion of the pure liquids and the solution.—The 
thermal decomposition of formaldehyde and acetaldehyde : 
W. A. Bone and H. L. Smith. Formaldehyde decomposes 
at all temperatures between 400° and 1125° in accordance 
with the equation CH,O=CO+H,, and acetaldehyde at 
400° in accordance with the equation CH,,CHO=CH,+CO. 
—The synthesis of formaldehyde: D. L. Chapman and 
A. Holt, jun. The authors have succeeded in synthesising 
formaldehyde by maintaining a platinum wire at a high 
temperature in the following mixtures:—(a) carbon 
monoxide and hydrogen; (b) carbon monoxide, hydrogen, 
and steam; (c) carbon monoxide and steam; (d) carbon 
dioxide and hydrogen.—Oxymercuric perchlorates and the 
action of alcohol on mercury perchlorates: M. Chikashige. 
Three new oxymercuric perchlorates are described.—The 
constitution of pilocarpine, part v., conversion of tsopilo- 
carpine into pilocarpine: 11. A. D. Jowett. 


Royal Meteorological Society, May 17.—Capt D. 
Wilson-Barker, vice-president, in the chair.—Measurement 
of evaporation: R. Strachan. The author pointed out 
that the rainfall, evaporation, and percolation are related 
to each other, and that rainfall is commonly considered 
to form the sum of evaporation and percolation. If two 
of these quantities are found by experiment or observation, 
the other is assumed to be known. This, however, does 
not always hold good. A month may be very dry, and 
still evaporation will go on at the expense of previous 
percolation—and otherwise. A month may be excessively 
wet, then there may be another item to take into account, 
viz. overflow. As, unfortunately, it is not possible to 
make evaporation and percolation the subject of experi- 


ment, except at a very few observatories, the author thinks 
it is desirable to be able to estimate, even empirically, the 
probable amounts of each. By using the meteorological 
data published for the Royal Observatory, Greenwich, he 
has calculated the probable evaporation for the year 18098, 
which agrees very closely with the observed evaporation 
at Camden Square and also at Croydon.—On a 
logarithmic slide-rule for reducing readings of the baro- 
meter to sea-level: J. Batt. This has been devised for 
the purpose of saving the time and labour usually occupied 
in working out the corrections from the international 
meteorological tables. 


Royal Microscopical Society, May 17.—Dr. Dukinfield 
H. Scott, F.R.S., president, in the chair. The movements 
of diatoms and other microscopic plants: D. 1, Jackson. 
The author describes the observations and experiments 
made by him, some with artificial diatoms, which have 
led him to the conclusion thut the movements referred to 
are caused by the escape of oxygen gas evolved in these 
organisms. 


Faraday Socicty, May 18.—Dr F. Moilwo Perkin. 
treasurer, in the chair.—An application to electrolytes of 
the hydrate theory of solutions: Dr. T. Martin Lowry. 
The object of the paper is to consider the possibility of 
extending the hydrate theory to electrolytes in such a way 
as to take account of the observations which form the 
experimental basis of the theory of electrolytic dissociation. 
‘The hydrate theary postulates that an aqueous salt solution 
consisis of a mixture of hydrates in equilibrium with the 
solvent and with one another. But it must be supposed 
that even in solution there is a limit to the possibility of 
hydrate formation, so that ultimately a stage will be 
reached at which the molecule as such will be unable to 
combine with any further quantity of water. The ionisa- 
tion of an aqueous electrolyte consists essentially in a 
further process of hydration whereby the fully hydrated 
molecule combines with an additional quantity of water to 
form 1wo or more hydrated ions. The hydration of the ions 
is thus conceived to be the primary cause of the ionisation 
of aqueous electrolytes. It is belicved that this extension 
of the hydrate theory to the phenomena of electrolysis may 
help to remove the fundamental difficulty of Arrhenius’s 
theory, namely, the absence of a motive for electrolytic 
dissociation. ‘ 


Physical Society, May 26.—Meeting at the National 
Physical Laboratory by invitation of the director, Dr. 
Glazebrook.—The following special demonstrations were 
made :—The specific heat of iron at high temperatures : 
Pr. J. A. Harker. A knowledge of the specific heat of 
iron is important in the determination of high temperatures 
by calorimetric methods. Dr. Harker has determined the 
total heat of iron up to temperatures of goo® C. by heating 
the specimen in an electric furnace, the temperature of 
which was determined by a resistance thermometer, and 
dropping the iron into a water calorimeter. Dr. Harker 
also exhibited some new types of electric furnace for the 
attainment in ahsence of noxious gases of temperatures 
hetween 800° ©. and 2200° C. The conductor conveying 
the electric current is a tube of solid electrolytes similar in 
composition to the filament of a Nernst lamp. .\n essential 
feature is that, for many purposes, the usefulness and life 
of a furnace constructed in this way may be much increased 
by adopting a ‘' cascade’ system of heating.—Apparatus 
for the measurement of small indactances: A. Campbell. 
The method of measurement is that adopted by Max 
Wien, and described by him in a paper on ‘* Magnetisation 
by Alternating Currents ’’ (Wied. -lnn., xili., August, 1898). 
it is a modification of Maxwell's method of comparing 
two self-inductances, the source of voltage being alter- 
nating, and the indicating instrument a tuned optical 
telephone cr vibration galvanometer.- Two new optical 
benches constructed for the laboratory by Messrs. R. and 
J. Beck: J. Setby. One of these is specially designed for 
the rapid testing of spherical and cylindrical lenses, such 
as are found in oculists’ trial cases. The second hench is 
designed for the determination of the loss of light by 
absorption and reflection in telescopes and binoculars. : 
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Philosophicat Sucicty, May 1.—Prof. Liveing, vice- 
president, in the chair—On the striation of the positive 
column ih electric discharges: Prof. Thomson. The 
author considered the ionisation in a discharge tube by the 
collision of charged ions as wel] as of corpuscles against the 
molecules of a gas, and showed that if the pressure in the 
tube and the electric current through it had values situated 
between certain limits, there would be periodic alternations 
in the positive column analogous to striations.—On the 
calculation of the coefficient of re-combination of the ions 
and the size of the ions; Prof. Thomson. The re-combin- 
ation of ions is due to oppositely charged ions attracting 
each other and forming a single system. When the ions 
are at n distance y apart the work required to separate 
them to an infinite distance is e*/r, hence two ions start~- 
ing from a distance r apart will not describe closed orbits 
about each other, i.e. will not combine if their kinetic 
energy is greater than e?:r. Since the ions behave like 
the molecules of a gas, their kinetic energy will depend 
only upon the temperature, and can be calculated when 
that is known. Hf T is this kinetic energy, then for com- 
bination to take place e? 7 must be greater than T, or r 
less than e?/T. Hence to find the number of re-combin- 
ations in any time, all we have to do is to find the 
number of pairs of ions which within that time get within 
a distance e?/T of each other. This number, and hence 
the coefficient of re-combination, is easily calculated. Tf 
we assume that the ions in hydrogen ure charged molecules 
of hydrogen, the coefficient of re-combination at Gr 1, 
would be 15xX10-°; the value found by experiment is 
about 10-°, hence we conclude that the hydrogen ion is 
more complex than the hydrogen molecule. The kinetic 
energy due to temperature is shown to prevent the ions 
getting very much Jarger than the molecules ; thus if the 
radius of the molecule were 10—° cm., the radius of the 
ion could not exceed 3x 10-*.—Some physical properties 
of sodium vapour: P. V. Bevan. The experiments de- 
scribed in this paper were made to investigate the pheno- 
mena of the cloud of sodium vapour formed by heating 
a piece of metallic sodium in vacuo or in an atmosphere 
of hydrogen. In certain circumstances the sodium vapour 
forms a very sharply defined cloud with apparently a 
definite surface across which diffusion does not take place. 
The formation of this cloud, which was discovered by 
Prof. R. W. Wood, was found to be conditioned by the 
presence of water vapour in the atmosphere in which 
the sodium was heated. In vacuo the sodium vapour 
behaves like any other vapour, and in perfectly dry 
hydrogen there is no definite surface to the vapour observ- 
able when the sodium is heated. It was also shown that 
in vacuo the sodium begins to form vapour at the tempera- 
ture of boiling water. The view is put forward that when 
the sodium cloud is seen on heating sodium in a vacuum 
tuhe the effect is due to the formation of an atmosphere 
of hydrogen occluded by the sodium and formed by the 
action of the sodium on sodium hydroxide.—A null method 
of measuring small ionisations: N. R. Campbell. 
Measurements have been made of spontaneous ionisations 
by adjusting the pressure of the air in a closed vessel con- 
taining a constant amoant of uranium until the current 
through that vessel was equal and opposite to that through 
the spontaneously jonised gas. By this device certain 
difficulties connected with the measurement of capacity and 
the preservation of insalation are avoided.—The reflexion 
of sound at a paraboloid: Rev. H. J. Sharpe. 


Dupin. 


Royal t ublin Society, April 18.—Pref. J. A. McClelland 
in the chair.—Notes on the constitution of nitric acid and 
its hydrates: W. Noel Harttey. The author referred to a 
paper by him published in 1903 in the Chem. Sec, Trans. 
on the ahsorption spectra of nitric acid in various states 
of concentration. He had assigned the formula f1,NO, 
to normal nitric acid, and suggested that the several 
hydrates described were hydrates of this acid; hut H. 
Erdmann, also in 1903, having isolated and described five 
nitric acids, the author was led to revise the formule of 
the hydrates in uccordance with the constitution of these 
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compounds. The normal acid being pentahasie, N(OH),, 
there are several hydrates of this extending to 


N(OH),.14H,O. 


Ordinary nitric acid of 1-42 sp. gr. consists entirely of the 
octobask acid (HO),N.O.N(OH),, and the crystallisatian 
of this was shown to the meeting by caoling the acid in 
liquid air.—The effect of very low temperature on moist 
seeds: John Adams. Seven specics of moist seeds were 
submitted to the temperature of Jiquid air, with the result 
that they were all killed, while dry seeds were not adversely 
affected. Vhe physiological processes involved were next 
considered, as well as the various theories put forward to 
account for death by freezing. «An attempt was made to 
bring the results obtained into line with Macfadyen’s ex- 
periments on bacteria, and the more recent investigations 
of Edwin J. Smith and Deane B. Swingle.—Injurious 
insects and other animals observed in Ireland during the 
year 1904: Prof. G. H. Carpenter. In this paper special 
attention is paid to Cecidomyiide, the pear-midge (Dtplosis 
pyrivora, Riley) being recorded, and an account of Khab- 
dophaga heterotia, Loew., very destructive to osier beds in 
the county af Kilkenny, being given. Further instances 
are mentioned of Collembola injurious to plant roots and 
a new species of oribatid mite (Lohmannia insignis, 
Berlesc) destructive to bean seedlings is described. The 
life-history of the well known miangold fly (Pegomyia 
betae. Curtis) is worked out in some detail. ~ Prof. 
McClelland made an addition to the communication he 
laid before the society at its February meeting. 


EDINBURGH. P 
Royal Society, May 1 —Prof. Geikie in the chair,— 
The internal structure of Sigillaria elegans of Brongniart’s 
‘Llistoire des Végétaux fossiles’’: R. Kidston, The 
primary xylon formed a continuous ring as in 5. elongata, 


Bgt., described by Prof. Bertrand, but the protoxylon 
groups formed rounded projections, not pointed, as in 


S. elongata. The paper concluded with some general re- 
marks on the development of the primary xylon of the 
Carboniferous lycopods, and the opinion was expressed 
that the solid stele was the most primitive type, followed 
by the continuous ring with a medulla, the series ending 
in that type of structure found in S. spinulosa, where the 
primary xylon assumes the form of a circle of isolated 
bundles.—The rainfall of the drainage area of the Talla 
reservoir: B. Hall Blyth and W. \. Tait. Vhe observ- 
ations had been carried out in connection with the new 
Edinburgh Water Works in order to obtain data for fix- 
ing an equitable compensation to the ‘lweed Salmon 
Fisheries Commissioners and other proprietors in the dis- 
trict. Seven gauges had been established at various levels, 
and observations had been taken continuously for seven 
years from 1&96. The lowest gauge, at a height of 
gb feet, gave an annual average of 61-43 inches, and the 
highest, at a height of 2627 fleet, gave 65-53 inches, or 
only o-41 per cent. per roo fect rise. The greatest average 


was given by the gauge at the height of 1537 feet, the 
value being 73-92 inches. These [facts showed that the 


rainfall was greatly affected by the exposure (a prevailing 
winds and the character of these winds, quite apart from 
the effect of height. The extent of the drainage area was 
6180 acres, and the average annual rainfall, as» estimated 
from the observations, was nearly 14,600,000 gallons per 
day, of which one-third had to be given aff as compen- 
sation.—The rainfall records in the Talla drainage area 
from 1896 to 1902: P. D. Denatd. This contained further 
discussions of the records. The abservations of rainfall 
were being continued by the Water Trust, and it was 
hoped that the information so gained would be of special 
value to all interested in water supply.—Variant forms of 
vanishing aggregates of minors of axisymmetric deter- 
minants: Prof. Metzler. 


Paris. 

Academy of Sciences, May 29.—M. Troast in the chair. 
The exact transmission of time by the telephone: E. Guyeu 
(see p. 134).—On cyanocampho-acetic, eyanacampho-a- 
propionic, eyanocampho-a-butvric acids and their principal 
derivatives: .\. Haller and .\. Couréménos. The sodium 
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derivative of cyanocampbor reacts with the methyl! and 
ethyl esters of the a-monochlor- and monokremo fatty 
acids similarly to the alkyl iudides and bromides previously 
studied, the camphor derivative behaving as if it possessed 
the enolic form, These new cumpounds can be sapanificd 
by alcoholic potash, furnishing the corresponding acids, 
scveral esters, salts, and amides being described in detail. 
—The oscillations of locomvtives under the action of 
various disturbing forces: Georges Marié. .\ study of the 
conditions under which the oscillations may accumulate to 
a dangerous amplitude, and of the means of avoiding 
these conditions in practice.—On the continued algebraical 
fractions of Laguerre: R. de Mantessus de Pallore.— 
On partial differential equations of the elliptic type: 5. 
Bernstein.—On the interpolation of continuous functions 
by polynomials: Martin Krause.—The electralytic produc- 
tion of very fine wires: Ilenri Abraham. Starting with 
a fine drawn wire of a given material, the metal is re- 
moved electrolytically in a suitable bath, the resistance of 
the wire being measured during the experiment, the in- 
crease of the resistance giving um exact measure of the 
reduction of the diameter. Fer the production of uniform 
wires it is necessary that the electrolysis be conducted very 
slowly, and the method proved very successful for the 
purpose in view.—On tangential irradiation : A, Guébhard. 
A discussion of the mechanical and electrical theories as 
to the cause of photagraphic irradiation.—The examination 
of phosphorus sulphide for the presence of [ree white 
phosphorus: Léo Vignen. The Mitscherlich reaction (dis- 
tillation with water) is useless for detecting free phosphorus 
in commercial phosphorus sulphide; the removal of the 
free phosphorus by heating in a current of hydrogen proved 
more serviceable. —On a reaction with discontinuous 
velocities of the green sulphate of chromium: Albert 
Colson.—On some physical properties of propane: Paul 
Lebeau. Pure propane was obtained from three sources, 
normal propyl iodide, isupropyl iodide, and isopropy! 
chloride, the final purification being cffected in all three 
eases by fractional distillation of the liquefied gas. It 
remained liquid at the temperature of liquid air (—195°), 
boiled at ~—44°-5 C., and had a critical temperature of 
97°-5 C., the critical pressure being 45 atmospheres. 
Propane is soluble in several reagents, its solubility being 
much greater than either methane cr ethane. It is interest- 
ing to note that although propane does not solidily at 
—195° C., methane, its lower homologue, is crystalline 


at —184° C.—On methyl-acetyl-carbinol: André Kling. 
This acetol can be obtained by the oxidation of 
2:3-butanediol by the action of the sorbose bacterium 


and by Mycoderma aceti, The resulting keto-alcohol is 
dextrorotatory, the oxidation proceeding at the expense of 
the lavo-form. The semicarbazone is well crystallised 
and readily isolated, and forms the best means of identify~ 
ing this substance.—On the oxide of methoethenylbenzene : 
M. Tiffenau.—Syntheses in the anthracene series. The 
condensation of derivatives of benzodihydrofurfurane into 
y-substituted anthracene derivatives: A. Guyot and 
J. Catel.—On inethylnatale:modine and natalcemodine : 
E. téger. The name natalcemodine is given to a trioxy- 
methyl-anthraquinone obtained by the action of sodium 
peroxide upon the aloin from Cape aloes. Details are 
given of its properties and the preparation of some olf its 
derivatives.—On the acidity of some ethyl alcohols of 
commerce and on the variations in acidity at the ordinary 
temperature: René Duchemin and Jacques Dourlen. 
Alcohol slowly oxidises in the presence of air at the ordinary 
temperature, acetic acid being formed. The amount 
formed depends on the nature of the containing vessel. 
—The conductivity of colloidal solutions: J. Ouclaux. 
A solution of a colloid can be filtered through a collodion 
film, crystalline substances passing readily through such 
a filter, the colloid remaining behind. It was found that 
the conductivity of the concentrated solution of the colloid 


was appreciably greater than that of the filtrate. From 
the results of the measurements it was calculated that 
the electric charge on each particle of colloidal ferric 


hydrate was about 1/5ooth of that corresponding to the 
gram-valence of an ion.—On the presence of noumeite in 
the detritic state in the nea-Caledonian Eocene: MM. 
Deprat.—The wild coffee trees of French Guinea: A. 
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Chevalier.—On Ojdium lactis and the ripening of cream 
and cheese: J. Arthaud-Berthet.—On Stearophora 
radicicola, a fungus of the roots of the vine: L. Mangin 
and P. Viala.—The pathogenic action of Stearophora 
vadicicola on animals: MM. Charrin and Le Play.—The 
phenomena of sexuality in the development of the 
Actinomyxides: M. Caullery and F. Mesnil.—The histo- 
logical phenomena of asexual reproduction in Salmacina 
and Filograna: A. Malaquin.—Some variations in the 
coefficient of demineralisation in animals in a state of 
acid dyscrasia: A. Desgrez and Mile. Bl. Guende.—The 
experimental reproduction of human cancer: M. Mayet.— 
On distemper in dogs: H. Carré.—On the geology of the 
Piedmont zone: Maurice Lugeon and Emile Argand. 


DIARY OF SOCIETIES. 


THURSDAY, June 8. 


Roya Socirry, at 4.30.—Researches on Explosives. Part I1I.: Sir 
Andrew Noble, Bart., K.C.B., F.R.S. (1) Onthe Thermoelectric Junction 
as a Means of Determining the Lowest Temperatures; (2) Studies 
with the Liquid Hydrogen and Air Calorimeters: Sir James 
Dewar, F.R.S.—Colours in Metal Glasses, and in Metallic Films and 
Metallic Solution: J. C., Maxwell Garnett.—On the Application of 
Statistical Mechanics to the General Dynamics of Matter and Ether. The 
General Method of Statistical Mechanics: J. H. Jeans.—On the Mag- 
hetic Qualities of some Alloys not containing Iron: Prof. J. A. Fleming, 
F.R.S., and R. A Hadfield.—On the Phosphorescent Spectra of Sé 
and Europium: Sir William Crookes, F.R.S.—On the Perturbations of 
the Bielid Meteors: Dr. A. M. W. Downing, F.R.S.—The Asymptotic 
Expansion of Integral Functions defined by Taylor's Series: Rey. 
E. W. Barnes.—Preliminary Note on Observations made with a Hori- 
zontal Pendulum in the Antarctic Regions: Prof. J. Milne, F.R.S.— 
Note Supplementary to a Paper ‘' On the Radio-active Minerals ": Hon. 
R. J. Strutt, F.R.S —The Morphology of the Ungulate Placenta, par- 
ticularly the Development of that Organ in the Sheep, and Notes upon 
the Placenta of the Elephant and Hyrax: R. Assheton,—A Preliminary 
Communication on the Life History of TryJanosoma balbiani?: W.S. 
Perrin.— On the Effect of Carbon Dioxide on Geotropic Curvature of the 
Roots of Pisvm Satur: E. Drahble and Miss H. Lake. —The Pharma- 
cology of Indaconitine and Bikhaconitine: Prof. J. T, Cash, F.R.S., 
and Prof. W. R. Dunstan, F.R.S.—Preliminary Note on the Occurrence 
of Microsperangia in Organic Connection with the Foliage of Lygino- 
dendron: R. Kidston, F.R.S.—Chitin in the Carapace of Péerygotus 
Ostliensis from_the Silurian of Oesel: Dr. Otto Rosenheim.—(1) The 
Synthesis of a Suhstance allied to Adrenalin; (2} On the Physiological 
Activity of Substances indirectly allied to Adrenalin: Dr. H. D. Dakin. 


Rova_INsTITUTION, at 5.—Electromagnetic Waves: Prof. J. A. Flem- 
ing, F.R.S. 


MATHEMATICAL Society, at 5.30.—On a Class of Many-valned 
Functions Defined by a Definite Integral: G. H. Hardy.—On the Con- 
dition of Reducibility of any Group of Linear Substitutions : Prof. W. 
Burnside. On Criteria for the Finiteness of the Order of a Group of 
Linear Substitutions: Prof. W. Burnside. 


FRIDAY, June 9. 


Roya Institution, at 9.—Submarine Navigation : Sir William White, 
K.C.B., F.R.S. 


Royat. ASTRONOMICAL Society, at 5.—The Meteors from Biela's Comet : 
W. F. Denning.—On the Formula for connecting Diameters of Photo- 
graphic Images with Stellar Magnitude: H. H. Turner.—(1) The 
Moon's Observed Latitude, 1847-1901 ; (2) On the Discordant Values of 
the Principal Elliptic Coefficients in the Moon's Longitude : P. H. Cowell. 
— Determinations of Stellar Parallax from Photographs taken at the Cam- 
bridge Observatory. Introductory Paper: A. R. Hinks and H. N. 
Russell.—The Most Prohable Position of a Point determined from the 
Intersections of Three Straight Lines: S. A. Saunder.—On the Relative 
Efficiency of Different Methods of Determining Longitudes on Jupiter : 
A. Stanley Williams. 


SATURDAY, June ro. 


Rovat Institution, at 3.—Exploration in the Philippines : A. H. Savage 
Landor. 


WEDNESDAY, June 14. 


MINERALOGICAL Society, at 8.--The Chemical Composition of Lengen- 
hachite: Dr. A. Hutchinson.—The Identity of the Ancient Amiantos of 
Cyprus with Chrysotile: Dr. J. W. Evans.—The Chemical Composition 
of Hutchinsonite: G. T. Prior, 


CHEMICAL SociEty, at 5.30.—Influence of Varions Sodium Salts on the 
Solubility of Sparingly Soluble Acids: J. C, Philip.—The Dielectric 
Constants of Phenols and their Ethers Dissolved in Benzene and 
weXylene: J.C. Philip and Miss D. Haynes.—Synthesis by Means of 
the Silent Electric Discharge: J. N. Collie.—The Ultra-violet Absorp- 
tion Spectra of Benzene and Certain of the Mono-substituted Derivatives : 
E. C. C. Baly and J. N. Collie.—Association in Mixed Solvents: 
G, Barger.—The Ultra-violet Absorption Spectra of Derivatives of Benz- 
ene. Part II. The Phenols: E. C. C. Baly and Miss E. K. Ewbank. 
——The Action of Water on Diazo-salts. A Preliminary Note: J. C. Cain 
and J. M. Norman.—Syathesis of Substances Allied to Epinephrine : 
G. Barger and H. A. D. Jowett.—A Precise Method of Determining the 
Organic Nitrogen in Potable Waters: J. Campbell Brown.—Synthesis of 


No. 1858, VOL. 72] 


NATURE 


A Manual of Quaternions. 
Some Medical Works. By 
The Pioneers ot 


Mine Air, 
An Indian Garden. 
Our Book Shelf :— 


Notes. 
Our Astronomical Column :— 


[JUNE 8, 1905 


121-Dimethyl-A%-tetrahydrobenzene : A. W. Crossley and Miss N. 
Renonf.—Bromine in Solutions of Potassium Bromide ; F. P. Worley. 


THURSDAY, June 15. 


Linnean Societv, at &—RBiscayan Plankton. Part VI. Colloid Radio- 


laria; Dr. R. N. Wolfenden.—Biscayan Plankton. Part VIf. Mollusca? 
Dr. P. Pelsener.—(x) Longitudinal Nerves and Transverse Veins in 
Bamboos’; ‘(2}) Some Indian Undershruhs: Sir D. Brandis, K.C.1.E., 
F.R.S.—Notes on a Skeleton of the Musk-duck, Sisurza lobata: 
W. P. Pycraft.—Exhibitions: Arum maculatus, in Relation to Insects 
(with lantern slides): Rev. J. Gerard, S.J. 


FRIDAY, June 16. 


Puysicar Society, at 8.—On the Ratio hetween the Mean Spherical and 


Mean Horizontal Candle-power of Incandescent Lamps: Prof. J. A. Flem- 
ing, F.R.S.—The Electrical Conductivity of Flames: Dr, H. A. Wilson. 
Contact with Dielectrics: R. Appleyard.—The Pendulum Accelerometer, 
an Iustrument for the Direct Measurement and Recording of Accelera- 
tion: F. Lanchester.—A New Form of Pyknometer: N. V. Stanford.— 
—Exhibition of a Refractometer : R. Appleyard. 


Macaco.ocicau Societv, at 8.—Lecture on the Prosobranchiate Mol- 


lusca; J. E. S. Moore.—On the Extension of the Genus Macrochlamys 
to the Island of Mauritius: Lieut -Col. H. H. Godwin-Austen.— 
Mollusca of the Porcupine Expeditions, Supplemental Notes, Part 11. : 
E. R. 3ykes.—On a Small Collection of Mollusca from Tierra del 
Fuego: E. A. Smith.—On two Miocene Gastropods from Ronmania: 
R. Bullen Newton.--Revision of the New Zealand Patellide, with 
Descriptions of a New Species and Subspecies: Henry Suter.—The 
Conchological Writings of Captain Thomas Brown: C. Davies Sherborn. 
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Buoks I.-1V. Crown 8vo. 4s. 62. This work is based upon the recommendations of the Matbematical 


> Association, and will be found to satisfy the requirements of Universit 
A NEW GEOMETRY FOR JUNIOR FORMS. By Ss. Local, London Matriculation, Army, Navy, and other gemini ones ia 
BARNARD, M.A., and J. M. CHILD, B.A. Cantab. particular, the suggestions recently proposed by the Cambridge Syndicate 


Containing the Substance of Euclid, Books I., I1I., 1-31, have been carefully considered. ; 
the easy parts of Book IV., anda description ai Rae fone PARTS I,-VI.—Containing Plane and Solid Geometry treated botb 


n a Tbeoretically and Graphically. 4s. €d. 
ot the Simpler Solids. Crown Svo. 2s. 6¢. | PARTS I. and H.—Part I., Lines and Angles, Rectilineal Figures. 


This volume contains all the Practical and Theoretical oes es) ol Be thnes ee (containing the Substance of 
Geomet repre 5 = uch ‘ook I.), 1s. 6d. KEY, 38. 6d. 
tisoniy rau for a pass by Junior Candidates in the parr it Circles (containing the Substance of Euclid, Book IIT, 1-34, 


and part of Book IV.). rs. 
A NEW GEOMETRY FOR SENIOR FORMS. By S. | PARTS 1, Il., and U1. Sees 
BARNARD, M.A., and J.M. CHILD, B.A. (Contain- Fe eo ame oy suits the requirements of the New Syllabus for 
ing the Substance of Euclid, Books 11, VI., XL, together | Dard tv. Suunrests aEREG See : A ; : 
with the Mensuration of Solids.) Crown Svo. 3s. 62. Algebraical Formule: (contaisige’ te Suusanee Gf Gel ace td 
THEORETICAL GEOMETRY FOR BEGINNERS. By and Book [U., Props. 35-57). Sewed, 64. 
C. H. ALLCOCK, Senior Mathematical Master at Eton. ane i ee ibe Substance cE NchdaBoolelimena 
Part I. (containing the Substance of Euclid, Book I.); III, and part of Book 1V. S id ae ae 


an 2 1s. 6d. 
Part II. (containing the Substance of Euclid, Book III., | PART V.—Containing the Substance of Euclid, Book VI., with additional 
Props. 1-34, and Book 1V., Props. 1-9); Part III. (con- 


‘Theorems and Examples. 1s. 6d. 
taining the Substance of Enclid, Book Il., Props. 1-14; Spee Cae ee ‘ 


e PARTS IV. and V.—Containing the Substance of Euclid, Book II. 
Book IIL, Props. 35-37; and Book IV., I’rops. 10-16); Book ILI.. 35-37, and Book Vi. 2s. ee” is : 
Part IV. (ihis Part treats of Ratio and Propnrtion, and PART VI.—Containing the Substance of Euclid. Book XI., 1-21, together 
their application to Geometrical Theorems and Problems). | with Theorems relating to the Surfaces and Volumes of the Simpler 


H Solid Figures. 1s. 6d. 
PARTS IV., V., and VI. 2s. 6:. bg 


MACMILLAN AND CO., LIMITED, LONDON, 


Globe Svo. 1s. 62. each. 


June 8, 1905] 


NATURE lix 


 PHCENIX— 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Abeolute Security. Hlectric 
Lighting Rules Supplied. Liberal Loses Settlements. 
Prompt Payment of Claime. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 
Current Accounts. 2% Interest allawed on minimam 
monthly balances when not drawn helaw £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bonght and sold. 
Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Helborn, W.C. 


Nee’ SY. “MIDNIGHT SUN.” 


3.178 Tons. Two Berth Cabins. All Berths 

on same level. Finest yachting steamer afloat. 

12 12 /_ Sailing June 10, 243 July 8, 22; August 5, 19. 
/ Apply ALBION 5$.8. CO., LTD., 

Newcastle-on-Tyne. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatams, Amceha, Arcella, Actinosphzrinm, 
Vorticella, Stentor, Hydra, Flascularia, Stephanoceros, Melicerta, and many 
other specimens of Pand Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxns, Rana, Anodon, &c., for Dissection purposes | 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always he supplied, either living 
or preserved by the hest methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllla, Alcy- 
onium; Hormipbora (preserved); Leptoplana; Lineus, Amphiporas, 
Nereis, Apbrodite, Arenicola, Lanice, Terehella; Lepas, Balaons, 
Gammarns, Ligia Mysis, Nebalia, Carcious; Patella, Buccinum, Eledone, 
Pecteos Bugula, Crisia, Pedicellioa, Holothuria, Asterias, Echiuas, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to | 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE. 


Proof Copies of the Photogravure Portrait of | 


PROF. SUESS 
appearing in ‘‘Nature” of May 4 can be 
obtained from the Publishers at 5s. each. 

ST. MARTIN'S STREET, LONDON, W.C. 


WATKINS & DONGASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—Far Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammais, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Rooks and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doers from Charing Cross.) 
fe- New Catalogue (102 pp.) just issued, post free. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsnkis China, Lacquers, Gongs, Shells, and other Curins. 


TABLE o RARE ELEMENTS. 


By E. L. N. ARMBRECHT. 
Symbols, Atomic Weight, Discoverer, Isolater, Specific Gravity, Principal 
Source, Melting Point, Properties, Salts af, Price, &c. 
ARMBRECHT, NELSON & CO., 
71 & 73 Duke Street, Grosvenor Square, W. 
N.B.—Sent Free on application. 


ROCKS, MINERALS, FOSSILS. 


For Coilectors, Students, Technical Schools, Colieges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 
25 Specimens, 5/63 50 do., £0/63 100 do., 2t/-; 200 do, 42/- 
zo Coal Measure Racks and Fossils, 12/6; de., larger, 15/-. 


Adapted for the Board of Education Examinations in 
Geolegy, Physiography, and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MIGROSGOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tane Plates, and also Four actual Rock Sections. 


Subseription in advance, cither Monthly, 7/-; Quarterly, 21/-: 
or Yor the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 


Communications to the Editor, 
SUBSCRIPTIONS TO '*NATURE.“ 


£ 8 d.|Toact Places Asroapi— £ s. ad: 
Vearly . : A Ao ti GC) Yearly A sts) 1) 
i Half- ] 6 

Half-yearly oq 6 alf-yearly 015 
(Quarterly o 7 6 Quarterly o 8 9 


* The first line being in heavy type is charged for as Two Lines. 


The telegrabhic address of Nature is ‘‘ PHusis,’” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


4 s.d. 4s ad, 

*Three Lines ia Columao o 2 6] Quarter Page, or Half : 
Per Lineafter .  . none e 0 9 a Columo a ey 
One Sixteenth Page,or Righth Cal. 10 0 : 
One Eighth Page, or Quarter Halfa Page, oraColunin 3 5 as 
Column 5 . « 0 t8 6|{Whole Page. , - 6 6 


Cheques and Money Orders payable to MACMILLAN & CC., Limited. 
OFFICE: ST. MARTIN'S STREET, LONDON, WC. 


as, 


Dt. 


{ Ix NATURE [June 8, 1905 


' GAIFFE IMPROVED 
WIMSHURST MASHINE. 


A Standard Instrument for Laboratory and 
Research Work. Gives absolutely uniform con=- 
tinuous current for X-Rays, High Frequency, 
Wave Current, &c. No enclosure (works in open 
air), no spindle, no sectors. Plates are readily 
detachable. 


Descriptive Pamphiet gratis on application from the 
Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 GRAY’S INN ROAD, LONDON, W.C., 
where the apparatus may be seen working. 


GROSSLET Ss GAS ENGINES 
RECENTLY GREAT REDUCTION 


REMODELLED. ae ing 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P over 50,000 engines 
respectively. 5 5 have been delivered, 
. nei representing about 
: three-quarters of a 
million actual 
horse-power. 


immediate Delivery 
for Stock Sizes 
of Engines. 


i 


CROSSLEY BROS., LTD., OPENSHAW, NANCHESTER 
ee ee ee Oe ee ee 


WIICROSCOPIC OBJECTS .- 


NEW AND BEAUTIFUL PREPARATIONS IN WATSON’S UNIQUE COLLECTION. 


Very fine Series, illustrating the Be omen! of an Ascidian sx. a. Groups of Diatomacee, Spicules, &c. A large variety at Se GA 

_  (Aspersa), 16 preparations in case ... er oe eS 10 reduced prices . 8/6 to 2 

Section throngh entire bund of Lily = oy i} NEW Edition of Supplementary List of latest Micro. Objects “a 

Beautiful Slides of Stephanoceros with cilia extended, price now ready, post free. It gives full pegponiars of onr beautiful 
according to perfection ee a5 = from 36 ron 25 )6«(0 series of Aqnatic Organisms, &c., &c. 

Lopbopus crystallinns —... ack ate us a Pe 46 Trypanosoma Brucei (Tsetse fly disease) oe or % 4 0 

Vermes (Marine), vations * each 26 Malarial parasites—many phases f ww. each Ss 6 

Section of precious Opal, with matrix (opaane) ud im oe 1 6 Radium for the Microscope. Mounted on a . x1 slipasa 

Section of Quartz with fluid cavities fi ooo = a & Micro. Object. Shows scintillations stHicell with low power 

Leaf of Pampas Grass—very pretty section ... ie 10 Objective. Quite new oh i aa 576 


For a Guinea a year you can ee: 240 parc’ “Slides on bire from Watson & Sons’ Cabinets. Send fi partonic, 
NEW.—WATSON'S DIFFRACTION BUTTONS. A scientific Novelty. Tbese buttons are made of polished steel upon which spiral lines ;qaqth inch 
apart are engraved. & heantifully soft radiated appearance is imparted by these lines, the colours nenee in tbe order of the Spectrum. Made in two sizes. 

-inch diameter, 46 each; 6 in case for 25/- 34-inch diameter, 2/6 each; or 6 in case for 15/- 
Send for Watson's Illnstrated Catalogues of Microscopes (No. 2), Microscopic Objects (No. 3), Telescopes and Field Glasses (No. 6), 
Post free on application to 


W. WATSON & SONS, ('*4853"*") Opticians to H.M. Government, 


313 HIGH HOLBORN, LONDON, WV.C. 
Braneches—16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. Awarded 42 Gold and other Medals. 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 


2m Indispensable for use in all departments of Natural 
History Field Work especially Ornithology), and also 
to Architects. 


Price from £3 15s. 


Prices and Par ule on application. Estimates and 
advice free. 


J. H. DALLMEYER,. Ltd., 


{Stigmatie Lens fitted with Tele-Photo. Attachment. 25 Newman Street, London, W., 
MAKERS OF 
(These Atlachments can be fitted to any good Lens.) THE CELEBRATED DALLMEYER LENSES. 


fiintec ly RicuaAkb Uray anv Sons, Limigepyat 7 & § Bread Street Hill, Queen _ Victona Surety ju the City of Lonaon, and published by Macmintan 
AND Co.. Limiter. at St. Martin's Street, London, W.C., and Tue MACMILLAN Comrany, €6 Fifth Avenne, New York,—Tuurspay, June 8, 105. 


E f 
DALLUEVERS PATENT 
STICMATIC"LENS 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDsworRtn. 


SCIENTIFIC INSTRUMENT MAKERS. 


ALTERNATOR. : BENOHES 


MADE and 
Sole Mahers : oo DESICNED 


NEWTON & C0., a SST sn Se. 


No. 1859, VOL. 72] THURSDAY, JUNE 15, 1905 . _—_—s[[ PRICE SIXPENCE _ 
Registered as “fees zi the General Post Office] — — = [All Rights are Reserved. 
: | se 
Sy] OR MoRTON'S | REYNOLDS & BRANSON, L° 
| | FARADIC LABORATORY OUTFITTERS and 
A 


melt 

| | 
Ih 
ill} 


MENTS. 
3 FLEET STREET, 
Also. . 
LONDON. APPARATUS 
OF 
New Supplementary Hee 
QUALITY. 
List of X-Ray Ts 
5. Enquiries 
and High Frequency 5 Solicited. 
A t 
pparatus 14 COMMERCIAL STREET, LEEDS. 


ain free on application. 


GR iIikFEFIN'’ S NEGRETTI & ZAMBRA’S 


ANEROID 


Improved Pattern 


NERNST 
PROJECTION BAROMETERS. 
LAMPS NEW ILLUSTRATED AND 
with REVISED PRICE LISTS 


Electrical Heating Free by Post. 


Circuit. 
The Waten Size 
= Aneroid for foretelling 
Double s weather and measur- 
= filament ing heights. 
‘ a carrying 
S> 2 amps. 38 
—_ . Holborn Viaduct, 


Descriptive Pamphlet Post Free on application to 


JOHN J.GRIFFIN & SONS, Ltd., 
20-26 SARDINIA STREET, LONDON, W.C. 


E.C. 


Branches— 
45 Cornhill; 
£22 Regent Street. 


Ixil 


NA Te 


[JUNE 15, 1905 


COUNTY OF LONDON. 


EDUCATION ACTS, 1870 To 1903. 


THE LONDON COUNTY COUNCIL invites APPLICATIONS 
for two appointments of ASSISTANT-INSPECTORS under the Chief 
Inspector (Education). They will be required to assist the Council's dis- 
trict inspectors in the inspection of public elementary day schools and 
evening schools and, if required, any other educational institutions within 
the areas allotted to them. 

The salary in each case is £250 year, rising by annual increments of 
415 to a maximum salary of £400 a year. 

The persons appointed will be under the contro! of the Chief Inspector, 
and will be required to give their whole time to the duties of the office, and 
will in other respects be subject to the usual conditions attaching to the 
Council's service, particulars of which are contained in the form of appli- 
cation. 

In connection with these app3intments there is no restriction with regard 
to sex. 

Applications should be made on the official form to be obtained from the 
Clerk of the London County Council, at the County Hall, Spring Gardens, 
S.WW., or at the Education Offices, Victoria Embankment, W.C. The 
applications must he sent in not later than 10 a.m. on Saturday, June 24, 
1905, addressed to the Clerk of the Council at the Education Offices, as 
above, and accompanied hy copies of not more than three recent testi- 
monials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 

G. I. GOMME, 


Clerk of the London County Council. 
The County Hall, Spring Gardens, S.W., 


June 7; 1905S. 
COUNTY OF LONDON. 
LONDON COUNTY COUNCIL PAD- 


DINGTON TECHNICAL INSTITUTE. 


SUMMER COURSES OF LECTURES. 
Short Courses of Lectures in the undermentioned subjects will be given 
at the L.C.C. Paddington Technical Institute, Saltram Crescent (near 
Westbourne Park Station), provided a sufficient number of students he 


enrolled :— 
Gas and Oil Engines. 
Practical Workshop. 
The work of some great British Physicists, 
Chemistry of Alkaloids. 
Mathematics. 
Slide Rule. 
House Sanitation. 
Land Surveying. 
Experimental Mechanics for Building Trades. 
Railway Economics and Mechanics. 
Botany. 
Art. 
A fee of 2s, will be charged, and this will admit students to all or any of 
the classes, 
Full particulars as to the length of the courses, evenings and time of 
meeting of the classes, may be ohtained on application to the SECRETARY 


of the Institute. 
G. L. GOMME, 
Education Offices, Clerk of the London County Council. 
Victoria Embankment, W.C., June 1, 1905. 


METROPOLITAN WATER BOARD. 


DIRECTOR OF WATER EXAMINATIONS. 

The Metropolitan Water Board are about to appoint on their permanent 
staff a Chief Officer who will he styled DIRECTOR OF WATER 
EXAMINATIONS, and whose duties will be to advise the Board as to 
the building-, equipment and staff to be provided (under section 25 of the 
Metropolis Water Act, 1902), and subsequently to take charge and super- 
vision thereof. The Director will also he required to give his whole time to 
the work, and to superintend and be responsible to the Board for all examin- 
ations, analyses, experiments and reports, and to undertake such research 
work and chemical analyses and bacteriological investigations, whether of 
water or otherwise, as may from time to time he required of him by the 
Board. The appointment will be held during the pleasure of the Board, 
aud the salary will be £1000 per anoum. 

Applications for the appointment must be made in writing and must state 
the age, qualifications, experience and present occupation of the applicants. 
Official forms of application may be obtained from the undersigned, and 
should be used if practicable. 

Applications must he enclosed in sealed envelopes endorsed “ Director” 
and addressed to the undersigned; the last day for receiving them is 
Tuesday, July 11, 1905. 

Canvassimg members of the Board will be strictly prohibited and will be 
regarded as a disqualification, 

A. B PILLING, 

Savoy Court, Strand, W.C., Clerk of the Board. 

May 31, 1905. 
SS 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Counci! of the College invites applications for the Post of 
DEMONSTRATOR and ASSISTANT LECTURER in GEOLOGY. 

Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need not be printed) must be sent on 
or before Tuesday, July 4, 1905. 


J. AUSTIN JENKINS, B.A., Registrar. 


June 6, 1y05 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers ia— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate ‘Lahoratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation aad apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. 8. CLAY, D.Sc., Principal. 


HARTLEY UNIVERSITY COLLEGE, 


SOUTHAMPTON. 
Principal—S. W. RICHARDSON, D.Sc., B.A. 


A SUMMER COURSE OF BOTANY, for Teachers and others, will 
be held at the ahove College, July 31 to August 13, 1905. This course, 
which will consist chiefly of practical work in the Botanical Laboratory of 
the College with field-excursions, will be conducted by Professor Cavers, 
D.Sc. (Lond.), F.L.S. 

Fee for the course, 15s., payable in advance to the Registrar of the 
College, Mr. D. Kipprz, from whom full particulars may he obtained on 
application, 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C. 


The Governing Body invite applications for the following vacant appoint- 
ments :— 
MECHANICAL ENGINEERING DEPARTMENT. 
DRAWING OFFICE and LECTURE ASSISTANT, full time. 
Salary, S120 per annum. 
PATTERN MAKER and INSTRUCTOR in PATTERN MAKING, 
full time. Salary, £120 per annum. 
JUNIOR DRAWING OFFICE INSTRUCTOR, full time, 
4i00 per annum, 
é ene ue DEMONSTRATOR for the Engineering Laboratories, 
ull time. 
JUNIOR TECHNICAL ASSISTANT, full time. 
EVENING INSTRUCTOR in AUTOMOBILE WORK, two even- 
ings per week. 
ELECTRICAL ENGINEERING DEPARTMENT. 
JUNIOR TECHNICAL ASSISTANT, full time. 
JUNIOR LECTURE ASSISTANT, full time. 


Further particulars of any of the ahove, with forms of application, which 
should he returned not later than 10 a.m. on Thursday. June 29, 1g05, can 
he obtained on application hy letter to 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 


INDIAN FOREST SERVICE. 


An Examination will he held by the Civit Service Commissioners on 
August 29, 1905, for the selection of not less than nine candidates for 
appointment as PROBATIONERS for the Indian Forest Service. 

Age limits :—18 to 21 years, on January 1, 1905. 

Subjects of examination :—Mechanics aud Physics, Chemistry, Zoology, 
and Botany. 

Applications for admission to the examination must he made on a printed 
form to he obtained (with further particulars as to the appointments, &c.) 
from the Secretary, Judicial and Public Department, India Office, White- 
hall, London, S.W., and to be returned to him not later than Saturday, 
Jfily 1, 1905. 

No applications received after that date will be considered. 


A. GODLEY, Under Secretary of State. 


Salary, 


India Office, London, 
May 11, 1905. 


NORTHERN POLYTECHNIC 
INSTITUTE, 


HOLLOWAY, LONDON, N. 
REG. S. CLAY, D.Sc., Principal. 

The Governors of the above Institute invite applications for the following 
appointments to date from September 1, rg05 :— 

(x1) CHIEF ASSISTANT in the Mechanical Engineering Department. 
Drawing office and shop experience essential. Salary. £150 per aunum. 

(2) CHIEF ASSISTANT in the Architectural and Building Trades 
Department. Salary, £125 per annum. 

Applications to he made on special forms, which inust be returned not 
later than June 19, to be obtained from 

W. M. MACBETH, Secretary. 


fa 
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AGRICULTURE AND LANDS DEPART- 
MENT, SUDAN GOVERNMENT. 


Applications are invited for two vacancies as DEPUTY INSPECTORS 
in the Agriculture and '.ands Department of the Sudan G5 ernment. 
Candidates must he from about 22 to 30 years of age and unmarried They 
must possess the National Diploma, a University Degree or College Dip- 
loma. in Agriculture. Preference will be given to those who possess a 
thorcugh knowledge of Agriculture from the practical standpcint. 

The commencing salary will be £420 per annum (about £430 sterling). 
The successful candidates will be required to take up their duties as soon as 
possible. 

Applications, accompanied by copies of testimonials, birth certificate and 
medical certificate, must be sent on or before June 30 to G. P. Foapen, 


Esq , Laburnums, Ashburton, Devon, from whom further particulars may 
he obtained. 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


Applications are invited for two vacancies as INSPECTORS under the 
Khedivial Agricultural Society, Cairo. Candidates must be from about 22 
to 3o years of age and unmarried. Tbey must possess a University Degree 
or Diploma in Agriculture. Preference will be given to those who possess 
a thorougb knowledge of agiiculture from the practical standpoint. The 
commencing salary will be £350 per annum. Tbe successful candidates 
will be required to take up tbeir duties as soon as possible after September 1 
next. 

Applications, accompanied by copies of testimonials, birth certificate and 
medical certificate, must be sent on or before June 30 to G. P. Foapsn, 
Ksq., Laburnums, Asbburton, Devon, from wbom furtber particulars may 
be obtained. 


COUNTY BOROUGH OF WEST 
BROMWICH. 
EDUCATION COMMITTEE. 
MUNICIPAL DAY TECHNICAL SCHOOL. 
_ A LADY ASSISTANT will be required in the above Secondary Scbool 
in September next. Candidates must be well qualified for ordinary Form 
work both as regards educational and teaching qualifications. Preference 
will be given to one who is willing to take an active part in the school 
games. Commencing Salary, £90 per annum. Application, giving full 
particulars and enclosing copy of three recent testimonials, should be sent 


to the Head Master, not later than Monday, July 10 
J. E. PICKLES, Secretary. 


COUNTY COUNCIL OF DURHAM. 


SECONDARY SCHOOLS AND PUPIL TEACHERS’ 


CENTRES. 
HEAD AND ASSISTANT TEACHERS REQUIRED. 


. A number of Teacbers (Male aod Female) are required for Secondary 
Schools and Pupil Teacbers’ Centres. Full particulars with forms of 
application are now obtainable. Applications must be delivered before 
roam. on June 26, 1905, to the SECRETARY FCR HIGHER EDUCATION, 
Sbire Hall, Durbam. 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 


Applications are invited for the post of JUNIOR ASSISTANT 
LECTURER in MATHEMATICS. Some acquaintance witb Experi: 
mental Mechanics, and with the practical teaching of Matbematics 
generally, is desired. Tbe appointment wil! be made for a term of three 
years ata salary of 4150 per annum. Applications sbould be sent to the 
REGISTRAR not later than June 24. 


BOROUGH OF LANCASTER 
MUNICIPAL TECHNICAL SCHOOL. 


STOREY INSTITUTE. 


WANTED, a SCIENCE TEACHER. Principal subjects, Electro- 
Technics, Electricity. Salary, £160 to £200. Form of application, 
Principat, Storey Institute, Lancaster. 


JUNIOR SCIENCE MISTRESS required 


in September for MUNICIPAL HIGH SCHOOL FOR GIRLS, 
DONCASTER. Special subjects, Physics, Botany The Mistress 
appointed would have charge of a Form and be required to take some 
ordinary Form subjects. Salary, £100, non-resident. Apply hefore 
June 22, HEADMISTRESs. 


IN DIA.—Two Masters wanted in August for 


Chureb School at favourite Hill Station, (1) for Matbematics, (2) for 
Science. Must be Graduates and Communicants. Salaries, Rs. 300 a 
month; resident. Organist could earn Rs. 60 extra. Free passage. 
Testimonials and statement of age, &c., must accompany enquiries.— 
Address Professor Lewis, Cambridge. 


SCIENTIFIC APPARATUS. -- Sales 


Assistant required, sound knowledge of Chemistry, Electricity and 
Physics essential, together with up-to-date business methods. Apply 
with Testimonials to ‘‘ PHILitp:,” c/o NATURE. 


18-inch Apps-Newton Coil for sale, in perfect 


condition. No trace of oxidation on tbe vulcanite. G. Bowkon, 
Edgware Road, W. 
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 BROWNING’S POCKET | 
ANEROID BAROMETERS. 


WITH ALTITUDE SCALES, 
For Mountaineering, Touring, and General Purposes. 
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Sent Post Free on receipt of Remittance. 
MAN’FG. 


JOHN BROWNING, cetician, 


78 STRAND, LONDON, W.C. 
(THEORY AND 


COACH I N PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA: 


COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, Tbe Laboratories, 
(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, §.W.), 

49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 
LECTURESHIP IN MATHEMATICS. 

The Council invite applications for the Post of Lecturer in Mathematic. 
at the above College. Applications, together with copies of testimonials, 
must reach the undersigned, from whom full particulars may be obtained, 
not Jater than Monday, July ro, 1905. 


J. H. DAYIES, Registrar. 
TO SCIENCE AND MATHL. MASTERS. 


—Required (1) Science Teacher. Special Subjects, Electro-technics 
and Electricity. £160 to £200. Technical School and Institute. (2) 
Science and Maths. 4130. County School, London. (3) Blementary 
Maths., Physics and Chemistry. £130. Secondary School. (4) 
I"hysics, Chemistry and Maths, £110 to £120, resident. School in 
Ireland. (5) Graduate or A.R.C.S., Chemistry, Physics and Mechanics. 
£rco, resident. Endawed Grammar Scbool.— For particulars of the 
ahove and many otber vacancies, address GrirFitHs, SMITH, PowELt, 
ano SMITH, Tutorial Agents (Estd. over 70 years), 34 Bedford Street, 
Strand, London. 


THE UNIVERSITY OF LIVERPOOL. 


The Councit invite applications for the vacant CHAIR of ENGINEER: 
ING. The income of the Chair consists of a fixed stipend and share of 
fees, and is guaranteed at not less than £900 per annum for five years. — 

Applications, with references and, if the candidate desires, testimonials, 
are requested not later than June 2t. Further particulars on application 
to the REGIsTRAR. 


, CUTTELL’S ROCK CUTTING MACHINE. 


is the most simple and practical for section cutting, &c.. £3 15s. 
Prize Medal Exhibition of Inventions —1g Abbotstone Road, Putney, 
S.W 


Ixiv 


NATURE 


[JUNE 15, 1905 


COUNTY BOROUGH OF ST. HELENS. 
EDUCATION COMMITTEE. 


MUNICIPAL TECHNICAL SCHOOL, THE GAMBLE 
INSTITUTE. 


The Education Committee invite applications for the following appoint- 
ments, dating in each case from September 1, 1905 :— 

1. LECTURER on FRENCH and ENGLISH. An English Graduate 
who has resided in France preferred. Salary, 4130 per annum. 

Il, LECTURER on PHYSICS and MATHEMATICS, possessing 

good qualifications in Electricity. Salary, 4130 per annum. 

The gentlemen appointed will not be permitted to undertake any other 
duties, but tbey wilt have opportunity for study and research, the teaching 
in each case being mainly in the evening. 

Forms of application, which must be returned on or before Monday, June 
26, together witb furtber particulars, may be obtained from 


JEFF. J. BROOMHEAD, 
Education Office, Director of Educatiao. 
St. Helens, Lancs, 


June 13, 1905. 


ASSISTANT MASTER required for the 


Higher Grade Department of the Titchfield School, Port Antonio, 
Jamaica. Applicants must he prepared to teach Elementary Science, 
Geometry, Algebra and Arithmetic. Salary, £150 a year, non-resident. 
Passage ont will be provided. Application should be made to T. 
Carrer, Esq., c/o W. H. Whitfield, Esq., Brookland, Royston, Herts 
(from whom any further information can be obtained), before June 30, 
stating qualifications, &c. The selected candidate will be expected to 
leave England in August or September. 


re 

Advertiser (22) seeks post as Technical 
Assistant in Technical College or Laboratory; has bad three years’ 
training io a Technical College, four years’ practical experience in high- 
ciass instrument making firm. Highest refs.—Apply 15, c/o NATURE. 


FOR SALE.—Collection of over 500 Rock 


and Mineral Sections in Cabinet, also Collection of Rocks, Minerals, 
Gems, &c., in two 18-drawer mahogany Cabinets, over 1500 specimens, 
many very fine.—Box 59, c/o NATURE. 


UNIVERSITY OF ABERDEEN. 


EXAMINER IN PHYSIOLOGY. 
Tbe UNIVERSITY COURT will, ata MEETIUNG io JULY, proceed 
lo appoint an Additional EXAMINER in PHYSIOLOGY. : 
Applications, along with fifteen copies of testimonials (should the candi- 
date think fit to submit any), are to be lodged with the SecRETARY on or 


before 3rd prox. 1 
ROBERT WALKER, Sec. Univ. Court. 
University of Aberdeen, June 13, 1905. 


THE RADIAL AREA-SCALE 


(Patented by R. W. K. Epwarps) 


for estimating the area of irregular figures, such as indicator 
diagrams, &c., can be had on celluloid, price 3s. 6d. each, 
from 


MORGAN & KIDD, KEW FOOT ROAD, RICHMOND, S.W. 
ON SALE. 


Astronomical Telescope, with 3} in. clear aperture, on expensive 
mahogany altazimuth stand, 1 day and 1 astro, eyepiece, in travelling case, 
price £12. Another 35” by Dotuono, an excellent object glass, with 
finder, two Hook's joint handles for slow motions, two eyepieces, altazi- 
mutb stand, cost £30, for £14. Another with 2} in. aperture, on oak 
tripod altazimuth stand, for £2. Mieraseopes, Zeiss T¥a, with swing- 
out substage condenser, triple nosepiece, No. 1 and No. 3 eyepieces, 
objectives #" and }” by Bauscu & Loms, cost £17 55., offered at £8 10s, 
Watson's '' Fram” with substage and Abbé condenser, 2 eyepieces, and 
2 objectives, r in, and 4 in., in spotless condition, cost £8 ss., offered 
£6 10s. Student's Microscope, by Baker, with 1” and }” objectives 
(a good modern instrument), cost £7 10s., offered at £4 10s. Society of 
Arts Microscope, witb two objectives, live box, forceps, &c., cost £6 45., 
offered for £2 10s. Objectives, 7.” oil immersion, Watson, N. A. 1.10, 
offered at £8 10s. Another 7,” oil immersion, Piriiscuer, £2. 
Another ,,” oil immersion, GowLLanp, N. A. 7.30, for £2 10s. 


Rev. H. MILLS, Greenside, Kendal. 


COURSE OF INSTRUCTION ON OCEAN RESEARCH. 


ee in heee this year, as previously, to give a course of instruction in Bergen, from August 8 to Octeber 14, on Ocean 
esearch. 

This will consist partly of lectures, partly of practical instruction and assistance in laboratory work; excursions will also 
be made, during which the use of various appliances and instruments will be practically demonstrated. All pupils must, however, 
bring microscopes and magnifying glasses. 

Each student is charged a fee of about four guineas (Kr. 75.00). Special pupils who desire to continue their studies after 
the conclusion of the regular course are permitted to do so, and are not required to pay any additional fee. 

The course will be conducted according to the following plan :— 


1. Dr. A. APPELLOF :— 


(1) Systematic examination of representative forms of the fish and invertebrate animals in the fiords, the North Sea and 
the Norwegian Sea. Demonstration of the most important species and guidance as to classifying them. 

(2) A review of the distribution of the bottom fauna in the same districts, and its dependence upen the configuration 
of the bottom and upon hydrographical conditions. 

(3) Excursions in the adjacent fiords, for the purpose of studying the invertebrate fauna. Opportunities will also he given 
for morphological study (dissections, &c.) of various types of invertebrates. 


Il. Dr. D. DAMAS :— 


Systematic examination of the pelagic Copepoda and Appendicularia, their morphology and biology, with demon- 
stration of the various species. 


Ill. Dr. H. H. GRAN :— 
The plankton algae (diatoms and peridineae), their systematising, biology and distribution. 
IV. B. HELLAND-HANSEN :— 


(1) Instruction, combined with laboratory practice, on the methods of oceanographic investigations. 
(2) Review of the results of oceanographic researches of the North-European waters. 
(3) Lectures on theoretical oceanography, including hydrodynamical calculations of ocean currents. 


Vv. Dr. JOHAN HJORT :— 
Review of the biology of the foodfish. 
VI. Docent C. F. KOLDERUP :— 


(1) Ocean bottom deposits. 
(2) Glacial and post-glacial deposits in Norway. 


The fisheries in the North Sea and the Norwegian Sea. 


Au wishing to attend the above course should apply to THE OCEANOGRAPHICAL INSTITUTE OF BERGEN Museum, 
BERGEN, Norway, before July 1, 1905. Information as to lodging, &c., will be furnished if desired. 


NOTE.—-Please state clearly in your application, to what extent you Wish to take part in the course of instruction, and give the 
names of the lecturers, whose lectures you propose attending. 
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THE JUBILEE CATALOGUE 


ISSUED TO MARK THE | CARL ZEISS, 
FIFTY YEARS’ EXISTENCE OF THE FIRM | J E N A 


OF 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


BRANCHES— 
LONDON —29 Margaret Street, Regent Street, W. 
Berlin. Frankfort o/M. Hamburg. Vienna. St. Petersburg. 


Palmos Cameras. 


Contains on its more than 900 pages a complete 
survey of the apparatus used for instruction in 
Physies, as well as numerous practieal instrue- 


tions and about 3000 illustrations. WITH 
FOCAL 
NATURE says:-—‘' The firm of Leybold Nachfolger 
in Cologne has recently issued a very complete and PLANE 
interesting catalogue of physical apparatus and SHUTTER. 


fittings sold by them. The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions, After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” (No. 1846, Vol. 71.) 


Sizes—6~9 and gX12c0m., and 3} in. X4}-in. and 5-in. x 4-in. 
Also 9X18 cm. for Stereo and Panorama. 
SUITABLE FOR PLATES, PACK FILMS, AND 
ROLL FILMS. 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS Tlustrated Catalogue, ** Pn,” Post Free on application. 


Se del 
i 
AND INSTITUTES ON APPLICATION. | 


e illustration shows a star 
micrometer of the form designed 
by Mr. A. R. Hinks, and made by us 
for the University Observatory of 
Cambridge, England, as well as for 
the Observatory of Tacubaya (see 
Monthly Notices, Roy. Astron. Soc., 
Vol. LXI., p 444). The coordinates 
of astar uponacelestial photograph 
impressed with a standard reseau 
are obtained very readily, the errors 
being imperceptible. 

We also make a simple form of star 
micrometer, which is highly accurate 
in performance, although the adjust- 
ments are less elaborate. 

We make a special feature of in- 
struments for research, and we may 
mention as examples of our design 
and construction the Spectrohelio- 
graph at Kodaikanal, and an appar- 
atus for enlarging and rectifying 
stellar spectrograms at Poona, 

We shall be glad to answer the 
enquiries of interested parties. 


The Cambridge Scientific 


Instrument Company, Ltd., 
CAMBRIDGE, ENCLAND. 


STAR MICROMETERS. 


TONE IRSA Si, IC OSIS, Tis. fetes, 
—MOMWinHa@ih BOOKS TON CELTIC. 


Keltic Researches. By E. W. B. Niehofson. — Pp. 
XViii + 212. (Oxford: Clarendon Press; London : 
Henry Frowde, 1904.) Price 21s. net. 

The Mythology of the British Fslands. 
Squire. Pp. x+446. (london: 
Ltd., 1905.) 

The Literature of the Celts, its History and Romance. 
By Magnus Maclean. Pp. xv+4o0. (London: 
Blackie and Son, Ltd., 1902.) 

HOSE who have the study of Celtic 
not but be rejoiced at the strides 
made in recent years. 


By Charles 
Blackie and Son, 


at heart can- 
which it has 
At no period have the inhabi- 
tants of the Celtic countries—those of Wales and Ire- 
land more especially—shown a keener interest in their 
languages and institutions than at the present day; 
the number of scholars engaged in Celtic research has 
never been so great; and this Celtic revival, so-called, 
is like to prove no passing outburst, fanned by cecen- 
tries and sentimentalists; rather we should see in if 
the coming of the race into its own again, the reap- 
ing after many days of a rich harvest of Jiterature and 
legend, 

In the case of the Welsh, the movement has been 
partly the cause, partly the effect of the movement to- 
wards improved education, and is no longer of yester- 
day. It can be traced back some scventy years, to the 
founding of the British schools by the late Sir Hugh 
Owen. Thirty years later the same enlightencd 
patriot added discussions, both learned and practical, 
on matters affecting the Principality, to the musical 
and literary contests at the Eisteddfod. About the 
same time the study of the Welsh language, which 
owed what life it had to the devoted labours of 
Chancellor Silvan Evans, received a fresh direction 
from the papers and speeches of Prof. Rhys, who in- 
veighed against the schoo] of Dr. Owen Pughe, and 
pointed the way to more scientific methods. The Jest 
fifty years have been marked by a steady, if gradual, 
advance; the interest in Wales and things Welsh, and 
the sense of nationality, have become ever keencr and 
more real, the language has secured a fresh lease of 
life, and the study of philology and history has been, 
and continues to be, vigorous and fruitful; not the 
least happy sugury for the future is the fact that a 
number of younger men, natives of the Principality, 
have already made a name in these fields. 

Unlike the Welsh, by which it may have been in part 
suggested, the lrish revival is of comparatively reecnt 
date. It is none the less vigorous on that account. 
Within the last few years, owing largely to the efforts 
of the Gaelic League, Irish has been studied with 
eagerness by persons of every shade of opinion, and a 
determined attempt has been made to develop native 
industrics. .\ society has been founded for the publica- 
tion of Irish texts—it has already done considerable 
work—and a special school, the School of Irish Learn- 
ing, has heen started to give students a scientific train- 


Niel Ce 


}among the Scotch 


| ture. 


ing in the language and to open up the rich treasures | 


of Irish literature. The necessary funds are provided 


NO. 1859, VOL. 72] 


145 


in part by voluntary subseription, and the generous 
donor may hope that he is helping to raise up a rice 
of scholars as devoted as O’Curry and O'Donovan, as 
distinguished as Stokes and O'Grady. Up to this pre- 
sent, there has been corresponding movement 
Highlanders or the other Celtic 
peoples, but it will not be the [ult of their congeners 
if their national aspirations remain unawakened. The 
Pan-Celtic Congress, which met for the first time in 
igot, has for onc of ils aims to increase the feeling of 
union among “ the sea-divided Gacts "’ themselves ; it 
is attended by delegates from all the Celtic districts, as 
well from Brittany as from those on this side of the 
Channel. 

Apart from the enthusiasm of the Celtic-speaking 
races for their own Janguage and institutions, there 
is a growing tendency among the other inhabitants of 
these islands—themselves far from purely Teutonie— 


no 


| to recognise the importance of the Celtic element and 


to wish to be enlightened as to its history and litera- 
It is doubtless to meet this demand that there 
have appeared of late years a number of books on Celtic 
subjects, written not so much for the specialist as for 
the general public. Of the books at the head of this 
notice two—Mr, Squire’s ‘ Mythology’? and = Mr. 
Maclean's ** Literature’ are of this more or less 
popular character. All three alike are the work of men 
whose distinctions are not confined to Celtic, and bear 
witness to the increasing interest which it is exciting 
among the British nation as a whote. 

Mr. Nicholson's ‘* Kelitie Researches,’’ as the sub- 
title indicates, are a series of studies in the history of 
the ancient Goidelic languages and peoples. The 
author’s first object is to demonstrate to philologists 
certain unrecognised or imperfectly recognised lin- 
guistic facts; but, inasmueh as he has not made Celtic 
his one and only study, he does not write in a narrow, 
specialising spirit; his linguistic [ucts are important, 
but he values them chicfly for the light which they 
throw on history in general, on the Pictish question, on 
the Menapian settlements, and on the distribution of 
the Celtic languages in Britain and on the Continent. 
The main philological result of the book is to show 
that the loss of original p, a loss supposed to be the 
main characteristic of the Celtic languages, is of com- 
paratively late date in the Goidelic group, that, in [act, 
f was kept at Bordeaux until the fifth century a,b. 
Those who wish to be satisfied as to the soundness of 
his linguistic foundation are advised to turn to the ap- 
pendices, which make up «a third of his book, imme- 
diately after reading the first cight pages. 

We need searcely point out that much of hix matter 
is controversial, and that same of his conclusions are 
liable to be disputed. For instance, many will refuse 
to admit that the Piets spoke a tongue virtually iden- 
lieal with Gaelic; they will maintain with Stokes that 
they spoke something nearer akin to Welsh, or with 
Zimmer and Rhys that their language was not Aryan 
at all. On the other hand, there can be little doubt as 
to the correctness of his main linguistic results. Ex- 
ception may be taken to the interpretation of his piéces 
justificatives, the Rom tablets and the Coligny calen- 
dar; but he is certainly right in inferring that, besides 
those of the Gatlo-Brythonic branch, there existed in 
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Gaul a language or languages closely akin to 
Goidelic or ancient Gaelic of the British Isles. Strange 
to say, although every Celtist knows that the peoples 
of the Gallo-Brythonic group had p for qu from time 
immemorial—petor in Gaulish petorritum=Latin qua- 
tuor—and that those of the Goidelic branch retained 
qu like the Romans, the greater number have chosen 
to assume that Gaulish was co-extensive with Celtic 
on the Continent. In spite of the evidence of such 
names as Aquitania, Sequana, Sequani, it was the 
fashion to suppose that qu was unknown in Gaul and 
that all the Celts alike dropped the consonant p of the 
Indo-European parent speech, as, for instance, in 
Aremoriea, .Armorica, where ave is approximately equi- 
valent to the Greek mapa. In laying stress on the fact 
that the retention of the old qu and Indo-European p 
are characteristic of the Pictavian and Sequanian lan- 
guages he has done valuable service to the cause of 
philology, and recalled Celtic scholars from a path of 
error. He does not, indeed, claim to be the first to 
point out that the Celtic languages of the Continent 
were not of one and the same type. He tells us that 
as early as 1847 Jacob Grimm showed that the charms 
in the work of Marcellus of Bordeaux were in a lan- 
guage virtually identical with old Irish, and that Pictet 
afterwards proved that Indo-European p was retained 
in one of these charms in the prefix pro. Half a cen- 
tury later (in February, 1891), in a paper read before 
the Philological Society, Prof. Rhys brought together 
certain qu names from the Continent to prove the same 
thesis, and proposed that the language in Gaul akin 
to Goidelic should be called Celtican. He insisted on 
the significance of the words of Sulpicius Severus in 
Dialog. J. 27, ‘‘ Tu vero, inquit Postumianus, vel Cel- 
tice, aut si mavis, Gallice loquere, dummodo jam Mar- 
tinum loquaris.”’ So, too, Mr. Macbain, in the intro- 
duction to his etymological dictionary of the Gaelic 
Language (Inverness, 1896), inserts among the q 
group by the side of Goidelic ‘‘ dialects in Spain and 
Gaul."’ This was not long before the Coligny calen- 
dar and the Rom inscriptions came to light, showing 
that the Sequani and the Piectones, at any rate, spoke 
languages belonging to the same group as old Irish. 

There can be no question that the book deserves 
study. If it sometimes betrays inexperience—and the 
author would be the first to admit this—it shows signs 
of many-sided learning, and in some cases of rare in- 
sight; the whole breathes an impartiality and generous 
candour which are wanting in many searchers after 
truth. 

‘The Mythology of the British Islands,”” by Charles 
Squire, is an introduction to Celtic myth, legend, 
poetry, and romance. It is intended, as we have seen, 
not for the learned, but for the ordinary reader, and 
the subject is approached from the literary rather than 
from the scholastic standpoint. Believing that the 
classic fount from which the poet so long drew inspira- 
tion has lost its potency, that the Greek stories can no 
longer be handled save by the genius alone, the author 
has attempted to put the natives of these islands in 
possession of a new heritage of myth and tradition, a 
heritage which is as much their own as that of the 
Teutons and Scandinavians. 
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Although the Welsh mabinogi and romances, and 
much of the Gaelic saga, have been made accessible in 
translations, it is unlikely that the British public as a 
whole can have formed anything like an adequate 
idea of Celtic mythology. The works in point contain 
but few explanations, and he who opens them for the 
first time, while he may be sensible of their charm, 
cannot but be bewildered by the novelty of his sur- 
roundings. He feels that he has ventured into a new 
world, peopled by characters whose very names are, 
for the most part, unfamiliar. If he wishes to under- 
stand their setting, to trace the connection between 
them, he must peruse innumerable lectures and learned 
essays, a task which is like to prove no light one. Mr. 
Squire’s book is calculated to mect his difficulty. In 
it he will at last be formally introduced to the person- 
ayes of Celtic mythology, to the gods and giants of the 
Gaels, to the champions of the Red Branch of Ulster— 
heroes of an epic almost worthy to rank with that of 
Troy—and to Finn and his Fenians. He will also 
make acquaintance with the chict figures of the Bry- 
thonic Pantheon, with the earlier race of gods, and 
with Arthur and his knights, who will be scen to be- 
tong to the same company. 

As our author does not claim to have written an 
original work, it goes without saying that we are not 
called upon to enter into a discussion of his subject- 
matter. He has studied the worlss of the best scholars, 
and for the most part he adheres to them faithfully. 
[t is possible that in some cases he may show him- 
self over positive, that he may be inclined to treat as 
certain what his authority has advanced as a conjec- 
ture. But since his sole object in writing is to gain 
a larger audience for the studies of others, slips of this 
kind cannot be regarded as serious. 

In our opinion his book is both useful and attractive. 
His treatment of his subject is thorough and conscien- 
tious, and he has realised his hope of presenting it in 
a lucid and agreeable form. 1t will be matter for sur- 
prise if he does not inspire his readers with some at 
least of his own enthusiasm. 

Of Mr. Maclean’s ‘ Celtic Literature *’ there is no 
need to say more than a few words. It is some time 
since it appeared, and we doubt not that many of the 
readers of this Journal are already well acquainted with 
it It is the first attempt to give in brief compass an 
account of Celtic literature from the earliest times to 
the present day. Like Mr. Squire's ‘‘ Mythology,”’ it 
is intended to serve as a popular introduction; at the 
same time, it aims at satisfying those in quest of in- 
formation as to original sources and books of reference. 
From both points of view it has much to recommend 
it; it will leave the general reader with a clear idea of 
the main outlines of the subject, while the student will 
find in it a painstaking and, within certain limits, a 
trustworthy guide. We are inclined to prefer the chap- 
ters dealing with Celtic literature in modern times, 
with the Highland bards before the Forty-five. with the 
master gleaners of Gaelic poetry, &c. The pages 
which describe the influence of Celtic on English litera- 
ture are also interesting reading. The book ends with 
a survey of Celtic studies and a list of Celtic scholars 
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Weather Influences: an Empirical Study of the 
Mental and Physiological Effects of Definite Mcteor- 
ological Conditions. By Dr. E. G. Dexter. Pp. 
xxxi+286. (New York: The Macmillan Company ; 
London: Macmillan and Co., Ltd.) Price Ss. 6d. 
net: 


HE effect of changes of weather on human 
activities has been the subject of much discus- 
sion, and each of us has no doubt formed an opinion 
on how he individually is affected by diflerent meteor- 
ological conditions. The problem as affecting the 
behaviour of humanity in the mass has, however, 
received but scant attention hitherto. The statistical 
method affords the means of obtaining numerical re- 
sults which enable us to estimate the importance of 
such effects. 

Meteorological statistics are nowadays available 
from most centres of population; social statistics are 
also plentiful, yet of these only a fimited number can 

e made to yield information on the general conduct 
or the working capacity of the community as a whole. 
In the book before us Dr. Dexter has collected and 
discussed sixteen classes of data culled from school 
records, covering both questions of attendance and 
conduct, police records dealing with cases of assault, 
drunkenness, murder, suicide, arrests for insanity, 
discipline in penitentiaries and the health of the force, 
the death register, registers of attendance in the 
out-patient departments of hospitals, and records ot 
the number of clerical crrors discovered in the books 
of certain banking establishments. The latter are the 
only data studied which deal exclusively with mental 
activities. All the records refer to New York City 
or to Denver, Colorado. The meteorological statistics 
with which they have been compared were obtained 
from the U.S. Weather Bureau. 

The cffects of seasonal changes are first discussed, 
and then the influence of each of the meteorological 
elements considered separately. The general 
method of arranging the material for this purpose 
will be clear from the following description of that of 
deafinge with the connection between temperature and 
assault. The days falling within the period con- 
sidered were arranged in groups according to their 
mean temperatures, each group extending over a 
range of 5° F. On the assumption that temperature 
has no effect on assault, the number of days in each 
group is proportional to the ‘‘ expectancy "’ of assault 
for that group. The actual number of occurrences of 
assault on the davs of the group is computed as a 
percentage of the ‘‘expectancy,"’ and curves have 
been drawn using the ‘ occurrences ’’ as ordinates 
and temperatures as abscissz. 

In dealing with the element rainfall the usual 
meteorological distinction has been drawn between 
days of rainfall, on which 0.01 inch of rain or more 
was measured, and dry days. It seems a pity that a 
further subdivision was not made. Most of us would 
be inclined to draw a wide distinction between showery 
days with only a few hundredths of an inch of rain- 
fall and days of steady downpour. Even if such a 
further subdivision had been adopted, days with a 


NoOwre5o, VOL. 72] 


is 


few heavy showers would not be distinguishable from 
days of continuous fall; probably a classification on 
the basis of duration rather than amount of rainfall 
would vield results which would repay the tabour 
involved in tabulating the records of self-registering 
rain gauges. 

The majority of the curves show fluctuations which 
are greatly in excess of any which could be due merelv 
to accidental variations. The number of data is in 
some cases extremely large (about 40,000 cases of 
assault), and there can be no doubt about the genuine- 
ness of the effects of meteorological changes. 

The interpretation of the results is, however, a 
matter of considerable difficulty, and the possible 
influence of other than meteorological causes has to 
be steadily borne in mind. The general line of argu- 
ment adopted regards the curves as compound func- 
tions of ‘irritability’? or ‘ emotional state’? and 
‘* available’ or “reserve energy.’’ Thus, to return 
to the temperature-assault curve, we find a marked 
deficiency of occurrences at low temperatures. This 
has been taken to mean that under these conditions 
so large a portion of the vital energy is used up in 
supporting normal metabolic processes that the sur- 
plus available for active disorder is small. Under 
warmer conditions our pugilist, in addition to being 
more out of doors and thus seeing more of his 
neighbour, has more reserve energy available for 
active warfare, and the work of the police is propor- 
tionately increased. .\bove 65° the curve commences 
to rise with increased rapidity. Fighting energy is 
now at its prime, and at the same time “ irritability ’” 
or quarrelsomeness is rapidly increasing. The tem- 
perature group 80°-85° shows a conspicuous maxi- 
mum in the relative frequency of assaults. In the next 
group, 85°-9o°, the curve exhibits a sudden drop. 
Irritability may very possibly be at a maximum, but 
the energy necessary to cammence war is lacking, and 
a mere desire to fight is not a punishable offence. ft 
is an interesting fact that the curve for women shows 
the above effects even more conspicuously than the one 
for men. A similar accentuation of the general charac- 
teristics is shown in all cases in which the number of 
data is sufficiently large to justify a separation of the 
sexes, so that it would appear that women are, on the 
whole, more susceptible to weather influences than men. 

Some of the most interesting and at the same time 
most inexplicable curves are those which show the 
effect of the height of the baromcter on human 
activitics. With a few exceptions all classes of data 
show a marked excess of occurrences for periods of 
low barometer and a corresponding deficiency when 
readings are high. We cannot set this down to the 
direct effects of the diminution of pressure on the 
human organism; crime, &c., does not increase with 
altitude. Attempts at explanation by calling to our 
aid the usual accompaniments of a low barometer, 
viz. wind, rain, or cloud also fail, for when the 
effects of these elements are considered separately we 
find that in a number of cases the results contradict 
the hypothesis. Dr. Dexter directs attention to the 
peculiar ‘feel’ which some people have for the 
approach of a storm, but this hardly amounts to an 
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explanation. It has been suggested that the radio- 
active emanation which is always present in the 


atmosphere in varving quantities may not be without 
influence on the humiun organism, and if, as Elster 
and Geitel suppose, this emanation is mainly derived 
from the underground air, which is more copiously 
discharged into the atmosphere as pressure decreases, 
it may be possible to establish a connection between 
the “storm feel“ and the presence of radio-active 
emanation. If this be so we should expect to find the 
effect more prenounced with a falling than with a 
rising barometer, and, in the absence of direct mmeasure- 
ments of the amount of emanation, the results obtained 
Irom a classification of the days, or perhaps better still, 
by a subdivision of the data used in constructing the 
present curves, on this principle would probably be in- 
teresting. Such a separation might prove profitable 
from a purely meteorological point of view, apart from 
all considerations of emanations, radio-active or other- 
Possibly the peculiar abnormalities shown by 
most of the data for days of calm may be to some 
extent due to similar causes. The connection is, how- 
ever, a very complicated one; attempts to trace a 
similarity between days of ealm and days of low 
barometer fail signally. 

We cannot here enter into a discussion of all the 
results or criticise the individual conclusions arrived 
at. In the final chapter Dr. Dexter further develops 
his thesis of the ‘ available energy ** and ** emotional 
state ** in the light of all the accumulated evidence, 
and comes to the conclusion that the effect of weather 
changes is greater on the former than on the latter, at 
any rate in its practical cffeets on conduct. 

The study of the problems dealt with in the book is 
not without a certain practical interest to all who 
are responsible for the control of large numbers of 
individuals. If certain meteorological conditions can 
be shown to have a deleterious or beneficent influence 
on conduct or working capacity, it is well that we 
should recognise the fact as clearly as possible, and 
do what we can to mitigate the harmful conditions. 
Man cannot hope to control the weather, but he can 
modify the highly artificial conditions under which he 
lives to a very large extent. 


Wise. 
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Le Leman, Monographie Limnologique. 
I. AL Forel. Vol. iii, Part ii. Pp. 
(Lausanne: F. Rouge et Cie., 1904.) 
ie the issue of this, the second purt of his third 

volume, Prof. Forel completes his great mono- 
graphic study of the Lake of Geneva. The veteran 
pioneer of scientific limnological research js to be con- 
gratulated on the successful termination of his monu- 
mental task, commenced some half-century ago. 

The impetus which the study of lakes has received 
from the labours of Forel has now earried us so far 
that we find it difficult to realise the arduous nature 
of the work accomplished by him, who had in so 
many different directions to make the first tentative 
trials of methods of research with which all students 
of limnology are now familiar. The completed work 
is not merely a compendious studv of the Lake of 
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Geneva, but is besides of the utmost value as a 
general study of the nature of fresh-water lakes. Jn 
his painstaking study of this one lake he has been so 
fortunate as to observe and explain in a satisfactory 
manner many phenomena of general scientific interest 
and importance, among others the mysterious rise and 
fall of the waters of the lakes now known as seiches, 
the peculiar abyssal fauna of the lake, &e. 

The present part of the work, which is mainly 
historieal, deals with such varied subjects that it is 
difficult to particularise. Nothing having the slightest 
connection, direct or indirect, with the Lake of Geneva 
is destitute of interest for Prof. Forel, and we find 
here discussed many questions whieh a less enthu- 
siastic limnologist might have heen content to leave 
to students of other departments of knowledge. He 
gives a résumé of the history of the surrounding 
countries, of legislation, the fluctusttions of population, 
local traditions, &c. More particularly apposite to 
the subject are the history of the lake dwellings, 
undertaken fifty vears ago, in company with a band 
of archeologists of which he laments that he is the 
only survivor, the history of navigation, of fishing, 
and of pisciculture. 

The history of navigation is treated very fully, from 
the canoe of the lake dweller to the modern steamer, 
and is illustrated with reproductions of many ancient 
pictures of ships; with such fulness of detail is the 
subject treated that we have a list of steamers plying 
on the lake from the Guillaume-Tecll of 1823 to those 
of the present day. 

The ancient tradition of the ‘t éboulement du 
Lauredunum * is discussed in its scientific bearings. 
The tradition, supported by contemporary chronicles, 
is that in the year 563 1.D. a mountain was precipi- 
tated into the lake, destroying a castle, villages and 
churches, causing a flooding of the shores of the 
lake, and much destruetion of property and life in 
Geneva. He shows that a landslip, such as has 
oceurred several times in history, could not account 
for the production of great floods. .Wthough he has 
abandoned the belief that earth movements habitually 
produce seiches, he admits that a great earthquake 
might be the cause of the land-slide, and coincidently 
of a great seiche, which would cause destruction on 
the shores of the lake. He thinks it more probable, 
however, that at a time of ordinary flood, when the 
waters of the lake were very high, an ordinary seiche 
of no more than a metre of amplitude might cause 
considerable Rooding in Geneva, and perhaps wash 
away some wooden bridges and houses, the connee- 
tion with the landslip being a mere coincidence. 

In his philosophical reflections at the conclusion of 
his work, Prof. Forel claims that there have been few 
problems presented to him in the course of his in- 
vestigations which he has not been able to solve, and 
the more difficult of these few are general problems, 
not belonging to his special provinee, and the solu- 
tion of which must be sought in other lakes. He 
would, however, guard against this assertion being 
misunderstood a» a boastfully complacent assumption 
that he has exhausted’ the subject. Every naturalist 
has his limits, determined from within by the extent 
of his powers, from without by the state of the 
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in the in which he lives, What is 
accomplished in one generation is the foundation for 
the achicvements of the next, 

That the subject is not exhausted we may casily 
see by remarking the progress that has been made in 
one of its departments most casily reviewed, since 
Prof. Forel finished that part of his work. In biology, 
even in the simple catiloguing of the lacustrine 
animals and plants, it is obvious that the work accom- 
plished under his guidance is no more than a be- 
ginning ip this direction, and specialists in any branch 
find abundance still to do. 
betitling the work of Prof. Forel that this aspect of 
the subject is adveried to. It a great 
patiently carried through, and will serve as a found- 
ation for all future fimnologicat studies. 


seTences age 


is work 


Limes CG NCIGIN SHS STs, 
Miscellaneous Essays and .tddresses, By Henry 
Sidewick. Pp. vii+g71. 9 (London: Macmitlan 
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Is this volume we have the first instalment of the 

shorter essays of that brilliant thinker, Henry 
Sidgwieck, They have been chiefly collected from 
journals and reviews, but two are now published for 
the first time. His philosophical lectures and papers 
are reserved for a companion volume. In a way, the 
selection of articles now before us iHlustrates a period 
of thirty-six years of the fife of one of the most 
striking personatitics of our time, and on that account, 
and from their breadth of view, they have a value even 
though the oceasion of their appearance is long past. 

OF the sixteen papers, six are literary or critical, 
six deal with questions of socialism and cconomics, 
and four with education and university affairs. We 
were surprised and somewhat disappointed to find no 
reminiscence of his activity in connection with the 
education of Englishwomen, but perhaps more may 
be expected when the histories of Newnham and 
Girton come to be written, 

A detailed review of the essays on Shakespeare, 
Matthew Arneld, and Clough, or of those on political 
ceonomy or sociology, hardly falls within the sphere of 
this Journal, but few of our readers who are interested 
in the burning question of the best education for men 
of science will regret having read Sidgwick's cssay 
on * Vhe Vheory of Classien! Edueation,” reprinted 
from Ff. W. Varrar’s ‘ Essays on a Liberal Eduea- 
Gon,” which was originally published in :807. 0 In the 
light of the recent controversy on the Greck question 
much of this excellent paper reads as if it had been 
written vesterday, and it is difficult, to avoid the 
reflection that if several of the of contro- 
versial letters to the Times had read this essay of forty 
years ago, both their matter and manner might have 
been improved. 

With respect to the classical clement in a scientifie 
education, Sidgwick was of opinion that although 
science had at kength broken its connection with what 
was so long the learned tanguage of Iurepe, yet 
everyone who aspires to become a ‘ learned" man of 
scienee will require to read Latin with ease, but thet 
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the sole stock-in-trade of Greek necessary for hint 
would be at fist of words that he coufd learn in a dav 
and the use of a dictionary that he might sequire in 
a week. In other words, he appeared to be in favour 
of the retention for the highest of 
students of that modicum of Greck whieh is at present 
compulsory at Oxford and Cambridge, onty he would 
perhaps have fitted to sce it redueed and treated as a 
distinct part of the dircet teaching of English, 

A clear distinction is drawn between natural and 
artificial educations, and between the clfects of literary 
and of scientific training. With regard to the latter 
Cuvier’s famous remark is quoted with approbation :- 


class science 


“Tevery discussion which supposes a classification of 
facts . is performed alter the same manner; and 
he who has cultivated this seience mercly for amuse- 
ment, is surprised at the facilities it affords for dis- 
entangling all kinds of alfairs.’’ 

tle admits that a student of languages could not 
honestly claim an analogous advantage for his own 
pursuit. The editors are justified in the inclusion of 
the essay on “ Idle Fellowships ’? in spite of the fact 
that the evils of which it complains have greatly 
diminished. The general cducational considerations 
discussed are of so wide a bearing that they are not 
less irue now than in 1876, when the essay was 
published, 

We feel certain that those who peruse this volume 
will share our gratitude to the editors for their share 
in the re-pubtication,. 


OUR BOOK SHELF. 
The  fnsulation of Electric Machines. By 11 W. 
Yurner and V1. MM. Hobart. Pp. xvi+297. 


(London ; 

net, 
Tur perfecting of the modern dynamo clectrie machine, 
and the neeessity of high potential differences have 
within recent years quite altered our ideas about 
insulation,  lectrical engineers have vome to view 
the subject from a different) standpoint on account 
of the importance of disruptive strength of the imatcrial 
apart from conduction pure and simple. The book 
under review appears at a very appropriate time. 
Our knowledge of the physical properties of insula- 
tors is now sufficient, and the want of a really good 
book on the subjeet is great enough to justify its 
appearance. Ht will be weleomed by the elcetrical 
enginecr as a most valuable addition to his library. 

The book opens with an account of the requisites 
for insufating miterials, and the most perplexing 
phenomena met with during the testing of the same. 
Why is it that air has comparatively such fow di- 
cleetrie strength, and yet it is a very good insulator 
as ordinarily understood? Again, why does the 
apparent dielectric strength per unit thickness of such 
a substance as mien vary with the thickness? These 
and many other matters difficult to understand are 
laid before the reader. The properties of insulating 
materis and the influences of temperature and 
Moisture upon them are next dealt with, ‘Vhe 
authors quite rightly lay stress upon the testing of 
insulators at, or even exceeding, their working timits 
of temperature, and the futility of baking to obtain 
temporiry insulation unless moisture be permanently 
excluded. When dealing with the influence of brush 
discharge mention might with advantage have been 
made of the production of nitric acid, and the ultimate 
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breaking down of the insulation. The production of 
ozone—the forerunner of the above effect—is a matter 
of the utmost importance to electrical engineers, 
especially in damp climates. : 

That portion of the book dealing with varnishes 
is most valuable. The pros and cons. of the use of 
linseed oil, which undoubtedly has a very extended 
use at the present time, and other acid bodies are 
well set forth, as are those of the use of insulators of 
paraffin origin. The uses to which oils can be put as 
insulators, their various characteristics, their purity 
and methods for purifying and drying are carefully 
dealt with. Presspahn-mica is advocated instead of 
micanite for high tension working. 

An important part of the work is that which deals 
with insulation of armatures, field-coils, and trans- 
formers. It is well shown upon what the so-called 
“ space-factor,’’ that is the ratio of area of copper to 
gross area of slot, depends. Very valuable sugges- 
tions are made with regard to pressure tests. Long 
time high pressure tests are likely to injure apparatus, 
and are not recommended—a few seconds’ application 
is sufficient. The appliances in use for taping and 
handling insulation material, and a most interesting 
description of the tools employed, together with a 
useful bibliography, close what is really a valuable 
hook. ‘The printing is good, and the illustrations are 
excellent. ERNEST WILSON, 


Insect Life. A Short Account of the Classification 
and Habits of Insects. By Fred. V. Theobald, 
M.A. With numerous illustrations (53 in the text). 
Second edition, revised. Pp. xi+235. (London: 
Methuen and Co., 1905.) Price 2s. 6d. 

Tue first edition of this work was published in 1896, 

and the public interest in entomology is evidenced by 

the increasing number of books on the subject which 
reach a second edition within a comparatively short 
time of publication. A cheap popular illustrated book 

On insects seems at present to be assured of a sale 

at least sufficient to cover expenses, which was not the 

case a few years ago. : 

The second edition is exactly similar to the first as 
regards its size, illustrations, and general contents; 
but here and there we notice occasional additions. 
There is much useful information in the book, but we 
regret that the second edition has not been more 
carefully revised, for, apart from occasional misprints, 
several erroneous or obsolete statements contained in 
the first edition have been repeated in the second. 
Thus on p. 3 (note) we read, ‘‘ The total number 
fof insects] described, however, is under 250,000.” 
This is probably based on Kirby’s estiinate in his 
“Text-book of Entomology ” (1885) of 222,000; but 
the later estimate given in the second edition (1892) 
was 270,000, which would require to be augmented 
by many thousands to be correct for 1905. On p. 87, 
““The so-called Apples of Sodom found near the Red 
Sea,’’ should, of course, be the Dead Sea. While it is 
true, as stated on p. 105, that Danaus chrysippus is 
the only European species of the genus, the much 
larger insect occasionally found in England is the 
common North American D. erippus (or D. archippus), 
introduced, but which may not improbably become 
naturalised in Europe, and has established itself 
within the last half-century in many of the 
Pacific Islands, as well as in Australia and New 
Zealand. Lastly (p. 166), it is possible that the bite 
of the species of tsetse fly which destroys cattle in 
South Africa may be ‘comparatively harmless to 
man”; yet, as Mr. Theobald must certainly know, 
the terrible sleeping sickness of Western and Central 
‘Africa is now ascribed to the bites of different species 
of tsetse flies infesting those regions. 

We hope that when this little book reaches a third 
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edition Mr. Theobald may have an opportunity of 
enlarging it, for entomology, like other sciences, 
advances so rapidly that it is not possible to bring it 
up to date, unless the author gives himself a free 
hand in this direction. 


The Radial Area-Scale. Patented by R. W. K. 
Edwards. (Richmond, Surrey: Morgan and Kidd.) 
Price 3s. 6d. 


Tuis ingenious instrument is designed for use in find- 
ing the approximate areas of irregular plane figures 
such as indicator diagrams. IU consists of a sheet of 
transparent celluloid marked with eleven scales on 
lines radiating from a point at equal angular intervals 
of about 3°, and so divided that a scale reading is pro- 
portional to the area of a sector from the centre up to 
that point. When used, the sheet is laid over the figure 
to be measured, and is adjusted until the figure is just 
contained within the bounding radials, with its outline 
cutting the nine inner scales each in two points. The 
outer and inner readings at these points are now taken 
and the two sets added; the difference between the 
two sums gives the required area. The entire opera- 
tion occupies about three minutes. Applied by the 
writer to a 3” circle and a 6” semicircle, the results 
were correct in both cases to within + per cent. As 
the outside radials include an angle of about 30°, the 
instrument is quite quickly adjusted over large or 
small figures of any shape, and the scales are clear 
and easy to read. To ensure a good approximation, 
Simpson’s rule has been cleverly applied in figuring the 
seales. The instrument seems likely to be of consider- 
able service, and should be widely known. 


By W. P. Work- 
(London : 


A Preparatory Course in Geometry. 
man and A. G. Cracknell. Pp. vili+56. 
W. B. Clive, 1905.) Price od. 

Tue little book by Messrs. Workman and Cracknell 

is preparatory to a forthcoming work on ‘‘ Geometry, 

Theoretical and Practical,’? on which the authors are 

now busily engaged. It consists essentially of a set 

of exercises on the accurate scale drawing of lines, 
angles, triangles, and polygons, and requires the 
reading off of quantitative results as regards lengths 
and angles. Areas, ratios, and the general proper- 
ties of circles are not reached in this volume. It 
trains the youth in the proper use of the drawing-pencil, 
straight-edge, scale, protractor, set-square, and com- 
pass, and gives him a concrete knowledge of, and prac- 
tical insight into, geometrical truths as a preliminary to 
more formal work. Teachers using the ‘book would 
do well when valuing class work to act on a sugges- 
tion contained therein, and give varying credit accord- 
ing to the degree of accuracy disclosed by the results. 

The book gives good promise of another very interest- 

ing class book of elementary geometry. 


The Evolution of the World and of Man. By George 
E. Boxall. Pp. xi+191. (London: 7. Fisher 
Unwin, 1905.) Price 5s. 


.\ SINGLE example to show how Mr. Boxall proposes to 
supplement the deficiencies in the story of evolution as 
told by science will enable possible readers to estimate 
the value of his book. On p. 30, after stating that 
geology tells us the order in which various strata 
were laid down, he continues :—** but no attempt has 
as yet been made to estimate the temperature, for 
instance, when the granite was first deposited, and 
yet this should not be a difficult problem to solve. 
Thus, of the true metals, aluminium is the only one 
which appears in the granite, .. .’? and the account 
continues with the same disregard of scientific fact. 
Mr. Boxall expresses his own view of the value of 
the book by not troubling to provide an index to it. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
te return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 


The Possibility of Reducing Mosquitoes. 


In his able review of James and Liston’s interesting 
“Monograph of the Anopheles Mosquitoes of india,’’ pub- 
lished in your issue of May 25, l)r. Stephens recapitulates 
the arguments of these authors in favour of their hypo- 
thesis that ‘* the task of materially reducing the number of 
Anopheles in any place will undoubtedly be one of great 
magnitude.’’ As the subject is one of the greatest sanitary 
importance, it may perhaps be advisable to add that the 
validity of these arguments is by no means accepted by 
all students of the subject. They are based for the most 
part on the results of some anti-mosquito work done at 
Mian Mir by Dr. Christophers and Captain James. 
Perhaps those of your readers who are not medical men 
may not be cognisant of the fact that an exhaustive and, I 
think, destructive criticism of this work has been pub- 
lished by Colonels Crombie and Giles, Captain Sewell, 
and myseli—vide British Medical Journal, September 17, 
1904, and Journal of Tropical Medicine, 1904. My own 
conclusions were that the operations cost too little to be 
effective, and that no exact method was employed for 
enumerating the numbers of mosquitoes present before and 
alter their commencement. So far as I am aware, Dr. 
Christophers and Captain James have not replied to our 
criticisms, and I therefore feel justified in assuming that 
the case has gone against them by default. 1 should add 
that I hear on very good authority that the operations at 
Mian Mir are now being continued on a better basis. 

The principal argument of our authors appears to be 
that the local reduction of mosquitoes will be wholly or 
largely impracticable because of immigration of the insects 
from outside. Thus they mention four methods by which 
Anopheles are dispersed, namely, by flight, by streams, by 
carriages, and by gradual spreading in all directions ‘ by 
short stages,’’ and think that the Jast method is ‘ over- 
looked by those who have no intimate knowledge of 
mosquito habits, but who readily draw up schemes for 
their wholesale destruction.’’ 1 fear that these very self- 
evident facts were well known and carefully considered 
long before the authors commenced their researches, and, 
moreover, that they do not by any means establish their 
case. It is quite obvious that a considerable number of 
mosquitoes must always find their way by diffusion into 
any area of operations; but this is not enough. What 
the sceptics have to prove is that the number of immigrants 
must be so large as nearly, or completcly, to compensate 
for the local destruction. This is quite a different pro- 
position, and one which will, | think, tax their ingenuity 
to maintain. If the local mosquito-density is to remain 
the same in spite of local destruction, it can only be by 
means of an abnormally large compensatory immigration 
setting in coincidentally with the commencement of the 
work of reduction. But what is there to determine such 
an extraordinary and suicidal influx? Mosquitnes do not, 
like a gas, exist under a pressure which compels them to 
fill up a vacuum, and we can scarcely suppose that thev 
voluntarily move in the direction of their own destruction. 
But, even if they do rush in to fill the local vacuum, they 
must, in order to do so, forsake the outlying tracts of 
country (which will be correspondingly benefited by their 
absence), so that the total average reduction over the 
whole area influenced by the operations will be exactly 
the same whether migration takes place or not—an argu- 
ment which appears to have been overlooked by the 
sceptics. ; 

Owing to the fact that the to and fro movements of all 
random wandering must tend to annul each other—that 
is, that the vectorial sum of such movements must tend 
to zero—I think that migration is not likely seriously tn 
counteract the effect of anti-propagation measures. I 
should like to refer those interested in this part of the 
subject to a paper by me, published in the British Medical 
Journal for May 13, in which I have endeavoured to 
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approach the subject analytically. My results agree with 


' those of the late Mr. Ronald Hudson, who kindly com- 


menced a similar analysis for me shortly before his 
lamented death, and also, | may add, with general ex- 
perience, which shows that though a few mosquitoes may 
occasionally wander to considcrable distances, the large 
bulk of them remain near their breeding pools. [ venture 
ta think that those who would prove the converse must 
do so, not by citing individual cases of long wandering, 
but by making a much more exact numerical determination 
of the amount of immigration than they have vet 
attempted, and by showing that it greatly exceeds the 
local birth-rate—a somewhat difficult task. That their 
observations are not always those of others may be seen 
from the following quotation from Dr. Malcolm Watson’s 
report on the highly successful anti-malaria measures 
carried out in the Federated Malay States (Journal of 
Tropical Medicine, April 1, p. 104) :-——‘ A definite improve- 
ment in the health of Klang was evident when only the 
swamps nearest to the main groups of houses had been 
dealt with, and while other swamps within the town were 
still untouched. The mosquitoes from these did not appear 
to travel any distance, and there has been no evidence of 
dangerous immigration of Anophelines from the extensive 
breeding places which until the middle of 1904 existed just 
outside the town boundary, and some of which still 
remain.” 

So far as I can see, the case must be the same for 
mosquitoes as for most other organisms, including man. 
We should be very much surprised if anyone were to 
maintain that the population of the British Isles, for 
instance, would remain the same after abolition of the 
birth-rate. Why, then, should we assume such a_ pro- 
position for mosquitoes? Ronatp Ross. 


The Romance of the Nitrogen Atom. 


Tue letter of Dr. F. J. Allen (Nature, May 4) on the 
critical temperature of living substances has interested me 
immensely. The ideas contained in it have often presented 
themselves to me in a crude way, and | hope Mr. Allen 
will find opportunity for elaborating them. I have olten 
thought, when pondering over what one may venture to 
call the versatility of nitrogen, that a useful book might 
be written on the chemistry of the nitrogen compounds, 
including the mineral and organic compounds of that 
element in one view. If it did no other service it would 
help to save the mind of the chemical student from being 
enslaved by the phrase, ‘‘the chemistry of the carbon 
compounds.” If the phrase ‘‘ Ohne Phosphor kein 
Gedanke ’’ is true, may we not with equal truth say 
‘“Qhne Stickstoff kein Leben ’’? The marvellous powers 
stored in the carbon atom are sufficiently en evidence in 
chemical science; yet may we not recognise the nitrogen 
atom as the magic ‘“‘demon’’ (borrowing a_ figurative 
term from Clerk Maxwell) that holds the wand, that (under 
given conditions such as are noted by Dr. Allen) turns 
the atoms of oxygen and hydrogen hither and thither in 
the multiplex atomic relations of growth and metabolism 
in the living organism, and especially in that little under- 
stood complex we call chlorophyll? We know that the 
inert N, molecule of the atmosphere is made up of atoms 
which, in the nascent state, are possessed of great chemical 
energy, and we may fairly, I think, explain the _inert- 
ness of ordinary atmospheric nitrogen by the stability of 
its molecule (N,) as arising out of a difference in the ionic 
constitution of the two atoms which form the miolecute. 
Is it not here that we may seek for the explanation of the 
otherwise puzzling fact that in the extremely stable com- 
pound NH, the nitrogen atom is trivalent, while in the 
oxides, halides, &c., it is pentavalent? The action of the 
nitrogen atom, in the way suggested by Dr. Allen, is 
illustrated by the well known necessity in the fertilisation 
of soils for the conversion of NH, into nitrates of alkaline 
bases, in order that the nitrogen in a more sneiable state 
of combination may do its special work in the internal 
economy of the plant. I recollect discussing this matter 
some years ago with Dr. Voelcker, when I had the 
pleasure of meeting him at an agricultural gathering in 
this neighbourhood. The modern idea of ionisation of 
atoms seems also to throw light upon the fact that N, 
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and H, combine to form NH, under the influence of the 
silent electric discharge, while at the temperature of the 
spark-discharge NH, is again split up into N, and H,. 
The running down also of HNO, through the whole series 
of oxides into ammonia in the Grove cell is full of interest 
from this point of view, and the subject, with its mani- 
fold ramifications, is a fascinating theme for a thesis. 
Bishop's Stortford, May 30. A. IRVING. 


An Inverted Slab in a Cromliech, 


fur remarkable articles on Stonehenge and other monu- 
ments by Sir Norman Lockyer have naturally stimulated 
reflection upon all that concerns megalithic remains, and 
therefore, perhaps, the following curious circumstances may 
be of some interest. 

At Henblas, in Anglesey, is a cromlech, or rather, 1 
suppose, a dolmen, of remarkably rude and massive aspect. 
Ywo uprights remain, the larger af which is about 15 feet 
high by 9 feet thick, and both are very rough and irregular 
in shupe. Resting against these, at an angle of about 
20° or rather less from the horizontal, is a thinner stone, 
about 3 feet thick and some 13 feet square, presumably 
a tap-stone. All are of a hard quartzite, which occurs 
among the schistose rocks of the district. No gaod ex- 
posure of this is known within a mile or so of the crom- 
lech (a fact which Captain Evans, of Menblas, informs 
me was pointed out ta him long ago by Sir Andrew 
Ramsay). But at the base of the uprights are some 
obscure exposures that appear to me to be in sifu, and 
1 am inclined to think, therefore, that the materials were 
obtained on the spot. 

Naw the supposed top-stone is rough, like the uprights, 
on its upper surface, but its under-side is beautifully and 
finely ice-worn! It is clear, therefore (for it is certainly 
not a boulder), that it has been turned upside down. ’ 

Further, not only is it ice-worn, but the direction of 
the ice-moyement can he made out, there being distinct 
lee-sides to its finely striated basses, and these lec-sides 
look to N.N.E. But the natural direction of glaciation 
in the district is to S.S.W. Therefore, the stone has not 
only been turned upside down, but turned round as well. 

If the materials were brought from some distance, these 
facts are, of course, of less interest. But if, as I think 
much more probable, they were obtained an the spot, it 
is clear that they throw a little light upon the proceedings 
of the builders in their wark of lifting these great stones. 

Achnashean, near Bangor. Epwarpb (iREENLY. 


The Cleavage of Slates. 


1 rnp that | owe Mr. Fisher some apology for a care- 
lessly worded allusion in my notice of Dr. Becker's memoir 
(p. 20, May 4). In pointing out that the theory which } 
criticised had heen anticipated by Mr. Fisher, I ought, 
perhaps, to have mentioned that the latter had somewhat 
qualified his original hypothesis, though the postseript 
notifying this qualification was, I believe, only privately 
printed. ) ; 

Mr. Fisher's further contribution to the question (pp. 55, 
56, May 18) is of interest. Jf it be granted that the 
cleavage of the Westmorland slates coincides with the 
plane of greatest distortion, it becomes Jess necessary to 
urge the case of the colour-spots in the Llanberis slates ; 
but the suggestion that these have been formed sub- 
sequently to the cleavage seems to raise some difficulty. 
] have seen examples in which the ellipsoidal green spots 
are shifted by small faults, which are quite ohsolete as 
planes of weakness. his seems to imply that the faults, 
and a fortiori the spots, are older than the cleavage- 
structure. ALFRED Harkrr. 

St. John’s College, Cambridge, June 7. 


The Inheritance of Acquired Characters. 


Is the following un instance of such inheritance? 
Lately T heard a missionary at a May meeting tell of the 
marvellous facility with which Chinese children memorise 
whele baoks of the Bible; the four Gospels, and some- 
limes the Acts also, being an easy feat for children of ten 
er twelve years. Having carefully sought infarmation 
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from other authorities, I find these facts confirmed, and 
that the same applies to Mohammedan children. We are 
aware that for ages their ancestors have been compelled 
to memorise long portions of their sacred books, and 
although occasionally we meet with a child of any nation 
with a gigantic memory, that differs widely from the case 
of a people where it has become a general characteristic. 
June 7. W. Woops Smytu. 


THE UTILITY OF AN VANTHRO PRONE RAG 


She ven 

HE Government which has shown so scientific a 
spirit as to create a Council of Defence, a 
constant spirit of intelligence to safeguard the Empire 
amid the development of armaments of other nations, 
might surely devote attention to that recommendation 
which stands first in the report of the interdcpart- 
mental committce on physical deterioration :—‘* With 
a view to the collection of definite data bearing upon 
the physical condition of the population, the com- 
mittee think that a permanent anthropometric survey 

should be organised as speedily as possible. Be 

What are the results to be expected from such a 
survey as was sketched out at the Cambridge meet- 
ing of the British .\ssociation last summer? .\n 
improvement in the education of the people will surely 
follow. 

At the time of the Elementary Education .\ct, 1870, 
the re-distribution of the populace, that progressive 
change by which the increasing majority become 
citizens and cease to be country folk, was not realised. 
The increasing demands of intellectual exercises 
upon the time of the children and loss of domestic 
education were not foreseen, or their effect in making 
the requirement most urgent that the physical side 
of education should be brought under educational 
authority or otherwise definitely provided for. Hence 
a generation passes and there is an outery for physical 
education. Let us hope a coming generation may 
not be crying in turn that the moral side of education 
suffers from want of due attention. 

The effect of registration the national survey of 
deaths—has been a clear guide and a very great safe- 
guard to the public health. One may quote some of 
the words of Dr, Farr which are to be found in his 
first letter to the first annual report :—‘ Diseases are 
more easily prevented than cured, and the first step 
to their prevention is the discovery of their exciting 
causes ’"; again, *‘ indirect influence (of these reports) 
upon practical medicine must have been very great. 
The constant endeavour after exactness of diagnosis 
and precision of nomenclature is itself a wholesome 
discipline, which reacts inevitably upon treatment.”’ 
Who at that time could prophesy the value, topo- 
graphical and historical, we now find in these reports ? 

The anthropometric survey will have upon the 
sphere of education an equally large and discrimin- 
ating, if often indirect, influence; it will react upon 
medicine as well as upon education; it will detect 
any deterioration of the young adult that is due to 
the factory and workshop; it will determine the in- 
fluence of environment upon physique, and, as Mr. 
John Gray says, ‘“‘ without an anthropometric survey, 
we arc in this important question of sound national 
physique ‘like a log drifting nowhere’; with a 
survey, we should be like a ship, steering by chart 
and compass to its destination.” 

In the influence of body and mind upon one another, 
it is to anthropometry we must look for certainty of 
judgment. Mr. H. G. Beyer pointed out to the 

1 Physical Deterioration ; heing the Report of Papers and Discussions at 
the Cambridge Meeting of the British Association, to04, on the Alleged 


Physical Deterioration of the People and the Utility of an Anthropometric 
Survey. (Occasional Papers of the Anthropological Institute, No. 2.) 
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American .\ssociation for the .\dvaneement of Physical 
Education how important it was to make a study o 
‘fatigue "’ in its relation to training and education, 
to find out the conditions under which our work has 
its maximum beneficial effect, and the limits to the 
exercise of our muscles favouring the performance 
of intellectual work. From data worthy of credence, 
he was of opinion that brain work influenced favour- 
ably bodily development, as well as vice versd. 

The basis of these and similar observations requires 
to be broad, and it was interesting to note at the 
Cambridge meeting how the want of the proposed 
survey was evident to nearly every speaker. Prof. 
Cunningham has pointed out how changed conditions 
of life are palpably attended by changes of physical 
standard, but we have no clear knowledge of these 
changes, the best facts concerning our country being 


still nose collected five-and-twenty years ago by the | 


anthropometric committee of the British Association. 
The racial substitution of a dark element for a fair 
in the population of London, noted by Dr. Shrubsall 
as an outcome of his investigations on hospital 
inmates and healthy individuals, demands a survey to 
determine its extent and nature. 

In the remarks upon deterioration, made at the 
Cambridge meeting by the president, Mr. Balfour, 
this requirement stands out quite plainly again in his 
expression of opinion that fresh air has so large an 
influence upon the physique of the race. 

That a knowledge of the conditions of respiration 
in towns is at the present day of eminent importance 
is also patent to evervone who may read, in a recent 
report of the Registrar General, that in the 
districts of England the death rate from respiratory 
system diseases is no less than double that of the 
rural districts. 

Now while much attention has been paid to the air 


of schools and buildings, we have no knowledge 
whether the lung movement—the chest expansion— 


of the town dweller is much less than the country- 
man’s, and the answer of a survey to this question 
is highly desirable. 1t may be that want of exercise 
of lung i is a deteriorating influence like bad quality of 
air. 

Now that a practical scheme of anthropometry with 
a responsible recommendation of such a scheme lics 
before our legislators, concerning a matter abso- 
lutely beyond the reach of private effort, surely the 

nation cannot afford to despise such knowledge, nor 
is the day past when this country can give a lead in 
the organisation of information to aid the public 
health, 

Unlike Sweden, Germany, and Italy, we have no 
conscripts to form a source of similar information. 
The methods proposed are simple :—height, weight, 
chest girth; head-length, breadth, and height; breadth 
of shoulders and hips; vision and degree of pigment- 
ation are to be measured, Economy and efficiency 
will be ohserved by the provision of whole time 
surveyors instructed at a single centre, and 80,000 
adults and 800,000 children should be measured 
annually, re-visiting each district every ten vears. 

The eugenics of Mr. Galton are not at present 
practical politics, though, as an analogous subject, it 
is interesting to note that the stud books of hunters, 
shires, and hackneys have not only improved the 
breed, but raised the standard of health and improved 
the average of health in horses exhibited. 

As to expense, the sum required is less than that 


spent on stud books, and similar to that of the Geo- | 


logical Survey. Provision is made, though not too 
liberally, for the survey of the land on which we live; 
surely it is not too much to ask that a scheme for the 
survey of the people should be established upon a 
national basis. 
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PHOTOGRAPHY « 
if RY plate photography cannot be altogether re- 

garded as an unmixed blessing. The facilitics 
which it affords to the amateur have brought down 
upon us a veritable avalanche of books on natural 
history subjects, some of whieh had better never have 
been written 

Mr. Snell’s unpretentious little volume is, however, 
not of this number. On the contrary, it is of its 
kind excellent, and will prove a boon to those who 
are fond of nature-photography but, by foree of 
cireumstances, are unable to alford an expensive 
camera or to spend time and moncy in search of 
subjects far afield. 

Commencing with a most useful chapter on the 
methods to be adopted in photographing living 
animals, the author, in the following chapters, 
of the rules he has 
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demonstrates the practicability 


Fic. 1.—Spider’s Web or Snare. From Snell's ‘‘ The C: mera in the Fields.; 


laid down, 
Amphibia, fishes, 
to furnish illustrations. 
hints are given on the 
subjects. 

There are tricks, 


Small mammals, birds, — reptiles, 
and insects are each, in turn, made 
Finally, some very valuable 
photography of botanical 
This 


it is said, in every trade! 


is notoriously true of photography. Some of the 
more harmless sort are lucidly deseribed in this 


volume. The methods, for example, employed in the 
photography of mice and rats, snakes, and young 
birds will come as a surprise to many. Many of us, 
probably, have been amazed at the apparent skill and 
patience displayed by many “ nature-photographers si 
in securing pictures of field-mice climbing wheat 
stalks, or rows of nestlings sitting peacefully along 
a bough. Such pictures, it now appears, may be 
_ 1 “Tbe Camera in the Fields.” By F. C. Snell. (London : 
\ T, Fisher Unwin, 1905.) Price 5s. 


Pp. 256. 
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secured in the privacy of a small back yard! It is 
only necessary first to catch your mouse. This done, 


he is penned in a glass cage and confronted by the 
camera. So soon as an attractive posture has been 
assumed, the exposure is made. A suitable back- 
ground js all that is needed to deceive even the very 
elect ! 

Thus is the mystery explained of some of the 
wonderful pictures of ‘‘ wild life with the camera” 
that have excited the envy and admiration of many 
who have sought, and sought in vain, in our fields 
and hedgerows to obtain similar pictures! 

The illustrations in this book are unusually good 
and plentifully distributed. ‘The specimen given here- 
with was selected with no little difficulty, inasmuch 
as the high standard of excellence, both in taste and 


execution, which these pictures present rendered 
choice difficult. (Wig WB 1B 
THE NATURAL HISTORY OF THE 


BAHAMAS.* 


T WO years ago there was published in this country 

an account of a cruise to the Andaman and 
Nicobar Islands? by an American party for the pur- 
pose of obtaining natural history and ethnological 
specimens for the National Museum at Washington, 
and every Englishman worthy the name who read 
that work can scarcely have failed to experience a 
feeling of shame that it was not long ago anticipated 
and rendered superfluous by the enterprise of his own 
countrymen. If such a feeling exist in the case of 
a work dealing in a more or less cursory manner 
with the results of a private expedition to remote 
islands of little or no commercial importance, how 
must it be intensified when we find an Amcrican 
scientific society undertaking a systematic biological, 
geological, historical, and sociological survey of a 
group of islands which are supposed to rank among 
the more important possessions of the British Crown ? 

That the work should have been undertaken by 
American enterprise is, ipso facto, a confession that 
it required doing; in other words, that it ought to 
have been done by Englishmen, and the fact of its 
being left to our Transatlantic cousins is virtually 
an admission that our rulers—in spite of what we 
are being continually told as to the all-importance of 
science if we are to continue to hold our position as 
a nation—are blind to the needs and signs of the 
times in matters scientific! That we should have 
hitherto possessed no detailed and comprehensive 
account of a group of islands dotted over an area 
about as large as the British Islands, which has 
formed part of our Empire for generations, is, indeed, 
little short of a national disgrace, and the fact that 
Americans have cut in and done our own work for 
us in our own possessions speaks volumes as to the 
amount of attention that has been paid to the cry of 
“Wake-up, England!” ; 

The contrast between our own apathy and American 
enterprise in scientific matters of this nature is in- 
tensified when we compare what is being done for 
the natural history of the Philippines by their new 
owners with what has been left undone in the case 
of the West Indies (and many other islands we could 
mention) by their ancient lords. We were about to 
urge our rulers, for very shame, to set about doing 
for the other West Indian islands what Americans 
have already accomplished for the Bahamas, but we 


1 “The Bahama Islands." Edited by G. B. Shattuck. Pp. xxxii+-630; 
93 piates. Tl New York: The Macmillan Co.: London: Nee a) Co. 
Ed. (published for the Geographical Society of Baltimore), r905.] Price 

. 25. net. c 

By C. B. Kloss. 


2 “Tn the Andamans and Nicobars.” 
Murray, 1903.) 
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fear we should only be speaking to deaf ears, and 
therefore refrain, Let us add that in all this we 
have not one spark of jealousy, but rather unbounded 
and respectful admiration, in regard to the work our 
American cousins have so successfully and so 
thoroughly carried out. 

The trustees of the Geographical Society of Balti- 
more have, it appears, set themselves to accomplish 
two main objects by means of the body they govern, 
namely, in the first place, to furnish their public 
with an annual course of lectures connected with 
geography, and, in the second place, to foster geo- 
graphical research in general, and from time to time 
to publish monographs dealing with some particular 
piece of geographical investigation carried out under 
the auspices of the society. The volume before us is 
the first of these proposed monographs, and its com- 
pleteness and wealth of illustrations render it a more 
than usually striking and handsome example of 
American thoroughness. 

The object of the expedition was to investigate 
the origin and natural history of the Bahamas, 
and also to conduct studies on lines intimately associ- 
ated with the well-being of their inhabitants. The 
scientific staff included no less than twenty-four 
members, with Dr. G. B. Shattuck as director, most 
of whom are specialists in one or more particular 
departments, the special subjects of investigation 
being geology, tides, terrestrial magnetism and 
climatology, soils, botany, mosquitoes, fishes, other 
vertebrates, medicine, and history. Even this, how- 
ever, by no means represents the full force employed 
in making public the results of the expedition, for 
many of the collections were handed over to specialists 
who did not accompany the latter, the reptiles and 
amphibians being, for instance, consigned to Dr. 
L. Stejneger, the birds (io) Mra He Riley eine 
mammals to Mr. G. S. Miller, and so on. 

For months previous to the departure of the ex- 
pedition, the director was engaged in equipping and 
organising its various sections, procuring the 
necessary apparatus, so that everything, even down 
to the most minute detail, should be in such a state 
of completeness that worl might be commenced the 
very moment of arrival. The expedition sailed from 
Baltimore on June 1, 1903, equipped for a two 
months’ cruise. Since a number of its members were 
in Government offices, from which they could only 


’ obtain leave during the months of June and July, the 


length of the cruise had been necessarily limited to 
that period, and every effort had consequently been 
made that work should progress with the greatest 
possible despatch during the time available. Un- 
fortunately, bad weather was experienced during the 
outward voyage, so that Nassau, the first stopping 
place, was not reached until June 17, and as it was 
necessary to start on the return journey before the 
end of July, only about five weeks were left for work. 
The more southerly islands of the Bahama group had 
in consequence to be left unvisited; but apart from 
this omission, the greater part of the work which had 
been planned was brought to completion, and all the 
members of the staff are to be congratulated on the 
rapidity with which they executed their respective 
tasks. Except dredging and fishing, most of the 
work was done on shore, but all the field-work was, 
of course, merely preliminary to study in the labor- 
atory. In examining the living products of the sea- 
bed—a sight of rare beaufty—great advantage was 
derived from the glass-bottomed boat which formed 
part of the equipment. 

Our statesmen should not fail to notice that, accord- 
ing to opinion in America, the construction of the 
Panama Canal in the near future (which is said to he 
assured) is destined to bring renewed prosperity to 
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the West Indies, and the hope is expressed by the 
editor that the facts recorded in the work before us 
““may be instrumental, if only in a small degree, in 
causing the Bahama Islands to share’ in this pros- 
perity. Commentary on this statement is superfluous. 
The picture presented by the islands is well de- 
scribed in the following passage by the editor :— 
“*No words can describe the beauty of Nassau as 
one approaches the harbour from the sea. The ocean 
of deep sapphire suddenly changes to a lagoon of 
emerald green surrounded by shores of snow-white 
coral sand. Beyond, the white limestone houses of 
the town, intermingled with groves of graceful palms, 
and half-concealed by gorgeous poincianas, rise in a 
gentle slope against a sky of purest blue. The green 
transparent water; the intense blue of the sky; the 
blotches of blood-red poincianas; the snow-white 
drifts of coral-sand; the vivid green of the foliage— 
all these unexpected and yet harmonious contrasts 
strike the eye together, and stamp on the memory a 
picture of rugged beauty which nothing can efface. 
The impression thus received does not suffer when 
later the tourist wanders about the quaint old town 
to examine at leisure the details of the picture.” 
Our limits of space allow of only a brief reference 
to the details of the work of the expedition. An 
interesting and important feature connected with the 
geology of the Bahamas is that they are composed 
almost entirely of débris derived from corals and other 
calcareous organisms, and rest on a shallow, sub- 
merged platform, separated by deep ocean-troughs 
from the adjacent land-masses of North America and 
the West Indies. Few of the Bahama animals appear 
to be distinct from those of the mainland, although 
some of the mammals have been described (in earlier 
publications) as separate local races. Of some of 
these latter the skulls are now for the first time 
figured. An attractive feature of the volume is 
formed by the numerous coloured plates of marine 
Bahama fishes, which convey an excellent idea of 
the brilliant hues characteristic of all fishes which 
haunt coral-banks. Of especial interest is the plate 
of the ‘‘ mouse-fish ’”’ or Sargasso-fish, the remarkable 
shape and coloration of which are doubtless developed 
to baauanice with its surroundings of floating sea- 
weed. 
This notice may be fitly brought to a close by the 
expression of our opinion as to the high value and 


importance of the work initiated by the Baltimore. 


Geographical Society, and by the tendering of our 
congratulations to all those by whom it has been so 
successfully and faultlessly executed. IK, Ib 


NOTES. 


Tuer council of the Society of Arts has awarded the 
Albert medal of the society for the present year to Lord 
Rayleigh, ‘‘ in recognition of the influence which his re- 
searches, directed to the increase of scientific knowledge, 
have had upon industrial progress, by facilitating, amongst 
other scientific applications, the provision of accurate 
electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea.”’ 


Tue De Morgan medal of the London Mathematical 


Society has this year been awarded to Dr. H. F. Baker, | 


F.R.S., for his researches in pure mathematics. 

Tue annual conversazione of the Institution of Electrical 
Engineers will be held at the Natural History Museum, 
South Kensington, on Thursday, June 29. 

Tue annua! general meeting of the Society of Chemical 
{ndustry will be opened on Monday morning, July 10, at 
University College, Gower Street, when the president, 
Dr. Wm. H. Nichols, wilt deliver an address. 


No. 1859, VOL. 72] 


Tue fourth International Ornithological Congress was 
opened by Prof. Oustalet at the Imperial Institute on 
Tuesday. Dr. Bowdler Sharpe, the new president of the 
congress, delivered an address. 


Tue death is announced of M. Edouard Simon, the 
eminent French engineer. He took an active part in the 
management of the Société d’Encouragement pour 
l’fndustrie nationale, and contributed twenty-four papers 


to its proceedings. 


Ar the Nationat Museum at Washington a series of 
specimens has been arranged to ilfustrate the associ- 
ations and mode of occurrence of gold in mature, and Mr. 
George P. Merrill, the curator, has published in the 
Engineering and Mining Journal a useful tist of associ- 
ations represented in the collection. In the forty-eight 
cases enumerated, the gold occurs native, and in particles 
of sufficient size to be recognised by the unaided eye. 


Witn the view of lessening the danger of lead-poisoning 
now encountered by diamond-cutters, the Dutch Govern- 
ment has offered a prize of 6000 florins for the most 
satisfactory substitute for the tin-tead atloy now used 
for hotding the diamonds during the process of cutting. 
Applications, which may be written in English, shoutd be 
sent before January 1, 1906, to Dr. L. Aronstein, Poly- 
technic Schoot, Delft, Holland. 


In the Free Library at Hampstead there is displayed 
at present a selection from the collection of flint imple- 
ments made by the late Mr. Henry Stopes. The exhibit 
gives a sample, not only of the whole collection, but of 
that part which deats with the ancient inhabitants of the 
Thames Valley, and it has been selected to interest the 
passer-by and cducate his eye what to look for in his 
walks abroad. 


Science announces that Dr. Franz Boas has resigned 
the curatorship of the anthropological department of 
the American Museum of Natural History. He will con- 
tinue his connection with the museum, conducting the re- 
searches and publications of the Jesup North Pacific Ex- 
pedition and of the East Asiatic Committee. 


A REvTER message from Fort de France (Martinique) 
dated June 12 reports that Mont Peiée in the past few 
days has been displaying some renewal of activity. It is 
reported that on Saturday night, June 10, ‘‘ the dome 
suddenly became iffuminated. The dome collapsed on 
Sunday morning, and a mass of mud overflowed into the 
valley betow, while a cloud of smoke rose to a height of 
1000 yards.” 


Tue departmentat committee appointed by the Board of 
Agriculture and Fisheries to inquire into the nature and 
causes of grouse disease has made the following appoint- 
ments :—Dr. C. G. Seligmann as bacteriologist to the 
commission, Mr. A. E. Shiptey, F.R.S., as expert on the 
subject of internal parasites, Dr. H. Hammond Smith as 
assistant bacteriologist and additional field observer, and 
Mr. G. C. Muirhead as fiefd observer. 


Tue Anthropological Institute of Great Britain and 
Ireland has arranged with Mr. J. J. Harrison to publish 
a full scientific report upon the physical and psycho- 
physical characteristics of the pygmies whom the latter 
has brought to this country. For this purpose the council 
of the institute has appointed a select committee consist- 
ing of the following anthropologists and medical men, who, 
with the assistance of Mr. Harrison, wilt carry on the 
necessary investigations :—Sir Harry Johnston (chairman), 
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pide, Ihe AGES Ish, JR. 
Prof. W. Gowland, Mr. 


Prof. Arthur Thomson, Dr. A. 
Rivers, Dr. R. Murray Leslie, 
J. Gray, and Mr. T. Athol Joyce. 


Tur committee of the Privy Council appointed to con- 
sider and determine certain points in connection with the 
establishment of a National Museum and National 
library in Wales has decided that the two institutions 
should be separate, the National Museum to be established 
at Cardiff and the National Library at Aberystwyth. The 
support, local and otherwise, offered by Cardiff for the 
foundation und maintenance of the museum and library 
included :—(1) four Cathays Park (20,000l.); 
(2) collections in municipal museum and art gallery 
(38,00a!.} ; (3) a capital sum of (7500!.); (4) public subscrip- 
tions amounting at present to (32,500!.); (5) a 4d. rate 
under Museums and Gymnasiums Act, 1841 (194gol.); and 
(o) collections of books in municipal library (8,766 volumes 
and 9118 prints, drawings, &c.) (30,000l.). 


acres at 


Dr. Henry pe RotnscuiLp (says the Paris correspondent 
of the Chemist and Druggist) has recently offered two 
prizes for competition which will be awarded next year. 
The first one is a prize of 200/. for the best work on the 
subject of the best alimentary rations of a child from its 
birth until the age of two vears. The second one is a 
prize of 1201. for the best study on the supply of milk 
to a big city (hygiene, technology, transport, legislation, 
sale, &c.). These prizes may be divided should the jury 
of award consider it advisable. The competition is open to 
foreigners, and papers should be sent in before June 1, 
1906. The secretary is M. C. Nourry, 49 rue des Saints- 
Péres, Paris. 


{T was mentioned last week that the U.S. Weather 
Bureau is taking up the discussion of meteorological 
observations from the point of view of their relations to 
solar physics. The programme of the burcau with regard 
to the coordination of solar and terrestrial observations is, 
it may be noted, on the lines of the resolution of the 
Southport meeting of the International Meteorological 
Committee, which constituted a commission for the express 
purpose of that coordination. The commission held its 
first meeting at Cambridge last year, and will mect again 
at Innsbruck in September. Prof. Bigelow is one of the 
members, and there is no doubt that the work in this 
direction of the Washington Weather Bureau will be 
carried out in cooperation with the commission. 


The provisional programme drawn up and circulated 
by Prof. Hildebrandsson for the meeting of the Inter- 


national Meteorological Committee, referred to in the 
preceding paragraph, is mentioned in Symons’s Meteor- 
ological Magacine (May). Among the subjects put 
forward for discussion are suggestions for improving 


observations which may be used for the eumparison of 
phenomena over wide areas, especially with regard to 
noting the exact time of observing each instrument, re- 
ducing observations to standard conditions, and the like. 
Attention is to be directed to the very important question 
of the causes and the prognostics of widespread heavy 
rains, the importance of which as affecting floods is 
naturally felt much more on the Continent than in our 
country of mild extremes, Prof. Pernter is to suggest a 
more precise classification of meteorological stations accord- 
ing to the equipment and the nature of the observations 
carried on. The question of the possibility of extending 
the use of wireless telegraphy for obtaining reports from 
the eastern Atlantic, and many others on which an inter- 
National understanding is desirable, will be taken up. 
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A LARGE portion of the March issue of the Proceedings 
of the Philadelphia Academy is occupied by the first por- 
tion of a paper by Mr. H. A. Pilsbry on the terrestrial 
molluses of the south-western United States. 


Ix the American Geologist for April Mr. L. M. Lambe 
describes in detail, with an excellent figure, the structure 
of the cheek-teeth of a Canadian representative of the 
genus Mesohippus, one of the forerunners of the horse. 


Tne Perthshire Museum, which from the very beginning 
of its existence has devoted its energies to the illustration 
of the biology and physiography of the district, has just 
published an illustrated hand-book to the collection, which 
forms a short but excellent guide to the animals, plants, 
and rocks of the county. This is as it should be, and the 
museum is to be heartily congratulated on the line it has 
taken up. 


Ix the Johns Hopkins University Circular, No. 5, Mr. 
E. A. Andrews discusses the so-called annulus ventralis of 
the crayfishes of the genus Cambarus, and confirms the 
view that its function is to serve as a sperm-receptacle. 
It is, however, further shown that this structure, which 
is common to ull the members of the genus in question, 
and is unknown in other crayfishes, is essential to repro- 
duction, and if eliminated would Irad to the extinction 
of the group. In the same issue Mr. R. E. Coker dis- 
cusses Dr. H. Gadow’s theory of orthogenetie variation 
umong tortoises and turtles, and comes to the conclusion 
(from the examination of a very large number of speci- 
mens) that it is not confirmed by the evidence available. 


FIsHERMEN and fishmongers in Illinois appear to have 
for some time of the existence of a shovel- 
beaked sturgeon belonging to a species unknown to science. 
Eight specimens of this white sturgeon, as it is called by 
the local fishermen, have, however, recently come under 
the observation of Messrs. Forbes and Robinson, by whom 
the species is described as the representative of a new 
under the title of Parascaphirhynchus albus, in 
the Bulletin of the Ilinots Laboratory af Natural History 
(vol. vii., art. 4). Its uniformly light colour, long small 
eye, long and narrow snout, bare under-parts, smal] and 
numerous plates, and superior number of ribs differentiate 
it sharply from the common shovel-beak or ** switch-tail ”’ 
(Scaphirhynchus platyrhynchus). About one specimen in 
5o0 of the sturgeons taken at Grafton, Hlinois, belongs to 
the new species. 


genus, 


Tne occurrence of a layer of mesodermic tissue in the 
anterior part of the head of embryos of the laughing- 
gull forms the subject of an elaborate article by Mr. H. 
Rex in parts ii, and iii. of vol. xxsiii. of Gegenbaur’s 
Morphologisches Jahrbuch. The occurrence of mesoderm 
in this part of the head of sauropsidan embryos is, it 
appears, a comparatively new discovery, and the laughing- 
gull was selected as a good subject for further investi- 
gations concerning this feature. Three articles, two by 
Mr, G. Ruge and one by Mr. P. Bascho, in the same 
issue are devoted to the discussion of the nature of certain 
alleged vestiges in man of the panniculus carnosus of the 
lower mammials, such as the musculus sternalis, and the so- 
called achselbogen. Much turns on whether the former of 
these muscles constitutes a superficial branch from the 
upper layer of the pectoral muscles, or whether it has no 
genetic connection therewith. The view that the struc- 
tures in question are really functionless representatives of 
a skin-muscle is supported. tn a fifth article Mr. E. 
Goppert discusses the last part of Dr. Fleischmann’s studies 
on the cranial skeleton of the Amniota. 
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Wr have received the year-book for 1905 of the 
Livingstone College, which gives interesting details of the 
past year’s work, experiences of past students from the 
mission fields in all parts of the world, and a few hints 
on risks to health in the tropics and how to avoid them. 


Tie journal of the Royal Sanitary Institute (vol. xxvi., 
No, 5, June) contains notes on minimum sanitary require- 
ments for building bye laws by Mr. Searles Wood, on 
isolation hospitals by Dr. Davies, a lecture on canned foods 
by Prof. Kenwood, and other interesting papers, reviews, 
and notes. 


Tuk Sitsungsberichte der kuiserl, Akad. der Wiissen- 
schaften (Wien, Bd. cxiii., Heft viii. and ix., Abt. iii.) 
contains a paper by V. L. Neumeyer on intraperitoneal 
cholera infection in the salamander; this animal he shows 
is fifty to sixty times less susceptible than the guinea-pig, 
an extremely active phagocytosis taking place on injection 
of the microbe. Prof. M. Léwit contributes an exhaustive 
study of intravascular bacteriolysis. 


Lirur. Curistopners, 1.M.S., in a third report (Scien- 
tific Mem. Gov, of India, No. 15), details experiments on 
the cultivation of the Leishman-Donovan body of kala- 
azar, a disease of Assam. Rogers and Leishman have 
obtained flagellated protozoa in cultivations of the para- 
site. Christophers corroborates this, and although the 
flagellated forms are very like Tryvpanosomata, he does 
not commit himself as to their exact nature. 


A FourTH fascicle of Mexican and Central American 
plants, described by Dr. J. N. Rose, and forming vol. 
viii., part iv., of the Contributions from the United States 
National Herbarium, contains several revisions of genera 
in addition to the enumeration of many new _ species. 
Synopses are provided for Mexican species of Ribes, 
Parosela, otherwise known as Dalea, and Heterocentron ; 
the opinion that Cénothera is a pnlymorphic combination 
leads to the formation of a new genus Raimannia, con- 
current with Hartmannia and Lavauxia, and several species 
of Ternstreemia are collated under the nae of Taonabo. 


Tue Imperial Department of Agriculture for the West 
Indies has published the full report by Dr. F. Watts on 
sugar cane experiments in the Leeward Islands during the 
year 1903-4, and the results are presented in an abridged 
form in the pamphlet series Nos. 33 and 36. Reference 
has previously been made to the experiments with different 
varieties of canes, in addition to which manurial experi- 
ments have again been carried out. As the result of trials 
for four years the conclusion is arrived at that when, as 
is the custom, pen manure is worked into the soil, no 
advantage attends the addition of other artificial manures, 
and that phosphates may even tend to decrease the yield 
of plant canes. It has, however, been found advantageous 
to add nitrogenous manures to land planted with ratoon 
cunes. The importance of nitrogenous manures is also 
affirmed hy Prof. J. B. Harrison in his report referred to 
in the .lgricultural News, May 6, which relates to sugar 
cane experiments in British Guiana. 


We have recently received three circulars, Nas. 21, 22, 
and 23, also a bulletin, No. 55, from the Forestry Bureau 
of the United States Department of Agriculture. Circular 
No. 33, entitled ‘‘ What Forestry means to Representative 
Men,’ contains extracts embodying the opinions of fifty 
experts, including President Roosevelt, regarding the value 
of scientific forestry. They all agree without exception 
that proper forest conservation is of vital importance to 
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the welfure of the country. That the Department of Agri- 
culture thoroughly realises this fact is shown by circulars 
Nos. 21 and 22, wherein is set forth the very liberal con- 
ditions under which practical given to 
farmers, lumbermen, and others in handling their forest 
lands, as well us the practical assistance offered to all 
tree planters. Bulletin No. 55, entitled ‘* lorest Conditions 
of Northern New Iampshire,’’ gives a detailed account 
of the condition, composition, and stand of timber in this 
region, with valuable suggestions as to the possibility af 
extended afforestation and the much needed 
forest organisation and conservation in New Hampshire. 


assistance is 


seemingly 


Tue Century Magasine for June contains an interesting 
article by Mr. Gilbert I1. Grosvenor entitled ‘* Our Heralds 
of Storm and Flood,’’ and gives a graphic description of 
the work of the U.S. Weather Bureau. The author 
rapidly reviews the whole of the useful operations of this 
service, but deals more especially with the predictions of 
floods, cold waves, und storm warnings. The cost of the 
Weather Bureau and its numerous branches is set down 
at one million and a half dollars yearly, while the amount 
of saving to property is estimated at thirty millions. One 
of the most remarkable cases of flood prediction cited was 
that of 1903, which announced twenty-eight days 
in advance, after torrential rains extending over some 
300,000 square miles. This flond caused terrible damage 
to property, but the public was prepared for it, and the 
loss was many millions of dollars less than it otherwise 
would have been. Much care is given to warnings of cold 


was 


waves in early spring and autumn; the bureau aims at 
giving at least twenty-four hours’ notice of their occur- 
rence, and occasionally issues many thousand telegrams 
within a few hours. These blighting frosts sometimes 
destroy in one night the prospects of the agriculturist for 
the vear. The storm warnings issued to the sealaring 
community form, perhaps, the greatest success of the 


efforts of the bureau. It is estimated that on the Great 
Lakes alone, the toss to shipping caused by storms has 
been reduced by 50 per cent. The article is beautifully 
illustrated with photographic reproductions of damage by 
floods, representations of clouds, and the freaks of 
tornados; the fact of straws, &c., being driven into trees 
can, fortunately, scarcely be realised in this country. 

Messrs. ARMBRECIIT, NELSON AND Co. have issued a 
special price-list of the rare elements and their salts; a 
noticeable feature is the quotation for 16 bars of 
metallic calcium. This metal, which for so long has been 
sold at a prohibitive price, is now obtained by a simple 
electrolytic process, and has become a comparatively cheap 
commercial article. 


OZ. 


Tue influence of a magnetic field on luminous radiation 
forms the subject of the Nobel lecture which was delivered 
by Prof. Zeeman before the Swedish Academy of Science 
in 1903, and has recently been printed (Stockholm: P. A. 
Norstedt & Fils). It deals with the history of the dis- 
covery and the theoretical significance of the ‘* Zeeman 


effect.”’ 


Tue fourth volume of Ostwald’s *‘ Annalen der Natur- 
philosophie ’’ contains a bricf sketch, by B. N. Men- 
schutkin, of the life and work of M. W. Lomonossoff. 
Reference has already been made in these columns 
(Nature, vol. Ixxii. p. 42) to Prof. Menschutkin’s more 
complete study in the Russian language of the work of 
this eighteenth century philosopher; the present abstract 
being written in German deserves notice, as it will serve 
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to make more widely known the views of a man of 
science whose speculations were in advance of the age in 
which he lived. 


In the Americon Journal of Science (vol. xix. p. 345) 
Mr. B. J. Harrington describes an investigation of a 
peculiar variety of foetid calcite [ound near the township 
of Chatham, in the Grenville region of Canada. The 
calcite, although nearly pure, when struck or scratched 
evolves a powerful and unpleasant odour, which is shown 
to be due to hydrogen sulphide occluded in the mineral 
in minute cavities, probably in the liquid state. The 
proportion of hydrogen sulphide is about 0-016 per cent. 
of the weight of the calcite. A striking property of this 
variety is that when heated to 160° C. it shows a strong, 
deep yellow phosphorescence, which persists during several 
minutes after its removal from the source of heat. 


In part i. of vol. ix. of the Transactions of the Royal 
Dublin Society, Prof. J. A. McClelland continues the 
investigation which has already been mentioned in these 
notes (vol. Ixxi. p. 543) of the relation between the 
atomic structure of substances and their power of giving 
rise to a secondary radiation under the influence of the 
8 and y rays of radium. It is shown that as the atomic 
weight increases the secondary radiation also increases, 
and that, as regards the latter, the elements may be 
arranged in a series of groups which correspond strictly 
with the periods of Mendeléeff’s classification. The curve 
connecting atomic weight and the power of giving rise 
to a secondary radiation is of particular interest, as it 
throws light on the manner in which atoms are built up 
from electrons. It is important to note that the density 
of a substance has comparatively little influence on its 
power of producing secondary radiation. 


Tue catalogue of geological literature added to the Geo- 
logical Society’s library during the year ended on 
December 31, 1904, has just been issued. The catalogue 
is published by the Geological Society at the price of 2s. 


THE index number of the Psychological Review for 1904 
has just been published by the Macmillan Company of 
New York. The index is a very complete bibliography 
of the literature of psychology and cognate subjects for 
the year 1904, and has been compiled by Prof. Howard 
C. Warren, of Princeton University. It occupies no less 
than 240 pages, and contains 3445 entries of separate papers 
or volumes by psychologists of all nations. 


OUR ASTRONOMICAL COLUMN. 


A PRopaBLE Nova 1x Opiutucnus.—From an examin- 
ation of the Henry Draper memorial photographs in 
1899, Mr. Fleming came to the conclusion that the star 
R.S. Ophiuchi was of the Nova type. Its spectrum, as 
shown on a plate taken on July 15, 1898, contained the 
hydrogen lines H¢, He, 18, liy, and H8, and the lines 
at AA 4656 and 4691 as bright lines, thus resembling 
Nove Sagittarii and Geminorum. A spectrum obtained 
on July 14, the preceding day, confirmed the presence of 
these bright lines, whereas one photographed on August 
25, 1894, was simply of the K type without bright lines. 

Miss Cannon recently examined the light curve of 
this star since 1888, and found that it varied consider- 
ably and rapidly about the time at which the bright 
line spectra were obtained. Thus on May 31, 1898, the 
magnitude was only 10-8, but a month later, on June 30, 
it had become 7-7, and it subsequently decreased, at the 
regular rate of about one magnitude per month, until on 
October 8 it was only 10-8 again. A minor recrudescence 
fonk place in 1900, followed by another decrease, and 
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since then the magnitude has remained faint at about i100, 
just as other Nove, e.g. P Cygni, have, since the waning 
of their initial outbursts, remained fairly constant. An 
examination of several good chart plates revealed only a 
single star in the position occupied by this body. As 
many previous Nova, having spectra similar to that of 
this star at its brightest, have been shown to have existed 
in the same positions prior to their discovery, Prof. Picker- 
ing contends that R.S. Ophiuchi should be classed as a 
Nova, when its proper designation would become Nova 
Ophiuchi No. 3, the new stars of 1604 and 1848 having 
appeared in the same constellation (Harvard College 
Observatory Circular, No. 99). 


OBSERVATIONS OF PROMINENCES ON THE Sun’s Lims.— 
In No. 5, vol. xxxiv., of the Memorie della Societéd degli 
Spettroscopisti Italiani, Prof. Mascari gives, for 1904, his 
usual annual summary of the observations of solar 
prominences made at the Catania Observatory. From the 
tables given we see that the prominence activity was 
augmented during 1904, also that the law that as the 
daily frequency of prominences increases their mean helio- 
graphic latitude decreases was confirmed; in 1902 the 
value was 48°-4, in 1903 it was 42°1, but in 1904 it 
decreased to 36°.6. During the first quarter of Jast year 
the prominences occurred with a greater frequency in the 
southern hemisphere, but during the other three quarters 
the reverse was the case, the mean daily frequencies for 
the year being:—northern hemisphere 1-57, southern 
hemisphere 1-33. 

A plate issued with the preceding number of the same 
journal shows, graphically, the positions and magnitudes 
of the prominences observed on the limb during the period 
March 14 to May 11, 1902, at the observatories of 
Catania, Kalocsa, Odessa, Rome, and Zurich. By thus 
combining the observations made at different places, it 
was possible to obtain a complete daily record for 
the whole period, with the exception of four days. Several 
outstanding disturbances are obvious, especially one 
extending from N. 42° W. to N. 84° W., and enduring as 
a limb disturbance from March rq to 18, 


DETERMINATION OF METEOR Rapiants.—Commenting on 
a mathematical paper, on the determination of meteor 
radiants, recently read before the Royal Astronomical 
Society by Mr. Chapman, Mr. Denning issues a warning 
against the acceptance of any radiant, except in special 
circumstances, determined [rom the observations of less 
than five paths. The errors of observation, unless the 
observer has had much experience, are sufficient to over- 
burden the catalogue of radiant points with a number 
of false radiants if three paths be accepted as sufficient 
data. When the altitude of the radiant is small, the 
meteors traverse long paths, and a consideration of three 
of these may give a satisfactory value, otherwise three is 
wholly insufficient. Mr. Denning advises meteor observers 
to keep a careful record of all faint showers suspected, 
and endeavour to corroborate them at the subsequent re- 
currences of the same epochs. By doing this and com- 
bining the results, well supported radiants may be 
established (Monthly Notices of the Royal Astronomical 
Society, April). 


THE DEVELOPMENT OF SPECTRO- 
CHEMISTRY = 


HE series of optical researches carried on by the late 

Dr. J. H. Gladstone, at first in collaboration with 

the Rev. T. Pelham Dale, established the important fact 

that Newton’s expression for refraction, (#?—1)/d, is not 

constant, but varies considerably with the temperature. On 

the other hand, it was found that the more simple ratio 
(n—1)/d remains practically constant. 

Soon after 1860, Hans Landolt came forward with his 
optical researches. He began by confirming the results of 
Gladstone and Dale. He proceeded a step further, how- 
ever, by following the example of Berthelot, and com- 
paring the refractivity, not of equal, but of molecular 


1 Abridged from a discourse delivered at the Royal Institution on 
Friday, May 26, by Prof. J. W. Brihl. 
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quantities of the substances. ff P represents the molecular 
weight, the product [(u—1) d]P is the molecular refraction. 

Landolt examined particularly the fundamental question 
whether a different grouping of the same number of atoms 
of the same elements—which is the cause of isomerism— 
has any influence on the optical properties of bodies. 

He established the important fact that only the relative 
weight of the elements is of influence on the molecular 
refraction of a compound, while the different grouping of 
the atoms has no appreciable effect; and this made it 
possible to determine the atomic refractions of the elements. 
The atomic refraction of carbon, for instance, was obtained 
by comparing the mofecular refractions of two compounds 
which differed only by one atom of carbon; and in a 
similar manner the atomic refractions of the remaining 
elements were determined. 

With the aid of these constants it was now possible to 
calculate a priort the molecular refraction of many organic 
compounds from the elements composing them, and Landolt 
showed that the calculated molecular refractions agreed 
very well with those determined by experiment. 

Gladstone, in the course of his researches, was able to 
confirm Landoit’s resufts in many cases. But he also 
found a considerable number of substances in which the 
observed molecular refraction was completely at variance 
with that obtained by adding the atomic refractions 
together. The exceptions were so numerous that they 
really seemed to overthrow the whole law of summation. 

Shortly before 1880, when I was studying the fiterature 
of chemical optics, a brief note published by Gladstone in 
the Journal of the Chemical Society for May, 1870, excited 
my attention and curiosity. The author there discusses 
the exceptions to Landolt’s rule of summation. He shows 
firstly that in all such cases the mofecular refraction is 
neyer found to be too small, but always too great. Then 
he shows that whole classes of compounds behave in this 
abnormal fashion. 

All optically abnormal compounds proved to be rich in 
carbon. Gladstone, therefore, examined the effect which a 
gradual increase of carbon in the composition of a body 
exerted on its refractivity. He found that there actually 
Was an increase in the excess of the experimental as com- 
pared with the calculated molecular refraction, but the in- 
crease was not regular enough to explain the anomalies. 

The saturated hydrocarbons, or paraffins, of the general 
composition CyHyn42, showed normal molecular refraction. 
Also the olefines, containing two atoms less of hydrogen, 
were found normal by Gladstone. On the other hand, the 
hydrocarbons, containing six atoms fess of hydrogen, viz. 


the terpenes, gave molecular refractions about 3 units 
larger than would correspond to their composition. 
With the aromatic hydrocarbons, such as_ benzene, 


toluene, &c., containing eight atoms less of hydrogen, this 
abnormal excess amounted to 6 units :-— 


Paraffins  ... o ong og (her ebepeisy) Normal 
Olenncsmmpeese mss ot. a =I 9, 
WSWOSRES con toe Gene i Hlliis on dbs 
Benzene and derivatives ... 3 1b ng ar 


With still further decrease in the quantity of hydrogen 
contained (i.e. with further increase of carbon), there re- 
sulted greater and greater refractive increments. The last 
member of the series, however—pure carbon without any 
hydrogen, represented by the diamond—proved to he per- 
fectly norma! in its optical properties. 

{t seemed to me really extraordinarily remarkable that 
all optically abnormal substances, without exception, gave 
a too high molecular refraction. {ft was no less astonish- 
ing to me that the saturated hydrocarbons were optically 
normal, but became more and more abnormal at successive 
withdrawals of hydrogen—while pure carbon, uncombined 
with hydrogen, is again completely normal. 

But I was most particularly struck by the quantitative 
amount of the abnormality in the case of benzene com- 
pounds, especially their refractive increment of six units. 
The number 6 fascinated me. {£ could not help thinking 
that therein lay the key to the mystery, and I lost no time 
in making use of it. 

_ According tn Kekulé's ingenious hypothesis we can 
imagine benzene, C,H,, to have arisen from the saturated 
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hydrocarbon hexane, C,H,,, by successive removal of 
hydrogen. 
fH H H 
HC, Cx Cc 
ee Dike eS 
HCH HCH HCH HCH HC CH 
—_ ood 
HEH ied HCH HCH HC CH 
SS tae pometles y= SS 
~ a 97 
H H H 
(Hexane) (Hexamethylene) (Benzene) 
CeHiy Coie CoH 


Thus altogether four pairs of hydrogen atoms have been 
removed. The elimination of the first pair was made the 
occasion to form another simple carbon bond, like those 
already present in hexane, and with it the ring was closed. 
The splitting-off of the other three pairs of hydrogen atoms, 
on the other hand, resulted in the formation of three double 
bonds of carbon atoms—a kind of bond which does not 
occur in the optically normal hexane. 

Now Gladstone had found that benzene exhibits a re- 
fractive increment of 6 units. Reading this, I was struck 
in a moment by the thought: might not this abnormal re- 
fractive increment of benzene be due to its double carbon 
bonds, which are absent in the opticafly normal hexane? 
ff this were so, 1 went on to reason, since three double 
bonds in benzene correspond to a refractive increment of 
6 units, therefore one double bond must entail the incre- 
ment of 2. 

These ideas received no support whatever from the then 
known facts. For Gladstone had stated expressly that the 
olefines, t.e. open-chain hydrocarbons, containing one double 
carbon bond, were optically normal. Wowever, I did not 


/ allow myself to be discouraged; and my expectations were 


confirmed by the very first experiment. The olefine ex- 
amined not only proved to be optically abnormal, but gave 
the predicted refractive increment of 2 units, corresponding 
to the presence of one double carbon bond. Gladstone, 
therefore, as I had supposed, was mistaken in this case. 
Further experiments proved that not one of the olefines 
was optically normal. Without exception they gave the re- 
fractive increment of 2 units, one-third of that of benzene. 

1 next proceeded to examine the di-olefines—substances 
which contain two double carbon bonds. Here also, in 
conformity with expectation, a constant refractive incre- 
ment was found, double as large as that of the olefines and 
two-thirds of that of benzene :— 


Paraffins el Giilikor ata) Normal 

CONGHWES sop ass ie =1Bly 9g PB 
Diolehnes.... ose ves nae Sc -Hy ., +4 
Benzene compounds... ... Ae Sith, gq AES 


The dimensions of our subject this evening prevent the 
detailed demonstration of these important facts by experi- 
ment. | wiff only show you that the spectrum of a 
saturated hydrocarbon (a paraffin) is distinguishable at a 
glance from that of a substance containing double bonds. 

On this screen we project the electric spectrum of metallfic 
caicium. First we cause the rays of light to pass through 
a prism filled with paraffin oil. Then we exchange this 
prism for another, filled with a substance containing atoms 
linked by double bonds. (Experiment.) 

In the second case you observe, first, a much greater 
deviation of the whole spectrum, f.e. greater refraction, 
and secondly, far wider intervals between the coloured 
lines of the spectrum, f.e. greater dispersion, which is 
usually correlative to the refraction. 

Thus quantitative experimental confirmation was obtained 
for the view that abnormal refractive increments which 
increase with the diminution of hydrogen contained in the 
substances are caused by the presence of double carbon 
bonds. 

At the same time, however, the experiments yielded a 
second result of fundamental importance. The olefines 
contain 2, and the diolefines 4, atoms of hydrogen less than 
the paraffins. Similarly the refractive increment of the 
olefines is 2, and of the diolefines 4. 

Benzene, C,H,, contains 8 atoms of hydrogen less than 
the corresponding paraffin, hexane, C,H,,. The increment 
of benzene, however, amounts not to 8, but to 6! Thus 
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in the formation of benzene from hexane, 2 atoms of 
hydrogen have been eliminated without influence on the 
refractive increment of the product. 

But in the formation of benzene from hexane, 2 atoms 
of hydrogen have been employed to close the ring (see 
Fig. on p. 159). The withdrawal of these two atoms, and 
the closing of the ring, have therefore taken place without 
eausing any optical anomaly. 

In the formation of the olefines and diolefines from the 
paraffins, however, there is no closing of the ring. These 
substanees are of open-chain structure, and every removal 
of 2 hydrogen atoms corresponds here to the creation of a 
double carbon bond :— 


H,C°Cl,‘CH,'CHy‘CH,'CH, CH,=CH-CHy'CH,-CH,'CHy 


Hexane Hexylene 
(CoHy4) (CgHjo) 
CH, CH Gli-CH CH — ely 
Dially! 
(CgH 49) 


Hence, also, the refractive increment of the olefines and 
diolefines is directly proportional to the number of hydrogen 
atoms removed from the paraffin. 

From all this it follows that the removal of hydrogen 
atoms causes optical anomalies only where double carbon 
bonds are ereated by the process. The splitting-off of 
hydrogen which results in a closing of the ring is, on the 
other hand, without abnormal optical influence, and pro- 
duces no refractive increment. 

This latter principle, which has since been confirnied 
many times by experiment, has proved of the same import- 
ance as the first in the investigation of the chemical struc- 
ture of bodies. 

A few examples will show how these two principles can 
be utilised for the discovery of chemical structure. 

Besides the formula already mentioned for benzene—that 
suggested by Kekulé—several others have been proposed, 
e.g. those by Ladenburg and Claus :— 


H 
HC CH Cc 
HC CH 
HC CH 
HC Cc 
CH H 
Ladenburg Claus 


Neither of these graphic formulze is reconcilable with the 
results of spectrochemical investigation, because the neigh- 
bouring carbon atoms contained in them are associated 
only by single, cycloid, or ring-closing affinities, and not 
by any so-called double bonds. Substances of this kind 
should be optically normal, while benzene and its deri- 
vatives are, as a matter of fact, abnormal. Kekulé’s 
formula for benzene is really the only graphic represent- 
ation of its structure in a single plane which is confirmed 
by chemical opties. 

Thus it can be at once determined by optical methods 
whether a given body belongs to the paraffinoid, olefinoid, 
or cycloid products, whether these products contain double 
bonds or not, und, if so, how many. 

Now, too, we can imagine why the diamond, i.e. pure 
crystallised carbon, is, as already mentioned, optically 
normal. We obtain an idea of the chemical constitution 
of the mineral, and of the way in which the atoms of 
carbon are perhaps combined in the sparkling gem. 

For the reasons already stated, the diamond cannot 
possibly contain any double bonds; a combination, say, in 
the form é 


¢ 


Cc 
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with one atom of carbon at each of the six corners, and 
with each atom connected with its neighbour by a double 
bond, is altogether impossible. 

Imagine, however, at each of the six corners of a regular 
octahedron, a single molecule of marsh-gas, CH,, #.e. 
altogether C,H,,, and then imagine all the 24 hydrogen 
atoms successively removed, so that each carbon atom is 
connected with each of its neighbours only by a single 
bond, and thus all six atoms of earbon are united together 
in a single whole. Then you obtain, as the most simple 
representation of the molecule of the diamond, a regular 
octahedron, with one atom of carbon at each of its six 
corners, while the edges represent the mutual bonds :— 


c 


Cc 


Several simple molecules of this kind may be combined 
into one crystallised particle of the spectrochemically normal 
diamond. 

Thanks to the explanation of the optical behaviour of 
benzene, with the resultant discoveries, it all at once be-~ 
came possible to understand the causes of the spectro- 
chemical abnormality of whole classes of bodies, such as 
the olefines, diolefines, terpenes, aromatie compounds, &c., 
and light was cast on the chemical constitution of whole 
classes of bodies. 

At the same time, however, it at once became apparent 
why both Landolt and Gladstone had succeeded in observ- 
ing complete optical normality in very numerous substances 
of the most various types—alcohols, acids, ethers, hydro- 
carbons, &e. And now it was understood why in such 
bodies the moleculas refraction is determined solely by the 
component elements, while the different grouping of the 
atoms, t.e, the isomerism, remains without any appreciable 
optical influence. 

AN the bodies of this kind proved to be either paraffins, 
t.e. saturated hydrocarbons, or simple derivatives of the 
same, But the paraffins, as we now know, are always 
optically normal, because they contain no double carbon 
bonds. For this reason all such simple derivatives of the 
paraflins must also be normal. Their molecular refrac- 
tion will thus always correspond to the elements of which 
they are composed, however the atoms may be grouped, 
t.e, chemical isomerism is here also without influence. 

For the same reason, however, all cycloid (ring-shaped) 
closed formations, if they contain no double carbon bonds, 
must be optically normal, for those bodies also may be 
conceived as originating in the simple replacement of 
hydrogen by paraffin fragments, and may therefore be re- 
garded as combined paraffins. 

Thus we can imagine the hexamethylene already men- 
tioned not only as formed from hexane by remoyal of two 
hydrogen atoms from the ends, but also as arising from 
ethane and butane, fe. from two paraffins, by the removal 


of four hydrogen atoms and welding together of the 
remains :— 
He H, 
Lc Cc 
a Jal oS 
ue ES 
s H.C HCH, H.C CH, 
utane Ethane 5 ° 
(CyHyy) (C2H¢) | | 
IBEX: CIi, H,C CH. 
.. H Ss 
‘c Se Cc ’ 
H, IT, 
Hexamethylene 
(Cg 12) 


As a combined paraffin, hexamethylene must be normal, 
as is also confirmed by experiment, and here we see again, 
as in the ease of the diamond, that a progressive removal 
of hydrogen and increase of carbon need not lead to the 
slightest optical anomaly. 
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At the same time there arises here a case of the optical 
influence of isomerism, for hexylene, which has already 
been mentioned, with the same formula (C,11,,) as hexa- 
methylene, but in structure an olefine :— 


CH,=CH-‘CH, CH, -Cil, Cll, 


possesses the familiar refractive increment of 2 units. 
This example again shows how the spectrochemical be- 
haviour of a body discloses its chemical structure by 
enabling us to distinguish with certainty between an 
optically normal cycloid (or ring-substance) and an 
isomeric open-chain olefinoid formation, which is optically 
abnormal. 

Carbon can thus act variously upon light according to 
the manner in which its atams are combined. We can 
therefore transfer the refractive increment of the double 
bond to the atom itself. 

In the diamond, and in all paraffinoid carbon compounds, 
the atomic refraction of carbon equals 5: it is therefore equal 
to to for two carbon atoms. The double bond increases 
the refraction by 2, so that for two carbon atoms with 
a double bend the refraction amounts to 12. The atomic 
refraction of one carbon atom with a double bond is there- 
fore equal to 6, i.e. 20 per cent. greater than that of the 
atom with the single boud :— 


Atomic 
Refraction 
1 Carbon atom C (diamond and paraffins) ... ... 5 
2 Carbon atoms 2C (diamond and paratfins) 5 ile) 
Double bond econ eee 


2 Carbon atoms with a double bond (Gmc | eel? 


1 Carbon atom with a double bond (C=: ae 6 


Carbon, being a quadrivalent element, can also appear 
with triple bonds :— 
ISAC SG. IR 


Experiment has shuwn that carbon with a triple bond also 
acquires a special atomic refraction. 

Thus it becomes possible to establish the presence of 
this kind of bond in substances, and to distinguish it from 
the double and simple bonds—a further criterion of struc- 
ture. 

In consequence of these discoveries it became highly 
probable that all multivalent elements, such as carbon, 
possessed an atomic refraction varying with the kind of 
hond, while the univalent elements, such as hydrogen, 
display constant optic values because atoms such as theirs 
can only be linked with a simple bond. 

Later researches have confirmed this.  Vhe univalent 
halogens give, like hydrogen, constant atomic refractions, 
both in the elementary state and in their compounds. The 
multivalent elements, on the other hand, such as oxygen 
and nitrogen, display different optical values, according to 
the kind of bond. 

In the course of such researches the behaviour of oxygen 
as a quadrivalent element, which had been previously con- 
jectured, was established with certainty, and afterwards 
confirmed synthetically by Collie, Tickle, and others. 

The theory which accounted for the optical abnormalities 
of certain classes af bodies, making them, in fact, abnor- 
malities no longer, has proved extraordinarily fruitful. It 
formed the starting point of all subsequent discoveries in 
the subject, and, indeed, we may describe the progress of 
this branch of science during the last twenty-five years as 
based essentially on this conception. 

For not until we had fathomed the mystery of the 
henzene refractive increment 6 was it possible to know 
for certain that the variable valency of the multivalent 
elements is always of determining influence on the optical 
behaviour of bodies. Thus for the first time a spectro- 
chemical method was called into being for the study of 
chemical structure, and the foundations were laid of what 
we now call ‘* spectrochemistry.”* 

We must now return once more to the formula for 
refractivity. Newton's expression [(#?—1)/d]P had proved 
not constant for the temperature in the case af fluid bodies, 
and was, therefore, replaced by Gladstone and Dale's 
more satisfactory ratio [(a—1)/d]P. For twenty years and 
more this did admirable service. As, however, the number 
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of observations kept on increasing, even this formula be- 
trayed imperfections which finally led to its abandonment. 
It is impossible here to follow the argument in detail, and 
we must be content with the remark that comparisons of 
bodies in different states of aggregation failed to yield 
satisfactory constants. The values of [(#—1)/d]P for a 
fluid or solid substance always came out considerably 
greater than for the same substance in the state of gas or 
vapour. 

Then by a happy chance two physicists, L. Lorenz, of 
Copenhagen, and H. A. forentz, of Leyden, came forward 
simultaneously in 1880 with a new expression for refrac- 
tion. One of them started from the ordinary theory of 
light, the other from Maxwell's clectromagnetic theory of 
light hased on Faraday's views, and they both reached the 
same result, viz. that the true measure of refractivitv is 
furnished by the expression 

aaa 

(Ce: d 
Experimental tests showed that this theoretical expression 
was, in fact, for all bodies, practically unaffected not only 
by temperature and pressure, but also by the state of 
aggregation. 

Chemical tests confirmed the utility of the new optical 
standard, since the operation of all the laws before men- 
tioned was observed to be even more exact when the new 
constant was applied. 

Moreover, the expression for refraction proved valuable 
in another respect. It was found to be very suitable for 
measuring the dispersive power of bodies. 

If o7 and x, denote the refractive indices for the limits 
of the visible spectrum, ie. for violet and for red light, 
the difference of the refractivities for these end-rays of the 
spectrum, 

yee ee NY 
Geers eh, 


is the measure of the power of different bodies to disperse 
light—to broaden uut the spectrum. This ratio proved to 
be constant as regards temperature, pressure, and state of 
aggregation. 

Gladstone had already observed that dispersion, like re- 
fraction, was cunnected with the chemical nature of bodies. 
Quantitative relations were, however, only obtained when 
a constant for refractivity had been found. .And then from 
the molecular dispersions of compounds the atomic dis- 
persions of their elements were deduced. 

We cannot enter here into the relations which were thus 
shown to exist between the chemical composition of sub- 
stances and their power to disperse light. We need only 
remark that the case as a whole is analogous to that of 
refraction. Dispersion is, however, a still more sensitive 
and more constitutional property, and therefore in many 
cases it is specially adapted us an aid to research on 
chemical structure. 

It only remains to add a few remarks on the applications 
of spectrochemistry in science and in practical life. 

It has already been shown the principles on which 
spectrochemical methods of examination in general can be 
applied to the solution of scientifie problems, to the dis- 
covery of the chemical structure of single substances or 
whole classes of bodies. 

Now there is a large number of substances, some of 
them artificially built up by synthesis out of their elements, 
some of them occurring in the vegetable and animal 
kingdoms, or even in inorganic nature, the structure of 
which is of remarkable delicacy and instability. Among 
them are, for instance, the sa-called ‘* tautomeric “ com- 
pounds, hydrogen peroxide, and many other unstable com- 
pounds. Substances of this kind are of a very special 
interest, for in consequence of their tendency to change, 
they are the principal cause nf metamorphoses, the un- 
ceasing circulation of matter, the eternal birth and decay 
that go on in nature. 

Research in the atomic structure of such bodies by 
purely chemical methods is often very difficult, and nat 
seldom impossible, becausc, owing to their sensitive 
organisation, chemical interference leads either to changes 
in the grouping of the atams, which cannot always be 
controlled, or even to total decomposition. 
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In such cases it is of course of the greatest value to be 
able to cxamine the constitution of the bodies without 
affecting them chemically; and spectrochemistry, as we 
have seen, gives us the means of doing so. By observing 
the behaviour of light on its passage through the various 
substances, we gain an insight into their structure without 
in any way disturbing it. . 

In the fast ten years the spectrochemistry of the nitrogen 
compounds has also made remarkable progress. Nitrogen 
is of the greatest importance as an essential constituent of 
the proteids, the alkaloids, and many other animal and 
vegetable products. But its high valency and the extra- 
ordinary variety of combinations into which it can enter 
with other clements surround it with special complications. 
Regardless of these, however, the spectrochemical ex- 
amination of nitrogen compounds has already yielded 
useful results, especiafly in the study of the alkaloids. 
It is to be expected that this optical method will also be 
of use in the chemistry of the albuminoids, the study of 
which is now being prosecuted with so much vigour. 

One class of substances of increasing importance both to 
science and to chemical industry is that constituted by the 
natural and artificial perfumes. An overwhelming majority 
of them consist of derivatives of the terpenes. (We have 
already mentioned that Gladstone, in this subject also 
a pioneer, was the first to study the optical behaviour of 
the terpenes. Since then the explanation of the structure 
of these bodies and of a large number of rich natural per- 
fumes derivable therefrom has been rendered easier by the 
use of spectrochemical methods. Similar assistance has 
been rendered to the synthetic preparation of valuable 
scents, such as ionone, the artificial scent of violets. In 
every scientific laboratory and in every rationally conducted 
chemical factory where work is being done on perfumes, 
the spectrameter is now an indispensable testing instru- 
ment, and hence also an implement in industrial pro- 
duction. 

When scientific research opens up new methods of 
observing nature, it is generally not long before a use is 
found for these methods in practical life. The need js 
soon felt of perfecting, and at the same time simplifving, 
the scientific apparatus. Efforts in this direction have not 
been wanting in the case of the spectrometer, and they 
have been crowned with the most brilliant success. ; 

Prof. Abbe, the distinguished physicist who died not 
long agn, and after him Dr. Pulfrich, constructed spectro- 
meters on the principle of total reflection. These jnstru- 
ments are distinguished from those formerly in use by 
their extraordinary simplicity and conyenience, and they 
allow also of much more rapid work. : 

Such instruments, known as total reflectometers, have 
been made for the most exact scientific nmieasurements, and 
also for medical and technical purposes. Special forms are 
in use for the examination of fats and oils, milk and 
butter; to determine the amount of salt contained in salt 
solutions; the amount of alcohol and extractive matter in 
heer; for the examination of hlnod and albuminoids in 
pathological fluids, &c. Several of these ingeniousfy con- 
trived instruments give not only the refractive index and 
the dispersion of a substance immediately, without any 
calculation, but also directly the Percentage of dissnlved 
matter, e.g. of alcnahol and extractives in beer. 


THE MIOCENE FORMATION OF MARYLAND, 


\WWeE have received from the Maryland Geological Survey 
a memoir on the Miocene formation of the State, in 
two volumes, text and plates. This is the second of a 
series of reports dealing with the systematic geology and 
paleontology of Maryland, that on the Eocene having 
heen previously published, while reports on other form- 
ufons are in progress. We may heartily congratulate the 
State geologist, Dr. Wm. Bullock Clark, on the appear- 
ance of these volumes, which in type and iflustrations leave 
nothing to be desired, while the subject-matter, the result 
of fabours extending over fifteen years, represents the 
combined work of field geologists and of experts in various 
branches of pal:contology. 
OF special interest is a chapter by Mr. W. H. Dall on 
the relations of the Miocene of Maryland to that of other 
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regions and to the recent fauna. He points out that the 
differentiation of faunas in European and North American 
areas was well established before the beginning of the 
Tertiary, so that in the early stages of that epoch the 
faunas in the west show American characteristics clearly 
as compared with those of Europe. Other differences, 
suggesting migrations, occur in the relative time of appear- 
ance of certain groups; as, for instance, in America, the 
first influx of Nummulites is in the upper beds of, the 
flower Oligocene, just as these lowly forms of life were 
about to disappear from the European fauna, where they 
had long flourished. In the history of the American 
Miocene there are many differences and many points of 
agreement with European equivalents, which are duly 
pointed out. As in Europe, the Miocene was a period of 
elevation, of plication of the earth's crust, of denudation, 
and of the deposition over extended areas of sediment, 
chiefly of clays, sands, and maris, more or fess consolidated. 
Diatomaceous deposits also occur. 

In an introduction Dr. Clark discusses the general strati- 
graphic relations of the Miocene deposits of Maryland, 
which have fong been known for the rich faunas which 
they contain. The Oligocene is not represented, and the 
strata lie unconformably on the Eocene. The palzonto- 
logical relations, the subdivisions and geographical dis- 
tribution of the strata are dealt with by Mr. G. B. 
Shattuck, who gives an elaborate table showing the locali- 
ties and horizons of the species. The bulk of the volume 
is taken up with the systematic paleontology, the results 
of an exhaustive study of the fauna, embracing both a 
critical review of the species described by previous authors, 
as well as descriptions of a large number of new forms. 
As remarked by Dr. Clark, the description of species of 
fossils is of Tittle scientific importance to the geologist, 
unless the object is something more than the mere multi- 
plication of new forms. {In the present case the endeavour 
has been made to clear up doubtful points in synonymy 
and to give as complete an account as possible of the 
geological and geographical ranges of the fossils. Alf 
groups from the Mammalia to the Radiolaria, Foramin- 
ifera and plants come under notice. The higher verte- 
brates are dealt with by Dr. E. C. Case, the fishes by 
the fate Dr. C. R. Eastman, many of the invertebrates by 
Dr. G. C. Martin, the Echinodermata by Dr. Clark, and 
the remaining groups by other authorities. 

The palzontology is illustrated by 135 plates, while in 
the volume of text there are sections, numerous pictorial 
views, and a coloured geological map. The work is well 
indexed, and there is a useful geological bibliography. 


MINERAL PRODUCTION OF INDIA. 
A® interesting new departure has been made by the 

Geological Survey of india in devoting the last issue 
of the Records (vol. xxxii., part i.) 1o a review of the 
mineral production of India during the years 1898 to 1903, 
by Mr. T. H. Holland, F.R.S., director of the Survey. 
This review, which covers 118 pages, with 6 plates, com- 
pares very favourably with the statistics of many countries 
where the facilities of obtaining information regarding the 
mineral production are far greater than in India. The 
period covered is six years, and it is intended in future to 
issue quinquennial reviews. ‘The minerals are divided into 
two groups :—(1) those for which fairly trustworthy returns 
are available, and (2) those for which definitely recurring 
particulars cannot be procured. It is curious to note that 
in the review of mineral production in India issued by 
Sir George Watt in 1894, four minerals, salt, coaf, iron 
ore, and petroleum, were the only representatives of the 
first group, whereas it is now possible to obtain trust- 
worthy returns of the production of thirteen minerafs, coal, 
gold, graphite, iron ore, jadeite, magnesite, manganese 
ore, mica, petroleum, rubies, salt, saltpetre, and tin. 

The production of sait, which was 358,000 tans in 1898 
and 336,000 tons in 1993, showed considerable fluctu- 
ations during the period under review; but in the case of 
all other minerals there was substantial progress. 
The tndian coal output rose from 4,000,0n0 tons in 
1897 tO 7,500,000 tons in 1903. The production of gold 
steadily increased from 390,55 ounces to 603,218 ounces. 
The production of saltpetre also increased, the average 
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annuat exports having amounted to 382,000 cwt. The 
petroleum industry increased at a greater rate even than 
coal mining, the production having risen from 19g,0uv,000 
gallons in 1897 to 88,000,000 gallons in 1903. Rubies 
form, next to petroleum, the chief source of revenue 
from minerals in Burma, the value of the output having 
risen from 5§7,950/. to 98,5751. In the case of mica, India 
is the leading producer, and supplies half the world’s con- 
sumption. The value of the mica preduced in 1898 was 
53,8901., and in 19u3 86,2771. ‘The waste heaps are 
now turned over to supply the cheaper varieties required 
for the manufacture of micanite for electric insulation. 
The rapid development of the manganese ore industry has 
been very remarkable. Twelve years ago mining had 
hardly begun, and now more high-grade ore is produced 
than in any other country except Russia. The value of 
the output in 1898 was 27,4261., whilst in 1903 it was 
132,7411. Jadestone, which is being exported in increasing 
quantities to the Straits and China, with an average annual 
value of 44,7701. for the mineral exported, must be classed 
among the important minerals, its value heing seven times 
that of the tin and half that of the rubies. Iron ore is 
mined to supply the Barakar works and the old charcoal 
furnaces still persisting in the more remote districts. In 
view of the fact that the imports of iron and steel are 
increasing year by year, there appear to be good grounds 
for utilising the abundant ore supplies by starting iron 
works on a large scale. During the period under review 
the graphite deposits of Travancore and the magnesite 
deposits of Salem received attention, and now form 
serious items in the comparatively limited markets of these 
minerals. Tin is more widely distributed in India than 
is generally recognised, and in South Burma river gravels 
are washed for tin with considerable commercial success. 

The minerals for which statistics of production are in- 
complete are of a very varied nature, the list including 
alum and aluminium ore, amber, antimony, arsenic, 


asbestos, borax, building stones, chromite, clays, copper | 


ore, corundum and other abrasives, gem stones, glass- 
making sands, lead, silver and zine ores, millstones, 
mineral paints, mineral waters, phosphates, rare earths, 
slate, sodium compounds, steatite, and sulphur. It is 
evident that there is great scope for development in the 
mining of metalliferous minerals and of minerals that are 
needed for the more complicated chemical and metallurgical 
industries. This is not surprising in view of the fact that 
by-products are indispensable sources of profit in modern 
chemical and metallurgical practice; and India must con- 
tinue to pay taxes on imports until industries arise demand- 
ing a sufficient number of chemical products to complete 
an economic cycle. Until that time, ores that will not pay 
to work for their metal contents alone must necessarily be 
neglected. 


DISEASES OF FOREST TREES. 


THe Board of Agriculture and Fisheries has recently 

issued a set of nine diagrams illustrating the diseases 
of forest trees. The set is composed of forty-five coloured 
figures. Very scant attention has been paid to this im- 
portant branch of forestry in the past, and it is only 
within comparatively recent times that such works as those 
of Hartig and Sommerville, Tubeuf and Smith, Marshall 
Ward, Massee and others have directed attention to the 
importance of the study of tree diseases from a practical 
point of view. By such means the public has come to 
realise that plants, like animats, are subject to various 
aiiments which, if not attended to, may become epidemic 
and cause serinus loss, not only in forestry, but also in 
the sister industries of agriculture and horticulture. As an 
instance of the serious loss which may be caused by fungus 
disease in trees, we need only mention the larch canker 
fungus, which has in many cases reduced one of the most 
stately trees of Europe to an unsightly cripple, and is 
thereby responsible for the loss of many hundreds of 
thousands of pounds in this country alone. Its ubiquity 
in this country is no doubt in a large measure due to the 
lack of proper care in the selection of focatities and proper 
treatment of this timber tree. This is only one of the 
many examples of the havee which may be wrought by 
cpidemics among forest trees, and in addition to this the 
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fruit-grower, the larmer, and the gardener could also 
furnish parallel examples to swell the list. As we have 


already stated, the importance of these matters is becoming 
greater as scientific investigation proceeds. It is of vital 
importance in practice that a plant disease of any kind 
should be recognised in its carliest stages, as it is then 
in most cases capable of being stamped out. It is too late 
to adopt preventive measures when the presence of the 
disease is made known by the destruction of the crop. 

The importanee of the whole subject to the public in 
general is shown by the fact that the Board of Agriculture 
has issued the above valuahle series of diagrams, each 
illustration being accompunicd by a printed description on 
a separate sheet. 

The set contains the best series we have of the diseases 
of forest trees, and should find a place not only in all 
our universities and colleges, but in every school through- 
out the country. It is absolutely indispensable to all 
foresters and to those interested in the growth and pro- 
duction of timber. 

The price, which is one shilling per diagram, should 
bring the set within the reach of all. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CameripGE.—The council of the Senate has had under 
its consideration an offer received from the Surveyors’ 
Institution to provide scholarships in the university, with 
the object of affording facilities for the higher education 
of surveyors in branches of scientific knowledge cognate 
to their profession. The council, after consultation with 
the Board of Agricultural Studies, is of opinion that the 
offer should be gratefully accepted. The scholarships will 
be called ‘* The Surveyors’ Institution Scholarships ”’; 
they will be three in number, one to be awarded annually. 
Each scholarship will be tenable for three years, and will 
be of the value of Sol. per annum. 

The general board of studies has approved the name of 
Mr. A. N. Whitehead for the degree of Doctor in Science. 

In the mathematical tripos, part i., the senior wranglers 
(bracketed equal) are Mr. J. FE. Littlewood and Mr. J. 
Mercer, both of Trinity. 


Oxrorp.—The following have been appointed examiners 
in the science schools:—P. J. Kirkby (physics), D. H. 
Nagel (chemistry), Gaustav Mann (physiology), J. G. Kerr 


(zoology), Robert Wlowden (anatomy), James Ritchie 
(pathology), D’Arcy Power (surgery), W. W. Fisher 


(preventive medicine and public health). 

Decrees have been passed to authorise the expenditure 
of 4751. on extending the system of electric lighting in 
the university museum, to raise the total emoluments of 
the Wykeham professor of physics to Sool. a year, and 
to raise the salary of his demonstrator in advanced work 
by tool. a year, so that he may tuke charge of the labor- 
atory both in vacation and term time on occasions of the 
absence of the professor. 

The honorary degree of D.Sc. has been conferred on 
Prof. Ray Lankester, who delivered the Romanes lecture 
on June 14, and the degree of D.M. on Prof. William 
Osler. 

Only one man of science—Prof. G. H. Darwin—is 
included in the list of honorary degrees for the Encwnia 
this year. 


Pror. A. S. Mackenzie, professor of physics in Bryn 
Mawr College, has been appointed to the chair of physics 
in Dalhousie College. 


Tue Senate of the University of Birmingham has decided 
to invite Sir Archibald Geikie, F.R.S., to deliver the 
lluxley lecture in 1906. 


WE learn from Science that it is announced that Harvard 
University has received an anonymous gift of 20,0001. for 
a museum of socia] ethics, and 10,o00/. from Mr. Jacob 
H. Schiff, of New York, for explorations in Palestine. 


Aw exhihition of practical work executed by students of 
technical classes and by candidates at the recent annual 
examinations of the City and Guilds of London Institute 
will be opened at the Imperial Institute on Wednesday, 
June 28, by the Right Hon. Earl Spencer. 


ven NATURE 


‘uz announcement is made in Enginecring that Mr. 
Yarrow has placed at the disposal of the council of the 
Institution of Civil Engineers the sum of 10,0001. to be 
applied to the education of nevessitous members of the 
engincering profession. It is pointed oat that the cngineer- 
ing industry of the country will benefit from this help to 
technical education. The old system of — premium 
apprenticeship is passing away, and it is coming to be 
recognised that the prosperity uf any manufacturing nation 
rests on engineering, and that a foundation for the com- 
mercial suctess of a country cannot be maintained without 
the aid of a body of scientific engineers. The era of 
happy-thought invention is fast passing, and the oppor- 
tunity for original work must chiefly depend on the appli- 
cation of scienee to perfecting known principles. Gratitude 
should, therefore, be felt for the pablic spirit which has 
plaved in the hands of the Institution of Civil I-ngineers 
the means of giving a better training to a class that has 
had few opportunities in the past. 


Tue foundation-stone of the new buildings of University 
College, Reading, was laid on June 6 by lord Goschen, 
Chancellor of the University of Oxford. The frechold of 
the new buildings is a gilt to the college by Mr. Alfred 
Palmer. The erection of the college hall and the build- 
ings for the practival study of various branches of pure 
and applicd science will be undertaken immediately, but 
substantial additions must be made to the building fund 
before the scheme as a whole can be carried out. At the 
Juncheon following the ceremony, Mr. W. M. Childs, the 
principal of the college, said the day woold be memoruble 
in the annals of the college because of a splendid benefac- 
tion. Throughout its history the college had been ex- 
posed to peril by the absence of endowment. He then 
announced that Mr. George William Palmer had informed 
the president of the college of his intention to offer a sum 
of 50,000, as a permanent endowment fund, to be called 
“The George Palmer Endowment Fund.’ Jn a letter to 
the president announcing his intention, Mr. Palmer said :— 
“My intention is to provide that the capital fund of the 
enduwment shall not be applied to the erection of build- 
ings, but shall be permanently invested, and that the in- 
come shall be applied to the educational work of the 
college. J also desire to make it a condition of my gift 
that the college shall maintain its status as a university 
college in the town of Reading, and that it shall always 
give higher teaching in literature and in science, und, 
further, that it shall carry on evening classes, open at 
modcrate fees to those engaged in earning their living 
during the day-time.’’ J.ord Goschen, in the course of 
a few remarks, referred to the direct missionary work 
which had been conducted by the old universities through 
the university extension Iceturers. They were, he said, 
the missionaries of culture throughout a great part of our 
islands, and they had carried the flag of culture inta many 
a town. A great variety of subjects is now taught in the 
college, but all that is taught, said Lord Goschen, is 
taught in a thorough, academic, and scientific miunner. 
It is for the professors to sve that the cause of culture, 
the cause of scientific study, shall not be neglected in these 
days. “Amid the hustling of those who champion various 
causes,’ continucd Lord Gosehen, *t may I at feast put in 
a word for higher culture? May J ccho what Mr. George 
William Palmer has written, that literature and science 


may hold their own in this country apart from useful , 


knowledge?’ The president of the college announced 
that So,oool. is required for the building fund, and of 
that sum 35,7001, hay been subscribed. 


SOCIETIES AND ACADEMIES, 
Lonpon. 

Royal Society, May 11.—‘‘ On the Resemblances existing 
between the ‘Ptimmer's Lodies’ of Malignant Growths, 
and Certain Normal Constituents of Reproductive Cells of 
Animals."’ By Prof. J. Bretland Farmer, F.R.S., J. E. 8. 
Moore, and ©. EK. Watker. 

The authors, continuing their investigations on malignant 
growths, have examined the so-called '* Plimmer’s Bodies ”? 
of cancer cells in connection with the cytological changes 
that occur in cancer and in reproductive cells respectively. 
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The ‘‘ Plimmer’s Bodies’ are found in many cancerous 
srowths, and are most commonly encoantered in the 
younger or growing regions of the tumour. They appear 
in the forin of vesicles, and they consist essentially of a 
fairly well defined wall containing a clear space in which 
is saspended a small darkly staining granule (Migs. 1 
and 2). ‘Vhey are most commonly to be met with in 


Fic. 1, Fi. 2. 


Fics. rand 2.— Examples of ‘t Plimmer's Bodies” from carcinoma. 1. Three 


small ‘‘ Hodies “in an archoplasm. 2, Later stage in the development 
of the ** Budies.” 


tumours of a glandular or glandular-epithelial origin. 
They lie in the cytoplasm of the cancer cell, and usually 
in close proximity to the nocleus. In size, they vary from 
excessive minuteness to that of the nucleus itself. 

The special interest attaching to them depends on the 
fact that they have commonly been regarded as peculiar 
to cancerous cells, although Honda believes he has 
occasionally also encountered them in inflammatory tissues. 
They have been variously in- : 
terpreted. Some investigators <; 
have regarded them as para- 
sitic organisms, more or less 
intimately connected with the 
etiology of the disease, whilst ¢ 
others have seen in them a “ 
ditferentiation of the cyto- 
plasm of the canccroas cell 
itself. Jt hus been suggested 
also that they might be de- { 
rived from the centrosomes \ 
within the archoplasm, but ton! 
the observations of Benda ; 
that centrosomes coexisted in- ? 
dependently of them in the H 
cell have rightly been held to 
disprove this hypothesis. 

The authors’ investigations 
indicate, hawever, that there 
are good grounds for re-con- 
sidering the whole position, 
and a comparison of the pro-~ 
cesses that normally obtain 
during the final stages of de- 
yelopment of the reproductive 
clements in man and the other 
mamiilia appears strongly to \ 
suggest that a purallel be- 
tween the “* Plimimer Bodies ” 
of cancer and certain vesicalar 
structures occurring regularly 
in the gametogenic, but not 


Fic. 3.—Archop!asm with centro- 


x F aye somes lying outside 1% in pro- 
in the ordinary — somatic, phase of the hrst matotic division 
cells, may be found to hold in testis of mouse. 


good. 

It was shown in 1895 that during the prophase of the 
heterotype (first maiotic) mitosis of the spermatogenctic 
cells, the archoplasm undergoes a highly characteristic and 
peculiar metamorphosis. In normal somatic, or pre- 
maiotic, cells, the archoplasm is scen to lie beside the 
nucleus as a dusky mass of protoplasm in which are con- 
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tained the centrosomes. That is, the attraction sphere 
consists of the arehoplasm plus the centrosomes. 

But during the prophase of the heterotype mitosis these 
constituents hecome separated. 
to lie outside of. and detached from, the archuplasm 
(Fig. 3). -\t the same time the archoplasm itself under- 
goes a change. 
close of this cell generation, it is lost in the general cyto- 
plasm of the daughter cells. ; ; 

In the prophase of the second maiotie division (homo- 
type) the same phenomena recur. When the homotype 
mitosis is over, the constituents of the sphere, or at least 
some of them, enter into direct relation with parts of the 


Fic. 5. 
Fics. 4 and 5.—Later stages in the development of the spermatid of mouse. 


spermatozoon which arises by further differentiation of the 
cell. As regards the archoplasm, it is again seen to con- 
tain a number of minute vesicles which continue as before 
to grow in size, whilst each contains a single refractive 
and stainable granule (Fig. 3). Subsequently, several of 
these vesicles fuse together, so that at a later stage in the 
metamorphosis of the cell into a spermatozoon there only 
remains a single large clear body, bounded by a distinct 
membrane, containing in the centre one or more darkly 
staining granules (Figs. 4, 5, 6). 

This budy, originally described in 1895 as the archo- 
plasmic vesicle, is a very conspicuous and apparently con- 
stant feature peculiar to the spermatogenetic cells of, at 
any rate, the Vertebrata, and it has since been encountered 
beyond the limits of that group. 
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The centrosomes are found | 


it becomes vesiculated, and finally, at the | 


When fully developed it often assumes a size approxt- 
mating to that of the nucleus. Indeed, the latter is often 
deformed and made to assume a crescentic or cup-like 
shape owing to the enlargement of the adjacent archo- 
plasmic vesicle. The vesicle and its contents ultimately 
form the so-called "* cephalic cap” of the spermatozoon., 

The remarkable similarity between the structure just 
described and those known as ‘' Plimmer's Bodies" will 
have become obvious. It is not, perhaps, accidental that 
just as in the case of nuclear divisions, so also in the 
cellular inclusions, a parallelism between the cells of re- 
productive tissues and of cancer cells should be found to 
exist. But the cells of cancer are not therefore regarded 
as identical with those of the sexual cells, as was carefully 
pointed out in the first communicatiun of the authors in 
1903. 

But the resemblances between what have been termed 
gametoid and the true gametogenic cells now seem to 
be even more significant than they appeared to be at that 
time. Both classes of cells 
are autonomous to a very 
high degree, and both possess 
the faculty of continuous or 
intermittent multiplication in- 
dependently of the tissue re- 
quirements of the organism. 
And finally, both exhibit 
cellular and nuclear metamor- 
phoses which not — only, 
nuitatis mutandis, resemble 
one another, but differ 
materially from those pertain- 
ing to the normal somatic 
cells. 

It is possible that the malignant elements are the out- 
come of a phylogenetic reversion, but the matter is obscured 
by the disturbing influences that have been operative 
during the actual ontogeny of the cells and tissues from 
which these elements have sprung. If this be so, the con- 
nection apparent between gametoid and the true repro- 
ductive cells will acquire a still deeper significance ; the 
full discussion of this question is reserved for another 
occasion. 

May 18.—‘ The .\tomic Weight of Chlorine : an Attempt 
to Determine the Equivalent of Chlorine by Direct Burning 
with Hydrogen.”’ By Prof. H. B. Dixon, F.R.S., and 
E. C. Edgar. 

In the whole of nine experiments described by the 
anthors 9-3786 grams of hydrogen combined with 323-0403 


Fic. 6.—Slightly later stage in the 


spermatid of man, with centro- 
somes and tail. 


| grams of chlorine; hence the equivalent weight of chlorine, 


calculated in mass, is 35-195. 

The number obtained for the atomic weight of chlorine 
is appreciably higher than that calculated by F. W. Clarke 
from the previous determinations, and is slightly higher 
than Stas’s value :— 


Clarke's calculation Stas Dixon and Edgar 
35°179 357189 35 195 liz t 
35°447 35 457 35463 O=16 


G. P. Baxter quotes the value 35-467 as bring obtained 
by Richards and Wells for the atomic weight of chlorine 
—a number slightly higher than the authors’. 


Chemical Society, June 1.—Prof. R. Meldola, F.RS., 
president, in the chair. “lhe constituents of the seeds of 
Ifydnocarpus Wightiana and of Hydnocarpus  anthel- 
mintica. Isolation of a homologue of chaulmoogric acid : 
F. B. Power and M. Barrowcliff. Phe authors found 
that the oils of these two seeds very closely resemble 
chaulmoogra oil, consisting chiefly of the glyceryl esters 
of chaulmoogric acid and a lower homolugue of the same 
series, which has the formula C,,H,,O,, and is designated 
hydnocarpic acid. Vhe oil of Hydnocarpus Wightiana 
appears to contain also a very small proportion of an acid 
cr acids belonging to the linolic or linolenic series. —The 
constituents of the seeds of Gynocardia odorata: F. B. 
Power and M. Barrowcliff. The oil expressed from 
the seeds was found to consist of the glyceryl esters of 
linolic acid or isomerides of the same series, palmitic acid, 
linolenic and isolinolenic acids, and oleic acid.—The re- 
lation of ammonium to the alkali metals. A study of 
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ammonium magnesium and ammonium zinc sulphates and 
selenates: A. E. H. 1utton. With regard to molecular 
yolume, the topic axes, and molecular refraction, the 
ammonium salt of any double salt group of the series 
behaves almost exactly like the rubidium salt.—Camphoryl- 
azoiniide: M. O. Forster and H. E. Fierz.—-Influence of 
substitution on the formation of diazoamines and 
aminoazo-compounds, part iii., azo-derivatives of the 
symmetrically disubstituted primary metadiamines: G. T. 
Morgan and W, O. Wootton. The following new 
diamines have been prepared and characterised :—6-chloro- 
4-nitro-m-phenylenediamine, _ 6-bromo-4-nitro-m-phenylene- 
diamine, and di-iodo-m-phenylenediamine.—Diazo-deri- 
vutives of monoacylated paradiamines: G. T. Morgan 
and F. M. G. Micktethwait.—The significance of optical 
properties as connoting structure; camphor-quinone- 
hydrazones-oximes: a contribution to the theory of the 
origin of colour and to the chemistry of nitrogen: H. E. 
Armstrong and W. Robertson.—Solubility as a measure 
of the change undergone by isodynamic hydrazones. 
(1) Camphorquinonephenylhydrazone; (2) acetaldehyde- 
phenylhydrazone: W. Robertson.—The design of gas- 
regulators for thermostats: T. M. Lowry. Two new 
patterns are described. By means of one of these the 
temperature of a bath of water may be maintained within 
+o0°.0o1 C. during several weeks, the average fluctuation 
being about +0°-o0z2 C.—The constitution of barbaloin, 
part i.: H. A. D. Jowett and C. E. Potter. The 
authors have made a number of analyses and molecular 
weight determinations of carefully purified barbaloin and 
tribromobarbaloin, and their results agree best with 
Tilden’s formula.—Influence of substitution on the form- 
ation of diazoamines and aminoazo-compounds, part iv., 
3,- bromo - as(4) - dimethyl -2-.4-diaminotoluene: G.  T. 
Morgan ind A. Clayton.—The action of magnesium 
methyl iodide on pinenenitrosochloride: W. A. Tilden 
and J. A. Stokes. Two principal products are obtained, 
the oxime C,,11,,(CH,.): NOH (m.p. 193°), and a base 
C,,H,,.N(CH,), (m.p. 122°)—The action of hypobromous 
acid on piperazine: F. D. Chattaway and W. H. Lewis. 
—Racemisation phenomena during the hydrolysis of 
optically active menthyl and bornyl esters by alkali: A. 
McKenzie and J1!. B. Trompson.—Estimation of 
hydrogen peroxide in the presence of potassium per- 
sulphate: J. A. N. Friend. The author now shows that 
if a slight excess of permanganate is rapidly added from 
a burette to the mixture of peroxide and persulphate, and 
the excess of permanganate estimated iodometrically with 
thiosulphate, accurate results may be obtained in the 
presence of any weight of potassium persulphate not ex- 
ceeding oo8 gram.—Some oxidation products of the 
hydroxybenzoic acids and the constitution of ellagic acid: 
‘\. G. Perkin and M. Nierenstein.—The reduction of 
fsophthalic acid, part ii.: W. L. Goodwin and W. H. 
Perkin, jun. The authors describe a convenient method 
for the preparation and separation of the cis- and trans- 
modifications of hexahydroisophthalic acid.— Complex 
ammonium antimonious halides: R. M, Caven.—The re- 
placement of hydroxyl by bromine: W. H. Perkin, jun., 
and J. L. Simonsen. ‘The authors find that good results 
are obtained when the acetate of the alcohol is heated 
at about 1sn° with a solution of hydrogen bromide in 
acetic acid (saturated at 0°).—The ethereal salts and amide 
of dimethoxypropionic acid derived from d-glyceric acid: 
P. F. Frankland and N. L. Gebhard.—The influence of 
phosphates on the fermentation of glucose by yeast juice. 
Preliminary communication: A. Harden and W. le 
Young. It has previously been shown bv the authors that 
the amount of glucose fermented by a given volume of 
yeast juice is greatly increased by the addition of boiled 
and filtered yeast juice. A similar initial rapid evolution 
of carbon dioxide occurs when a solution of sodium or 
potassium orthophosphate is added instead of the boiled 
juice, but in this case no marked prolongation of the 
fermentation is observed.—A contribution to the study of 
alkylated glucosides: J. C. Irvine and A. Cameron. — 


Linnean Society. Tnre1.—Prof W. A Herdman, F.R S., 
president, in the chair.—Models of restorations of some 


extinct Dinosaurs, Ceratosaurus and Diplodocus, also of 
Ichthyosaurus, Plesiosaurus, Scelidosaurus, and Stego- 
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| rocks of other areas.—The Rhetic 
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saurus: H. E. H. Smediey.—Two photographs of a palm, 
Corypha elata: J. F. Waby. At the general meeting of 
June 18, 1903, photographs were shown of two specimens 
of equal age; one had normally flowered, fruited, and 
died; the other, instead of flowers, had thrown up a 
secondary central growth of leaves. The information now 
sent completes the record; the survivor in its turn had 
flowered and died, the inflorescences being developed from 
the secondary crown of foliage. On being cut down it 
proved to be 68 feet in height, diameter at base 3 feet 
6 inches, diameter at base of secondary growth, 1 [oot 
10 inches. The secondary growth itself was 4 feet in 
height, and the height of the spadix an additional 20 feet, 
5 feet of this being bare stem, the remaining 15 [eet 
crowded with twenty-nine huge branches. The crop of 
fruit numbered more than 51,000 and weighed half a ton, 
most of the spadices being abortive.—The botany of Gough 
Island, part ii., the cryptogams, exclusive of the ferns 
and unicellular alge: R. N. Rudmose Brown. The 
president reminded the meeting that when part i. of this 
paper was read on May 4 it had been suggested that a 
visit to the Tristan da Cunha group might form part of 
the programme of the Cape session of the British :Associ- 
ation. The matter had, however, received so Jittle outside 
support that the project had been abandoned. 


Geological Society, June 2.—Dr. J. E. Marr, F.R.S., 
president, in the chair.—On the igneous rocks occurring 
between St. David’s Head and Strumble Head (Pembroke- 
shire): J. V. £fsdem. The author finds that the con- 
temporaneous lavas of the Llanrian area agree generally 
in character with the eruptive rocks of apparently Ordo- 
vician age in the Strumble Head and Prescelly districts. 
These are all of an essentially acid type. The intrusive 
rocks of the area are of later date, and belong to three 
distinct types:—(1) the gabbros and diabases of the 
Strumble Head area; (2) the norites and associated rocks 
of St. Davyid’s Head and the surrounding district; and 
(3) the lime-bostonites and porphyrites of the Abercastle- 
Mathry district. Detailed petrographical descriptions of 
the different types are given, accompanied in many cases 
by analyses and comparisons with corresponding or related 
and contiguous de- 
posits of Glamorganshire: [.. Richardson. The chiecl 
sections in the county described in detail are those at 
Lavernock (near Cardiff), Barry, Tregyff (near Cowbridge), 
Quarella (Bridgend), and Stormy Down, The Sully beds, 
a name given to the fossiliferous portion of the ‘‘ Grey 
Marls”’ of Etheridge, are determined to helong to the 
Rhetie series, on account of the fossils that they contain. 
They are quite distinct from the ‘‘ Tea-Green Marls,’’ in 
which fossils have not been observed.—On the occurrence 
of Rhetic rocks at Berrow Hill, near Tewkesbury 
(Gloucestershire) : L. Richardson. About two miles south- 
east from Chase-End Hill (Malvern Hills) there is a small 
outlier of Lower Liassic and Rhatie beds, in a basin- 
shaped area, supported and surrounded by Keuper Sand- 
stone. A detailed section is given, mainly obtained by 
excavation, and this is compared with the nearest locality 
where the whole of the Rhawtic may be studied, namely, 
at Wainlode Cliff. 

CAMBRIDGE. 

Philosophical Society, May 15.— Prof. Marshall Ward, 
president, in the chair.—Exhibition of lantern slides of 
fungi: Prof. Marshall Ward.—lnufection phenomena in 
various species of Uredinee: I, P. B. Ewans.—The 
abortive development of the pollen in certain cross-bred 
sweet peas: R. P. Gregory. Among the offspring pro- 
duced by the self-fertilisation nf a certain hybrid sweet 
pea, Mr. Bateson obtained, during 1903, a certain number 
of individuals the anthers of which were contabescent. 
The same phenomenon was repeated in 1904, with every 
indication that the sterility is a character which undergoes 
segregation in acvordance with Mendelian principles. The 
above paper dealt with the abnormalities ohserved in the 
nuclei of the pollen-mother-cells of the sterile plants. The 
vegetative mitoses are perfectly regular, the first indication 
of abnormality being observed in the prophase of the 
heterotype (reduction) division. From this point onwards 
the distribution of the chromatin hecomes more and more 
irregular, with the result that no normal pollen is pro- 
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duced. The sterility is confined to the male organs, and 
the development of the embryo-sac is normal.—Crosses 
between fully fertile varieties of barley and varieties bear- 
ing unisexual and sexless flowers: R. 11. Biffen.—The 
seed-bearing habit in the Lyginodendree : E. A. N. Arber. 
Although the seed (Lagenostoma) of I.yginodendron, one of 
the most fern-like of Upper Palzwozoic plants, is known, 
there has, so far, been no evidence as to the manner in 
which the seeds were borne. A new specics, Lagenostoma 
Sinclairi, has, however, been recently discovered, in which 
the seeds are still attached to a highly branched axis, which 
is of the nature of a compound [rond with reduced lamina. 
In this respect the Lyginodendreze agree with the other 
known members of the class Pteridospermeze.—Experiments 
on penetrating radiation: H. L. Cooke. The experiments 
described are in continuation of a previous research by the 
author on penetrating radiation. By means of a small 
portable ionisation vessel the radiation in the Cavendish 
Laboratory is compared with that on the roof of the build- 
ing; also when the apparatus is buried in earth, and when 
deeply submerged in water. A discussion of the results 
follows. 
Dustin. 

Royal Dublin Society, May 16.—Dr. W. E. Wilson, F.R S., 
in the chair.—The influence of water-vapour upon noc- 
turnal radiation: J. R. Sutten. The author shows a con- 
nection between the rate of cooling of a thermometer 
exposed between 8 and 10 p.m. near the surface of the 
ground and the relative humidity of the atmosphere, and 
points out that his observations will not permit of any 
such connection between the rate of cooling and the abso- 
lute humidity. The observations were made at Kimberley, 
South Africa.—On floating breakwaters: Prof. J. Joly. 
-\ description of breakwaters which will not rise and fall 
to the motion of small waves, and will not transmit them. 
These breakwaters are suitable for use in the shallower 
waters of partially protected localities —The gases liberated 
on pulverising minerals—monazite: R. J. Moss. On 
reducing Norwegian monazite to powder in vacuo gas was 
obtained in the proportion of nearly 0-04 c.c. per gram of 
the mineral ; 190 volumes of this gas contained :—hydrogen, 
45-63 volumes; helium, 7-63; mitrogen, 28-93; oxygen, 
7-09; carbon dioxide, 1067. The nitrogen and oxygen 
being in atmospheric proportions were probably due to 
leakage. In addition to those gases a small quantity of 
water was liberated in the pulverisation of the mineral. 
Relatively to the helium, the quantity of hydrogen is much 
greater than was found in gas obtained by the same method 
from pitchblende. 


EDINBURGH. 


Royal Society, May 15.—Sir John Murray in the chair.— 
A new form of bolometer adapted for physiological investi- 
gation: Dr. W. Ceitquhoun. By using thin metal 
gratings of low resistance in a Wheatstone bridge arranged 
as delicately as possible, the author was able to demon- 
strate with it the heat produced by the beating of a frog’s 
heart.—The magnetic quality of a Boschovichian assem- 
blage of molecular magnets: Dr. W. Peddie. This paper 
gave a development of the theory of molecular magnetism 
which applies to crystals of the cubic system. The close- 
packed arrangement of centres was adopted, but similar 
treatment would apply to any other arrangement. The 
results were applied to the experimental data obtained by 
Weiss in observations on magnetite. The conclusions 
were :—(1) the theory is capable of giving a good account 
of observed phenomena; (2) in Wallerant’s formula, which 
gives the correct mathematical relation between quantities, 
the quantities which he interprets as magnetisation and 
external force should be interpreted as internal force and 
magnetisation respectively. Here ‘‘ internal force? means 
the force exerted by the group of molecular magnets. The 
internal action is completely represented by the quartic 
surface x4+y'+s'=1.—Suggestions towards a theory of 
electricity based on the bubble atom: J. Fraser. This 
extension of a previous communication on the constitution 
of matter consists essentially of suggestions without rigid 
mathematical development. The treatment of conduction 
was of interest as suggesting a possible model of a 
dynamical system the properties of which simulate those 
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of an electric conductor.The Nudibranchiata of the 
Scottish National Antarctic Expedition: Sir Charles Eliot. 
The paper contained the description ol two new genera 
and two new species. 


MANCHESTER. 


Literary and Philosophical Society, April 4.—Prof. 
W. Boyd Dawkins, F.R.S., president, in the chair.— 
Portion of a stem of Sigtllaria vascularis giving off a 
branch with the structure of Lepidodendron selaginoides, 
thus confirming Dr. Williamson’s conviction of the identity 
of these two Coal-measure plants: Prof. F. E. Weiss and 
J. tomax.—Notes on the Wilkinsons, ironmasters: F. 
Nicholson. 

April 18.—Prof. W. Boyd Dawkins, F.R.S., president, 
in the chair—A new method of producing coloured 
diffusion bands: H. Stansfield. One surface of a piece 
of plate glass, rendered diffusive by spoiling the polish or 
coating it with a diffusing film of resin or butter, was 
fixed so as to be nearly in contact with the reflecting 
surface of a polished silver mirror, the surfaces being 
separated at the corners by a single thickness of stamp- 
edging. Greater dispersion of the colours is obtained in 
this way than by breathing on the glass surface of a 
silyered mirror, as the air film can be made much thinner 
than the mirror glass.—Notes on chlorine: C. H. Burgess 
and D. L. Chapman. 

May 2.—On some constituents of Manchester soot: 
Prof. E. Knecht. he author pointed out at the outset 
that smoke and soot did not consist of carbon alone, as 
was popularly supposed, and went on to show that the 
soot obtained from the ‘‘ fat ’’ coal which is used in the 
Manchester district contains at least 50 per cent. of sub- 
stances other than carbon. <A variety of interesting pro- 
ducts were shown which had been isolated from an average 
sample of household soot collected in Manchester. These 
included snow-white samples of ammonium chloride, 
ammonium sulphate, calcium sulphate, and a beautifully 
crystallised paraffin hydrocarbon which was similar in 
properties and composition to one which was known to exist 
in bees’ wax. The amount of heavy hydrocarbon oils con- 
tained in our household soot was found to be no less than 
13 per cent. From the brown coloured acid constituents 
the author had prepared a dye-stuff which was capable 
of producing absolutely fast shades of brown on cotton, 
dyed samples of which were shown. Comparative analyses 
of samples of soot collected in London and in Prague 
showed that these (especially that from Bohemian lignite) 
were much cleaner than the Manchester soot. After com- 
menting on the drawbacks attendant on the presence of 
soot in our atmosphere, chiefly due to household fires, the 
lecturer expressed the opinion that no amelioration could 
be hoped for unless the use of more efficient fire-grates 
could be made compulsory. 


Paris. 


Academy of Sciences, June 3.—M. Troost in the chair.— 
Observations on the methads employed in calorimetry, with 
especial reference to the determination of the heat of com- 
bustion of organic compounds: M. Berthelot. A 
polemical paper in reply to Julius Thomsen. The author 
strongly supports the accuracy of the results obtained by 
the calorimetric bomb as against the combustion under 
atmospheric pressure.—On the dynamics of the electron: 
H. Poincaré. <A discussion of a recent paper by Lorentz 
on electromagnetic phenomena in a system moving with 
any velocity smaller than that of light.—Photographs in 


colour of the spectrum, negative by transmission: G, 
Lippmann. In the case of photographs on bichromatised 


gelatin films it has been hitherto necessary to moisten 
the film each time it is desired to observe the colours. 
By alternate treatment with solutions of potassium iodide 
and silver nitrate the colours become permanent and 
visible after drying.—The preparation and properties of 
the chloride and bromide of thorium: H. Moissan and 
M. Martinsen. The chloride of thorium was prepared 
by the action of well dried chlorine on metallic thorium 
prepared in the electric furnace. Owing to the extremely 
hygroscopic properties of the thorium chloride it was 
impossible to transfer it mechanically to a vessel for 
analysis, and it was therefore volatilised directly into a 
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glass tube in a current of dry hydrogen. The purity was 
determined hy analysis, the melting point being found to 
be 720° C.—On the transmission by ticks of spiriflosis 
and of hovine piroplasmosis; A. Laveran and M. 
Vatiée. .\ specimen of the larva of Rhiptcephalus 
decoloratus forwarded by M. Theiler from Pretoria, and 
stated by him to be the cause of the transmission of 
spirillosis in cattle, was allowed to act upon a healthy 
cow, with results entirely confirming those of M. Theiler. 


—The cvolution of the Tertiary mammals: Charles 
Depéret.— Magnetic observations at Tananarivo: P. 
Colin. Tables are given showing the results of measure- 


ments of magnetic declination, inclination, and the hori- 
zontal component taken weekly between May, 1904, and 
April, 1ga5.—The principles of anallagmatic geometry : 
A. Demoutin.—Some new experiments on the lifting 
power of the helix ‘' M. Léger *’ at the oceanographic 
museum at Monaco: M. Léger. The apparatus proved 
capable of lifting a man, together with a weight repre- 
senting its motor and the petrol necessary for an experi- 
ment of one hnur’s duration.—A new mode of application 
of the Pitot-Darey tube to the measurement of the velocity 
of water in pipes under pressure: H. Bettet. The modifi- 
cation suggested is the use of a two-fluid manometer, 
water and a liquid of density slightly greater or less than 
that of water; carbon bisulphide tinted with iodine gave 
the best results.—The magnetic properties of the simple 
element of pyrrhotine: Pierre Weiss.—On a property of 
the tin-uluminium, bismuth-aluminium, and magnesium. 
aluminium alloys: H. Pécheux.—The action of oxygen 
upon cesium-ammonium: E. Rengade. The rapid 
oxidation of cwsium-amimonium dissolved in an excess of 
ammonia gives the oxides Cs.O,, Cs,O,, and Cs.O,, all 
in microscopic crystals. If the oxygen is added gradually 
a secondary reaction takes place, the amide and hydroxide 
ef cesium being formed.--Pyranic phenols: R. Fosse and 
A. Robyn.—On a new reagent for aconitine: E. P. 
Alvarez.—On the expansion and density of some gases 
at high temperatures: the application to the determin- 
ation of their molecular weights: Adrien Jacquerod and 
F. Louis Perrot. Figures are given for air, oxygen, 


carhon monoxide, and carbon dioxide on the basis of the | 


nitrogen thermometer at the melting point of gold. The 
molecular weights based on the density determinations at 
1067° ©. give for CO and CO, results agreeing within 
1/3000th with the results of analysis; for nitrogen, the 
value found agrecs with the atomic weight, 14-008.— 
Osmotic pressure in colloidal solutions: J. Ductaux.—On 
the coagulation of starch: A. Fernbach and J. wots. 


—On methemoglobin and its fluorine combination: dit 
Ville and EF. Derrien. The authors maintain the 


accuracy of their results against the criticism of Piettre 
and Vija.—Protagon and the cerebrines and cerebric acid 
preexisting in the nervous tissue: N. A. Barbieri. The 
author regards the protagon of Liebricht as a mixture of 
cerebrin and the cerebric acid of Fremy.—On the effects 
of annular decortication: Leclerc du Sableon.—On_ the 


results obtained by the ohservation of arable earths in thin | 


plate: A. Delage and 1. Lagatu. A reply to various 
criticisms on an  carlier paper.—Researches on the 
ethnography of the Dravidians: Louis Lapiqus.—On the 
evolutions of the sexual forms in the soft-water Nereids : 
Ch. Gravier.—The simultancous contrast of colours: A. 
Polack. The phenomenon of the simultaneous contrast of 
colours appears even when accidental images by the move- 
ment of the eye are completely eliminated. Under these 
conditions the effect of contrast depends on the state of 
accommodation of the eve.—On the heats of combustion 
and chemical c.™position of the nervous and muscular 
tissues of the guinea-pig, considered as a function of the 
age of the animal: J. Tribot.—On a new method of pro- 
tection against the Réntgen rays: J. Bergonié. The 
principle of the method consists in placing the whole of 
the arrangements about the patient above the horizontal 
plane prolonging the anti-kathode, and below this plane 
the patient himself. The method has proved successful 
after six months’ use.—On the denomination of the sup- 
posed agent in syphilis: Paul Vuittemin.—The presence 
of methane in the borings in Lorraine: Francis Laur. 
Captive balloon ascents carried out over the sea by the 
Prince of Monaco in April: H. Hergesett. 7 
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—A Contribution to the Study of the Glactal (Dwyka) Conglomerate in 
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Rovat METEOROLOGICAL Society, at 4.30.—Normal Electrical 
Phenomena of the Atmosphere: G. C. Simpson.--Two New Meteor- 
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The Ombroscope: S. P. Fergusson. 
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to whom is entrusted the spending thereof.” —Zaxcev. 


GLASGOW: JAMES MacLEHOSE & SONS, 
Publishers to the University. 
LUNDON AND NEW YORK: MACMILLAN & CO., LTD. 


MARCONIS 
WIRELESS TELEGRAPH 60. 


Ltd., 


MANUFACTURERS OF 
High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10", 12° & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &ce., «ec. 


New Dekerintive iurice List Free on Application to 


18 Finch Lane, London, E.C. 


| 
| 


A. & J. SMITH, 23 and 25 St. 


Ixvil 


[vutatie Company 


74 NEW OXFORD STREET, LONDON, W.C 


MONOCHROME COPIES by the 
PERMANENT AUTOTYPE CARBON 
PROCESS of PICTURES by OLD MASTERS 
From the principal Collections of Note. 


Numerous examples of works by 
modern artists. 


AUTOTYPE COMPANY’S Processes of Per- 
manent Photographic Reproduction are extensively 
employed by the Trustees of the British Museum, 
the Local Government Board, many of the Learned 
Societies, and leading Publishers. 

Copies of Coins, Seals, Medals, MSS., Drawings, 
Engravings, Art Objects, Microscopic Work, &c. 


The 


Inquiries are invited from those requiring Book Ilustra- 
tions of the very highest quality. Specimens and 
Estimates submitted. 


The Autotype Fine Art Gallery, 


74 NEW OXFORD STREET, LONDON, W.C. 
OPEN FREE DAILY FROM 10 TO 6. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, TUBING 

FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high aegree sudden 
changes of temperature and the 
action of corrosive chemicats. 


Combustion Tubing for Elemen- 
tary Analysis, (Gas list sent ree) 


on application. 


SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the U.K., on ealle with the following firms : 
Abenicen, Mauchester, 
FREDK. JACKSON & Co.. 
14 Cross Street. 
JAMES WOOLLEY, SONS & 
Co.. Ltd., Victoria Bridge. 
Ne we jostle euponme Tyme. 
SN ee aN Ltd. 
on 
BAIRD & TATLOCK (Landon) 
Ltd., 14 Cross Street, Hatton 
Garden, E.C 
F. E. BECKER & Co. (W.and J. 
George, Ltd. , Successors}, 3310 37 
Hatten NUsilinatron Garden Ene 
A. GALLENKAMP & Co., Ltd., 
19 & 20 Sun Street, Finshury, B.C. 
JOHN J. GRIFFIN & SONS, 
Ltd., 20-26 Sardinia Street, 
Lincoln's Inn Fields, W.C. 
TOWNSON & MERCER, 
Camomile Street, E.C 


TRADE MARK, 


Nicholas Street 
Birmingham, 

F. E. BECKER & CO. (W.and 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 

PHILIP HARRIS & Co., Ltd., 
Edmund Street. 


Dublin. 

F. E, BECKER & CO. (W. and 
J. George, Ltd., Successors), 182 
Great Brunswick Street. 

PHILIP HARRIS & Co., Ltd., 
179 Great Brunswick Street. 

Gilaszgow. 

F. E. BECKER & CO. (W. and 
J. George, Ltd., Successors), 36 
Renfrew Street. 


Leeds. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


JACKSON-DAVIS DOUBLE SLIDE RULE. 


A Slide Rute for ascertaining any power and any root of a given 
number within the limits for which it is constructed. 
it can also be used as an ordinary slide rute. 
Prices and particulars upon application. 
JOHN DAWVIS & SON (Derby), 
63 All Saints Works, Derby, 


36 CAMOMILE STREET, LONDON. 
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THE IRISH NATURALIST. READY SHORTLY. 
A Monthly Magazine of Irish Zoology, Botany, and JOHN WHELDON AND CO.’S 
Geology. Price 6d. 

Edited by GEO. H. es B.Sc., and R. LLOYD BOTAN ICAL CATALOG U E 
PRAEGER, B.A. Part I.—CRYPTOGAMIA. 

Annual Subscription, 5s. Post Free to any Address. Comprising Books and Papers on Alg~, Fungi and Bacteria, Lichens, 
Dublin: EASON & SON, Lrp , 40 Lower Sackville Street Mosses and Hepatic, Ferns, &c. 

(to which Address Subscriptions sbould be sent) SENT POST FREE ON APPLICATION. 
London: SUIMPKIN, MARSHALL, HAMILTON, KENT &CO.,Ltd. 838 GREAT QUEEN ST., LONDON, W.C. 


MACMILLAN & CO.’S LIST. 


NEW AND REVISED EDITION, READY NEXT TUESDAY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
Vol. I —The Non-Metallic Elements. New Edition, completely revised by Sir H. E. Roscok, assisted by Dr. H. G. COLMAN 
and Dr. A. LIARDEN. With 217 Tlustratians. Svo. 215. net. 


: THIRD EDITION. 7 “Entirely Re- written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M. A., F.1.C., Kc. Consulting and Analytical Chemist and Chemical Engineer ; 
Examiner in Soap Manufacture and in Fats and "Ouls, including Candle Manufacture, to the City and Guilds of London Institute 
With 88 Illustrations and numerous Tables. In Two Volumes. Medium Svo, gilt tops. 365. net. 

NATURE,—“ Vhe standard English book of reference on the subject.” 


THE ‘LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES. 


By Dr. LEWKOWITSGH, F.1.C. 8vo. 6s. net. 
CHEM WICAL ge REE JOURNAL.-—“ estar to become a constant companion to the chemist who deals with oils and fats.” 


THE TRADE POLICY OF GREAT BRITAIN AND HER COLONIES SINCE 1860. 


By CARL JOHANNES FUCHS, Professor of Political Economy in the University of Freiburg i. B. Extra Cr. 8vo. 75. 6d. net. 


THE T/A/ES, reviewing Professor Fuchs’s work and another, says :—‘* Both books, the works of men of wholly different 
training and experience, whose attainments and impartiality are not open to question, merit careful study. . We are not sure 
that it is overrating the two volumes to say that they contain as cogent a presentment of the case for tariff reform as any yet put 
forward.” 


SINTH EDITION, | REV ISED AND ENLARGED. 


THE ADVANCED PART OF A TREATISE ON THE DYNAMICS OF A SYSTEM 


OF RIGID BODIES. Being fen If. of a Treatise on the Whole Subject. With numerous Examples. By EDWARD 
JOHN ROUTH, Sc.D., LL.D., F.R.S., &c. S8vo. 145. 


TWENTY-SIX ‘GRADUATED EXERCISES IN GRAPHIC STATICS, 


some in Two Colours, and with Skeleton Data to practise upon, and including the Application to 
Roofs, Moving Locomotives, Retaining Walls, Levy’s Steel Arches, Girders (Original Constructions), 
Masonry Arches, Levy’s Weight Tables, with an Essay on Graphical Statics, in the form of a 
Running Commentary on the Exercises, each of which has full Instructions printed on its face, the 
whole forming a Supplement to the Authors’ E/ementary Applied Mechanics. 
By T. ALEXANDER, Mi .Inst.C.E.I., Professor of Engineering, Trinity College, Dublin; and 
A. VW. THOMSON, D.Sc., C.E., Professor of Engineering, Callega of Science, Poona. 
FCAP. BROADSIDE SEWED. 40s. 


A MANUAL OF QUATERNIONS. 


By CHARLES JASPER JOLY, M.A., D.Se., F.R.S., Sec. R.1.A.; 
Fellow of Trinity College, Dublin; Andrews’ Professur of Astronomy in the University of Dublin, and Royal Astronomer of Ireland. 
8vo. 10s. net. 
NATURE, —** There can be no question as to the high merits of the ‘ Manual of Quaternions.’ It is a worthy companion 
volume to the master’ s own great works.” 


WOOLWICH MATHEMATICAL PAPERS, for Admission into the Royal Military 


Academy for the years 1895-1904. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 8vo. 6s. 


EASY GRAPHS. By H. 5S. Hatt, M.A. Crown 8vo, 1s. 
MENDELISM. By R. C. Punnert, Fellow of Gonville and Caius College, Cambridge. 


16mo, 2s. net. <A brief account of Mendel and his Experiments with Plant Hybridisation, and his Discovery in Ileredity. 
MACMILLAN AND CO., LIMITED, LONDON. 
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nn en | WATKINS & DONGASTER, 


F I R E O F F I re! E. Naturalists and Manufacturers of 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W CABINETS AND APPARATUS 


»o.W. 
ESTABLISHED 1782. FOR ENTOMOLOGY, BIRDS' EGGS AND SKINS, AND ALL 
Moderate Rates. Absolute Seourlty.  Hiectric | Be at HISTORY. 
Lighting Rules Supplied. Libera! Loss Settlements, SPECIAL SHOW-ROOM FOR CABINETS. 
Prompt Payment of Claims. N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer 
LOSSES PAID OVER £26,000,0°00. ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


a SPECIALITY.—Objects for Nature Study, Drawing 
a Classos, &c. 


ESTABLISHED 1851. | Birds, Mammals, &c., Preserved and Mounted by First-class 


Current Accounts. 27% Interest allowed on minimum | Workmen true to Nature. 


mon ihicsialanceskwheninct drawnibelowiciods All Books and Publications on Natural History supplied. 
Deposits. 24% Interest allowed on Deposit Accounts. | 
Advances made. Stocks and Shares bought and sold 36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


Apply C. F. Ravenscrorr, Secretary, fat New Catalogue (102 pp.) just issued, post free. 


Southampton Buildings High Holborn, W.C, 


NORWAY. Sv. MIDNIGHT SUN.” ALBERT EDWARD JAMRACH 


3,178 Tons. Two Berth Cabins. All Berths (Laie CHARLES JAMRAGRH), 
on same level. Finest snentine steamer afloat. i 
12 12/- oe ie 4 aye Ru ce oie 5) 19. NATURALIST, 
TD., 
ed Newcastle-on-Tyne. 180 ST. GEORGE STREET EAST. 
Miele of Ree rae: Idols, Sacred Masks, Peruvian pantery, 
etsukis ina, Lacquers, Gongs, Shells, and other Ci 
ROCKS, MINERALS, FOSSILS. eae _ 


For Collectors, Students, Technieal Schools, Colleges, &c. { 


COLLECTIONS IN POLISHED DEAL BOXES, 
as Specimens, 5/6; so do., 10/6; 100 do., 2ijf~3 200 do, 42/- | OF 
20 Coal Measure Rocks and Fossils, 12/6; do., lacger, {5/-. i 
es 


Adapted for the Roard of Edueatlon Peaminalions In 


Geology, Physlography, and Mineralogy. By E. L. N. ARMBRECHT. 
A larga stock of Minerals, Rocks, Fosstls and Microscopic Objects for Symbols, Atomic Weight, Discoverer, Isolater, Specific Gravity, Principal 
selection. Specimens sent on approval. Source, Melting Point, Properties, Salts of, Price, &c. 
Cabinets, Geologisis’ Hammers, Chisels, Card Trays, Glass-capped ARMBRECHT, NELSON & CO., 


Boxes, Models of Crystals, &c., &c 
NEW CATALOGUE POST FREE 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


| 71 & 73 Duke Street, Grosvenor Square, W. 
N.B.—Sent Free on application. 


MINERALS, ROCKS, FOSSILS. 
LIVING SPECIMENS FOR \ larg: stock of BRITISH AND FOREIGN MINERALS always on view. 


THE MICROSCOPE. Gaeee A snctny. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, Special display for Teachers and Students on Saturdays. Open till 7 p.m. 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 15, per Tube, Post Free. Helix RICHARDS’ SHOW ROOMS, 
pomatia, Astacus, Ampbioxus, Rana, Anodon, %c., for Dissection purposes. 


3 Beauchamp Place, Brompton Road, South Kensington, 


THOMAS BOLTON, London, S.W. 
25 BALSALL IiEATII ROAD, BIRMINGIIAM. 


MARINE BIOLOGICAL ASSOCIATION MICROSGOPICAL PETROGRAPHY. 


OF THE UNITED KINGDOM. Gentlemen interested in the above study are invited to send to 
THE LABORATORY, PLYMOUTH. JAMES R. GREGORY & CO., 
The following animals can always be supplied, either Itving 1 Kelso Place, Kensington Court, London, W., 
or preserved by the best methods :— ; for a Prospectus of 


Sycon ; Clava, Ohelia, Sertolaria; Actinia, Tealia, Caryophbyllla, Alcy- THE TWENTIETH CENTURY ATLAS OF 


onium } Hlenniphors (preserved); Leptoplana ; Linens, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, MICROSCOPICAL PETROGRAPHY, 


pee ede Mysis, Neballa, Carcints;, Patella eae Biden | now heing issned in Twelve Monthly Parts, cach Part containing Four Fine 
1 : 1 


Half- Tone Plates, and also Four actual Rock Sections, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c 
For prices and more detailed lists apply to Subserlptlon In advance, elthcr Monthly, 7/-; Quarterly, 21/-; 
Biological Laboratory, Plymouth. THE DIRECTOR ' or Yor the whole Sertes of 12 Monthly Parts& 48 Sections, ‘tq 4s. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers, Editorial 
Communications to the Editor, The telegraphic address of Naiurr is ‘* Puusis,”? Lonpon. 


SUBSCRIPTIONS TO ‘* NATURE.” | CHARGES FOR ADVERTISEMENTS. 
Zé s. @.|Toavy Places Aproap:— £ $s. a. oe bes a Q * eee 9 GLE 
“Three Lines in Colamn 6 ee) vi uarter Page,or Ha 
WORN : 2 me ated 1 x H Be one A Per Line after. 0 0 9 a Column : o tithe 
Half-yearly . : 5 Say & Half-yearly . . - 015 One Sixteenth Page, or Eigbth Col. 10 © fila Daas ceaGiimnm 4 4 ¢ 
Quarterly i : s & 9 G Quarterly ; P . o 8 O One Bighth Page, vr Quarter 
Column : . 0 18 6| Whole Page. . . 6 6 0 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
GFFICE: ST. MARTIN'S STREET, LONDON, WC, 
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ELECTRICAL MEASURING 
INSTRUMENTS. 


ILLUSTEKATED LIST POST PREF, 


~ 40 


‘60% 
tba, ca 
tity, 


ws) 
An 


\. AMPERES 


(FIRMA) 


THE 


1} | WOODHOUSE 
i INCLINED PLANE. 


ELECTROLYTIC CONDENSERS of 100 mf. capacity Price 25/={ 
occupy a space of only 1241244 in. high. 


Fut particulars on application. Ae OW N SO N & M E RC E R i 


ISENTHAL & CO., 85 Mortimer St., London, W. 34 CAMOMILE STREET, E.G. 


Contractors to the Admiralty, War, India, and Colonial Offices, &¢. 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from Rough Sketch, 
as executed by us for many years for London University, Victoria University, Manchester, 
and the principal Institutes throughout the Kingdom. 


LISTS :—Chenical Apparatus — Chemicals — Balances — Assay — Therniometers — Electrical 
Appuratus—Focus Tubes, X-Ray, ard Wiveless Telegraphy Apparatus—ov SPECIAL 
WHOLESALE (for Quautities)—free on application. 


C.E. MULLER, ORME & CO., Ltp., 148 HIGH HOLBORN, LONDON. 
THE LONDON STEREOSCOPIC COMPANY'S 


LATEST INTRODUCTION 


Che “Artist” Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, &c. 
The picture can be viewed the full size and focussed right up to the moment 
of exposure. 


Write for Fully Qlustrated Booklet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Ivinted by RicHaxp CLay anp Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and publisbed by MacmILLAN 
AND Co., Lrmi TED, at St. Martin's Street, London, W.C., and THE MacmILLan Company, 66 Fifth Avenue, New York.—THuRSDAY, June 15, 1905. 


Roe Cis y IST ATED JOURNAT OMe Ctresel 
“ To the solid ground 
Of Nature trusts the mind which builds for aye.’’--WoRrDsworTil, 


No. 1860, VOL. 72] . AMAT DVN JUNE 22, 1905 [Pric— SIXPENCE 


Registered as a Newspaper at the General Post Office.) [All Rights are Reserved. 


Newton’s New Demonstrator’s | —————— 
- fi paguey Lantern REYNOLDS & BRANSON, L®: 


Has all the advantages LABORATORY OUTFITTERS and 

of our well-known ; 

ae open ater s © SCIENTIFIC INSTRUMENT MAKERS. 
Lanterns, and in 
addition wil! show 
brilliantly on the 

sereen, opaque 
objects or book 
iDustrations, if not 
larger than a 
large postcard. 


BENCHES 
MAOE and 
DESICNED 
FOR ALL 
REQUIRE- 
MENTS. 


Alsa.. 
APPARATUS 
OF 
RELIABLE 
QUALITY. 


Enquiries 
Solicited. 


14 COMMERCIAL STREET, LEEDS. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1 -, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 


ANEROID 
BAROMETERS. 


NEW ILLUSTRATED AND 
REVISED PRICE LISTS 
Free by Post. 


The Wateh Size 
Aneroid for foretelling 
weather and measur- 
ing heights. 


38 
Holborn Viaduct, 
E.¢ 
Branches— 


AS Cornhill; 
422 Regent Street, 


Ixxti 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


MEETING IN SOUTII AFRICA, 1905. 

APPLICATIONS FOR MEMBERSHIP, for the purpose of attending 
the MEETING in SOUTH AFRICA, must, ia accordance with the special 
regulations passed by the Council, now be made in prson to the Loca 
SECRETARIES at Cape Town and Johannesburg, or to Dr. Gitcuetst, 
Secretary of the Central Organising Committee for South Africa, Suuth 
African Museum Buildings, Cape ‘Town. 

A. SILVA WIILITE, 


Burlington House, London Assistant Secretary. 


June 15, 1905. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR), 

SESSION 1905-6 will open on OCTOBER 3. 
DEPARTMENTS of MATHEMATICS, PHYSICS, CHEMISTRY, 
and BIOLOGY. 

2 Prof. G. H. Be ocl DpH: 
MATHEMATICS { ant hearer oieren M.A. 
f Prof. E. Tavtor Jones, D.Sc. 
ves WG Sieetrerse \ Assistant Lecturers and Demonstrators, D. FARRAR, 


M.Sc., and A. I]. Fercuson, B.Sc. 
Prof. K. J. P. Orton, M.A., Ph.D. 


CHEMISTRY... { Assistant Lecturers and Demonstrators, Miss A. E. 
\ Situ, B.Sc., and ER. Towvn Jones, B Sc. 
Botany—Prof. R. W. Puitiips, M.A., D.Sc. 
ae Assistant Lecturer and Demonstrator, J. 
BIOLOGY Liove WitLiaMs. 


| Zoology and Physiclogy—Prof. Putte J. Wuite, 
M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised for the first year of 
medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. 

Inclusive Tuition Fee, £11 1s. Laboratory Fees (per Term) on the scale 
of £t 15. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year's work. 

For full information as to Courses, apply for Prospectus to the Secretary 


aod Registrar, fee ULGve 
. BE. LL A AG 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 
INCORPORATED BY ROYAL CHARTER. 


An EXAMINATION IN BIOLOGICAL CHEMISTRY will he 
held at the Laboratories of the Institute, commencing on ‘TUESDAY, 
OCTOBER 17, 1905. The Examination will be open to Fellows and 
Associates of the Institute, and to Candidates who are eligible for admission 
to the Final (A.1.C.) Examination. The Syllabus will include BroLocicaL 
Cursustry, with special reference to FERMENTATION, ENzyMe-ACTION, 
the Cuemtstry AND LactTrrioLtocy op Fuoo-Stures, Water Surriy 
and Sewack Disrosan, and the Arrricatton oF BioLoGtcaL CHEMISTRY 
To InpusrRivs AND MANUFACTUKES. 

The List of Candidates will be closed on TUESDAY, SEPTEMBER 12, 
1905. : 

Forins of application and further particulars can be obtained oa appli- 
cation to the Rucistrar, 30 Lloomsbury Square, London, W.C. 


GUY'S HOSPITAL. 
ENTRANCE SCHOLARSHIPS, to be competed for in September, 


1905. 

Wo OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 
open to Candidates under 20 yeats of age, and one of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS in SCIENCE, one of the value of 
4150, and another of £60, open 10 Candidates under 25 years of age. 

ONE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatumy and Physiology, of the value of £50. 

Fu'l particulars may be pbtained on application to the Dean, Guy's 
Hospital, Londun Bridge, S.E. 


TIIE VICTORIA 
UNIVERSITY OF MANCHESTER. 


PLATT BIOLOGICAL SCHOLARSHIP. 

One SCHOLARSHIP of the value of £50 will he offered this year. 

The Scholarship is opea to persons who have studied Zoology or Botany 
in any University or College Laboratory. 

The Scholar will he required to devote himself to research in the Zoo- 
logical and Botanical Laboratory of the University during the tenure of his 
Scholarship. 

Applications should be sent, before July 7, to the ReGistrar, from whom 
further particulars may be obtained. 


JOHNSTON SCHOOLS, DURHAM. 


ASSISTANT MISTRESS required for Secondary Day School for 
Science, Mathematics, and some general work. Salary, £100 per annum, 
rising to £120 per’annum. Applications, with full particulars, to be sent 
to the Princwat before July 8. 
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BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, 


{fi BE. MacKenzie, Pb.D., D.Sc 


Chomistry ow H. Wren, Ph.D., B.A., B.Sc. 


ALBEaT GrireitHs, D.Sc. 
Physics .. one eee mae ae {p Owen, B.A., B.Sc. 

Bee Mean 

. - H. Smart, M.A. 

Mathematics eee an “LW. G: Bien, B.A. B.Sc. 

A. B. Renowg, M.A., D.Sc. 
BEDS GE? cen cau a a cee { F, E. Faitscn, Ph.D, Bese, 
Zoology ... om H. W. UnTHANK, B.A., B.Sc. 


Geology & Mineralogy « Geo. F. Harais, F.G.S. 
Assaying, Metallurgy & Mining. Gzo. Patcuin, A.R.S.M 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applicsl 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 62. (post free 8¢.), on application to the SecrETARY. 


BACTERIOLOGY, PATHOLOGY and PUBLIC NEALTH. 


KING'S COLLEGE, LONDON. 


Hygiene and Sanitary Law—Professor Simpson, M.D, D.P.H. 
Bactericlogy—Professor Hewett, M.D., D.P.H., and Dr. Wittson. 
Chemistry and Physics—D. Sommervitie, M.D., D.P.H. 


The Laboratories are open daily for instruction and research. Special 
arrangements are made to suit the convenience of those engaged in practice. 

Short Courses may be arranged hy those who do not require to take the 
full Cuurse. 

Vacation Course in Bacteriology and Clinical Pathology, July 26— 
August 5. 

ae Syllabus apply to the SeckeETARY or to Prof. Hewvietr. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 


Correspondence Tuition Brey mises Graduates of 


Royal Univeasities, in Algebra, Trigonometry, lheoretical Mechanics, Differ- 
ential and Lategral Calculus, Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries —Apply to Mr. J. CHARLESTON, B.A., Burlington Corre- 
spondence College, Clapham Common, London, S.W. 


NORTHAMPTON INSTITUTE, 
ST. JOHN STREET ROAD, LONDON, E.C, 


The Governing Body invite applications for the following vacant appoint- 

ments :— 
MECHANICAL ENGINEERING DEPARTMENT. 

DRAWING OFFICE and LECTURE ASSISTANT, full time. 
Salary, £120 per annum. : 

PATTERN MAKER and INSTRUCTOR in PATTERN MAKING, 
fulltime. Salary, 120 per annuin. 

JUNIOR DRAWING OFFICE INSTRUCTOR, full time. 
4100 per annum. 

LABORATORY DEMONSTRATOR for the Enginecring Laboratories, 
full time. 

JUNIOR TECHNICAL ASSISTANT, full time. 

EVENING INSTRUCTOR in AUTOMOBILE WORK, two even- 
ings per week. 

ELECTRICAL ENGINEERING DEPARTMENT. 

JUNIOR TECHNICAL ASSISTANT, full time. 

JUNIOR LECTURE ASSISTANT, full time. 

Farther particulars of any of the above, with forms of application, which 
should be returned not later than 10 a.m. on Thursday, June 29, 1905, can 
he obtained on application by letter to 


R. MULLINEUX WALMSLEY, D.Se., Priacipal. 


Salary, 


TO SCIENCE AND MATHL. MASTERS. 


—-Required (1) Science Teacher. Special Subjects, Electro-technics 
and Electricity. £160 to 200. Technical School and Institute. (2) 
Well-qualified Master to teach Electricity, must have had experience 
in the organisation of the work of a Local Technical Instruction Com- 
mittee. £150 to £200. (3) Science and Maths. £130. County School, 


London. (4) Elementary Maths., Physics and Chemistry. £130. 
Secondary School. (5) Physics, Chemistry and Maths. £110 to £120, 
resident. School in Ireland. (6) Graduate or A.R.C.S., Chemistry, 


Physics and Mechanics. £1c0, resident. Endowed Grammar School. 
—For particulars of the above and many other vacancies, address 
Grirfitus, SMmu, Power, ano Smivu, Tutorial Agents (Estd. 
over 70 years), 34 Bedford Street, Strand, London. 


For other Scholastic Advertisements, see pages \xxiti and xxiv, 
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COUNTY OF LONDON. 


PADDINGTON TECHNICAL INSTITUTE, SALTKAM 
CRESCENT, W. 
APPOINTMENT OF PRINCIPAL. 


THE LONDON COUNTY COUNCIL invites applicati 
l pplications for the 

post of PRINCIPAL of the Paddington Technical Institute, Saltranr 
Crescent, W. 
_ The Institute provides instruction in mechanical and cle trical engincer- 
ing, physics, chemistry and biologic: science, art and artistic crafts. Other 
technological subjects will be added in due course. 

The Principal will he required to take up his duties in September nest, 
and to give his whole time to the work of the Institute. He will in other 


tespects he subject to the usual conditions attaching to the Council's 
service. 


The commencing salary will be £500 a year. 

3 Applications should be made on the official form to be obtained from the 
CLERK oF THe Counci, Education Offices, Victoria Kmbankinent, W.C., 
to whom they must be returned not later than 16 am. on Monday, July 3, 
1905, accompanied by one copy of six testimonials of recent date. Persons 
applying through the post for the form of application must enclose i stamped 
and addressed envelope. 

Candidates other than successful candidates invited to attend the Com- 
mittee will be allowed third-clas» return railway fare, hut no other expenses. 

Pepereite: either directly or indirectly, will be considered a disqualili- 
cation. 

i . G. L. GOMME, 

Education Offices, Clerk of tbe London County Council, 

Victoria Embankment, W.C., 
June, 1905. 


COUNTY BOROUGH OF ST. HELENS. 
EDUCATION COMMITTEE. 


MUNICIPAL TECIINICAL SCIIOOL, THE GAMBLE 
INSTITUTE, 


The Education Committee invite applications for tbe following appuint- 
ments, dating in each case from September 1, rgo5 :— 
L. LECTURER on FRENCH and ENGLISH. An English Graduate 
who has resided in France preferred. Salary, £130 per annum. 
I. LECTURER on PHYSICS and MATHEMATICS, possessing 
good qualifications in Electricity. Salary, £130 per annum 
The gentlemen appointed will not be permitted to undertake any other 
duties, but they will bave opportunity for study and research, the teaching 
in each case being mainly in the evening. 
Forms of application, which must be returned on or before Monday, June 
26, together with further particulars, may be obtained from 


JEFF. J. BROOMHEAD, 
Director of Education. 


Education Office, 
St. Helens, Lancs, 
June 13, 1905. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 
POLYTECHNIC SCIIOOL OF ENGINEERING. 


An INSTRUCTOR in ENGINEERING is required to begin work on 
ee 3o in the Polytechnic School of Engineering, Ghizeh (near 

airo). 

The Instructor appointed will be engaged in teaching Descriptive 
Engineering and Hydraulics. 

Candidates must have bad practical experience as engineers, and have 
been engaged on work of a class intimately related to the subjects to be 
taugbt. They should be from 25 to 35 years of age, unmarried, and have a 
robust Constitution. 

A University Degree or Diploma in Engineering is an essential qualifi- 
cation. 

Salary about £430 per annum (4 Eg. 35 per mensem), rising to about 
553 per annum (4 Eg. 45 per mensem). Allowance for passage out to 
Egypt. Wachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenzie, Esy., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 


SCHOOL OF AGRICULTURE. 


An INSTRUCTOR in LAND SURVEYING and FARM 
ENGINEERING is required to begin work on September 30 in the 
School of Agriculture, Ghizch (near Cairo). 

Preference wil! be given to candidates having experience of Practice and 
Teaching. They should be from 23 to 33 years of age, unmarried, and have 
a robust constitution. 4 

A University Degree or College Diploma is an essential qualification. 

Salary about 4295 per annum (4 Fg. 24 per mensem), rising te about 
6393 per annum (4 Eg. 32 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackensiz, Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 
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[ntensifier. 


‘The best cure for weak, thin 


or flat negatives. Intensifies 


the shadow details as well as 
the denser deposits in one 


operation. No risk of stain. 


Economical, portable and keeps. 


Soild in tubes by all chemists. 


LEAFLETS GRATIS. 


BURROUGHS WELLCOME & Co. 
LONDON, SYDNEY AND CAPE TOWN, 


Chief Offices—Snow Hill Buildings, London, 
fe 
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AGRICULTURE AND LANDS DEPART- 
MENT, SUDAN GOVERNMENT. 


Applications are invited for two vacancies as DEPUTY INSPECTORS 
in the Agriculture and Lands Department of the Sudan Government. 
Candidates must be from about 22 to 30 years of age and unmarried. They 
must possess the National Diploma, a University Degree or College Dip- 
loma, in Agriculture, Preference will be given to those wha possess a 
thorough knowledge of Agriculture from the practical standpoint. 

The commencing salary will be £420 per annum (about £430 sterling). 
The successful candidates will be required to take up their dutics as soon as 


. possible. 


Applications, accompanied by copies of testimonials, birth certificate and 
medical certificate, must be sent on or before June 30 to G. P. Foanun, 
Esq., Laburnums, Ashburton, Devon, from whom further particulars may 
be obtained. 
eS 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


Applications are invited for two vacancies as INSPECTORS under the 
Khedivial Agricultural Society, Cairo. Candidates must be from about 22 
to 30 years of age and unmarried. They must fos-ess a University Degree 
or Diploma in Agriculture. Preference will be given to those who possess 
a thorough knowledge of agriculture from the practical standpaint. The 
commencing ¢alary will be £350 per annum. The successful candidates 
will be required to take up their duties as soon as possible alter September 1 
next. 

Applications, accompanied by copies of testimonials, birth certificate and 
medical certificate, must be sent on or before June 30 toG. P. Foangn, 
Esy., Laburnums, Ashburton, Devon, from whom further particulars may 


he obtained. 
a ES 


COUNTY BOROUGH OF BLACKBURN. 


EDUCATION COMMITTEE. 


WANTED in the Blackburn Municipal Technical School, an ASSIS- 
TANT LECTURER on the Science side, to cammence duties in September 
next. The gentleman appointed will have to take charge of classes in pure 
physics, and to devote his whole time to the work. Honours Graduute in 
Physics preferred—opportunities of research. Salary, £120 to £140 per 
annum, according to quulifications. . ; 

Applications, stating experien-e and accompanied hy copies of not more 
than three recent testimonials, should be sent not later than July 11, 1905, 
to the SecrETARY, Kducation Offices, Blackburn. 


N. TAYLOR, Secretary. 


For other Scholastic Advertisements, see pages \xxii and xxiv. 


NAT OGIRE 


[Junr 22, 1905 


COUNTY BOROUGH OF WEST 
BROMWICH. 
EDUCATION COMMITTEE. 


MUNICIPAL DAY TECHNICAL SCHOOL. 

A LADV ASSISTANT will be required in the above Secondary School 
in September next. Candidates must be well qualified for ordinary Form 
work bath as regards edneational and teaching qualifications. Preference 
will be given to one who is willing to take an active part in the school 
games. Commencing Salary, £90 per annom. .\pplication, giving full 
particulars and enclosing copy of three recent testimonials, should be sent 
to the Head Master, not later than Monday, July 10. 


j. E. PICKLES, Secretary. 


UNIVERSITY OF BIRMINGHAM. 


DEPARTMENT OF METALLURGY. 


Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in METALLURGY. Stipend, £150 per annum. 
The successful candidate will be required to commence work on September t 
next, to devote his whole time to the duties of the office, and to work under 
and cairy out the instructions of the Professor of Metallurgy. Applications, 
accompanied by copies of three recent testimonials, should be forwarded to 
the undersigned on or hefore Tuesday, July i. 

Further particalars may be obtained from 


GEO. H. MORLEY, Secretary. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee REQUIRES the services ofan ASSISTANT MASTER 
for the COUNCILCENTRAL SECONDARY SCHOOL, Suffolk Street. 
Su'ary, L109 to £160 per annum, according to qualifications and expe- 
rience. Candidates must b: well qnalified in Engineering Snbjects and 
Mathematics. 

Form of Application may be obtained from the undersigned, which 
should be returned immediately. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edaimnd Street, 

June 20, 1905. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Conncil of the College invites applications for the Post of 
DEMONSTRATOR and ASSISTANT LECTURER in GEOLOGY. 
Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need not be printed) mnst be sent on 
or before Tuesday, July 4, 1905. 
J. AUSTIN JENKINS, B.A., Registrar. 


Tune 6, 19005. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH., 


LECTURESHIP IN MATHEMATICS. 

The Conncil invite applications for the Post of Lecturer in Mathematics 
atthe ahove College. Applications, together with copies of testimonials, 
must reach the undersigned, from whom full particulars may be obtained, 
not later than Monday, July ro, 1908. 

J. H. DAVIES, Registrar, 


GUY'S HOSPITAL MEDICAL SCHOOL. 


Applications are invited for the past of LECTURER on PHYSICS, 
duties to commence on October 1. 

Particulars as to tenure of appointment, remuneration, &c., may be 
obtained from the Dean. 

Applications, stating age, training, and qualifications, with copies of 
testimonials, shonld be sent to the TRRASURER, Guy's Hospital, S.E., on 
or before July S. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CITELSEA, S.W. 


The Governing Rody invite applications for the post of ASSISTANT 
LECTURER and DEMONSTRATOR in the Department of Mathe- 
matics and Physics. 

Commencing salary, £150 per annum. 

Application forms, to be returned not later than July 5, may be obtained 
from the SECRETARY. 


UNIVERSITY OF SHEFFIELD. 


The Council will require at the beginning of October next the services of 
an ASSISTANT LECTURER and DEM INSTRATOR in ZOOLOGY. 
Applications to reach the undersigned, from whom further particulars 


ptained, by July 10. 
W. M. GIBBONS, Registrar. 


UNIVERSITY OF SHEFFIELD. 


The Council will require at the beginning of Octoher nevt the services of 
an ASSISTANT LECTURER in MATHEMATICS. 
‘Applications 10 reach the undersigned, from whom further particnlars 


may be obtained, by July 10. 
W. M. GIBBONS, Registrar. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


TEACHER of APPLIED MECHANICS and of MACHINE CON- 
STRUCTION (Elementary) required for next Session. Particnlars and 
form of application may be obtained from the RecisTRAR. 


INDIA.—Two Masters wanted in August for 


Chorch Scbool at favourite Hill Station, (1) for Mathematics, (2) for 
Science. Must be Graduates and Communicants. Salaries, Rs. 300 a 
month; resident. Organist could earn Rs.60 extra, Free passage. 
Testimonials and statement of age, &c., mst accompany enquiries.— 
Address Professor Lewis, Cambridge. 


THE UNIVERSITY OF LEEDS. 


CHEMICAL DEPARTMENT. 


Applications are invited for the post of DEMONSTRATOR. Salary, 
£130 perannum, Applications shonld he sent not later than Jnly § to the 
REGISTRAR, fron whom furtber particulars may he obtained. 


PHYSIOLOGY.—Wanted, a Teacher for 


mixed elementary and practical evening class.—Apply Sec., Morley 
College, Waterloo Road, 5.E. 


PHYSICS.—Tuition or other work required 


for long vacation by M.Sc. (Manchester).—Box 1860, clo NATURE. 


R.C.S. Student wants Situation: Chemistry, 
Physics. —H. W. Kina, 23 Conway Road, S. Tottenbam, N 


For other Scholastic Advertisements, see pages Ixxii and Ixxiii. 


TYPE-WRITiING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorongh acqnaintance with Modern Langnages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


18-inch Apps-Newton Coil for sale, in perfect 


condition. No trace of oxidation on the vnicanite. G. Bowron, 
57 Edgware Road, W. 


PHOTOMICROGRAPHY for Publishers, 


Lecturers, Manufacturers, and general scientific research. Good work, 
moderate charges.—Saxsy, So Ampthill Road, Aigburth, Liverpool. 


F. G. CUTTELL, Preparer of ROCKS, 


MINERALS, Xe., for Microscopic Examination.—19 Abbotstone 
Road, Putney, S W 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


bas always on baod a large and varied stock of 


SECOND-HAND 
no ewvecas APPARATUS 


AND. PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
‘A> supplied to the Nativnal Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 
Clifton, Henot Watt and Yorkshire Colleges; and twenty otber Scientific 
Institutions, Polytechnics, &c. 
€@— Nature says: ‘‘ Teachers requiring efficient apparatus at a low 


cost for lecture or laboratory pnrposes, might consnlt the list with 
advantage.” 


List on application by mentioning NATURE. 


DRAWING INSTRUMENTS. 


Best Make and Finish. 


SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON, 
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DR. H. STROUD’S 


Apparatus for 


DETERMINING THE 
VELOCITY OF 
SOUND IN AIR, BY 
THE METHOD 
OF RESONANCE. 


The Resonance Tube is 3 ft. 
long, with a graduated scale 
fixed at the side. The sliding 
reservoir moves easily in a 
grooved frame, so that the water 
level can be quickly altered. 


Price, in Polished Mahogany 
aa aa 


SOLE MAKERS— 


BRADY & MARTIN, Lr. 


Scientitic Apparatus Makers, 
NEWCASTLE - UPON - TYNE. 


Makers and Dealers in al] kinds of Chemical and Physical 
Apparatus for Schools and Colleges, Works’ Laboratorles 
and Special Research Work. 


CONSTRUCTION OF NEW FORMS OF APPARATUS 
UNDERTAKEN, 


Write for Circular. 


VOLUMETRIC 
APPARATUS 


Verified and Stamped 
at the 
NATIONAL 
PHY SICAL 
LABORATORY. 


S JOHN J. GRIFFIN & SONS, Ltd., 


SARDINIA STREET, 
LONDON, W.C. 


~ SELF-RECISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


THE ' WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


Sm@— Deseriptive Circular 
Post Free. 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


f any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘'Rapkin, London." 
ACTUAL (WNOLESALE) MAKERS OF ALL KINOS OF METEOROLOGICAL INSTRUMENTS. 


W.H. SMITH & SON'S 
LIBRARY 


EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 

AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 

AND MISCELLANEOUS WORKS. 


The newest and best books of popular interest are 
added as published. 
The books are delivered to the Bookstalls to Sub- 


| scribers’ orders, carriage paid. 


Over 800 branches to which Subscribers can be trans- 
ferred. 

Special Travelling Subscriptions entitling Members to 
exchange at any branch without previous notice. Terms 
on application. 

Books exchanged by Parcels Post, Rail, or other 
means from the Head Office to any part of the United 
Kingdom, Boxes supplied gratis. 

Prospectus and list of recent books in circulation and 
any other information can be obtained upon application. 

A catalogue of Surplus Library and New 
Remainder Books, offered at greatly reduced prices, 
is published monthly, and supplied gratis on application, 

HEAD 


orrice: 186 STRAND, LONDON, W.C. 


BRANCHES at all the Railway Bookstalls. 
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PIQUE (CIBSE MOEST RNS KOTO TIC MAY IER 
Vol. i. By Prof. Friedrich 
(Jena: Gustav Fischer, 


Biochemie der Pflanzen. 
Czapek. Pp. xv+584. 
1905.) Price 14 marks. 

HIS work forms a new type among those on 
physiological botany: in some degree it re- 
sembles ‘‘ Die Pflanzenstoffe’’ of Husemann and 

Hilger, and ‘‘ Die rohen Stoffe des Pflanzenreiches ”’ 

of Wiesner; but whereas the bias of the former is 

pharmacological, and that of the latter economic, the 
subject is treated in this volume more from the 
chemical standpoint. 

The author states that his book is not to be regarded 
as a treatise or handbook for students, but as a work 
for reference, and that he has endeavoured to show 
in it what results the application of chemical methods 
to the problems of botanical physiology have yielded. 

The subject-matter is divided into three parts—a 
historical introduction of 19 pages; a general part of 
62 pages; and a special part of 489 pages. The 
general part is divided into two chapters, dealing 
respectively with the substratum of chemical processes 
in the living organism, and with the processes them- 
selves. The first chapter treats of protoplasm and its 
constituents, colloids. then protoplasmic structures 
and their biochemical import; the second of reactions 
from the standpoint of general chemistry, a survey of 
the conditions of reactions, ionic reactions in the 
living cell, the velocities of reactions, catalysis, the 
general chemistry of enzymes, cytotoxins, and 
similar substances being here made. 

The special part is concerned with the occurrence, 
metabolism, and metastasis of aliphatic substances in 
detail. The general arrangement of this part is in 
the first order chemical: the first section is devoted 
to fats, lecithins, phytosterins, and waxes; the 
second to carbohydrates, commencing with the simpler 
sugars, and ending with the substances forming the 
skeletal structure of plants. In the second order the 
arrangement is mixed; the chapters deal in part with 
the taxonomic, in part with the morphological, ana- 
tomical, and histological distribution of substances, 
and further with the physiology of the various bodies 
considered. 

Photosynthesis receives considerable attention, and 
is regarded in all aspects; in connection with it the 
physics and chemistry of chlorophyll are discussed at 
length, and other pigments are also dealt with. The 
treatment of the physics and chemistry of starch is 
also fairly extensive. An index of the subjects and 
authors will be given at the end of the completed 
work, 

The general nature and structure of the book having 
been reviewed, passage to criticism of it will now be 
convenient. A work of this kind, involving the two 
main ideas of chemistry and plants, requires, if it is 
to yield its full value, so to be arranged as to enable 
the composition or metabolism of a plant (in so far 
as this is known), as well as the distribution of a 
substance or a process, to be ascertained with equal 

NO. 1860, VOL. 72] 


ease. But this is not the case with this work owing 


| to its arrangement; the mode of treatment is analytic 


rather than synthetic. In ‘t Die Pflanzenstoffe ’’ one 
volume deals with the material from the chemical, 
the other from the taxonomic standpoint; but this 
method, although very convenient, necessitates dupli- 
cation. The difficulty could have been here met 
through use of a suitable and strictly methodical 
arrangement, had the divisions of various orders of 
magnitude been formed from different standpoints, 
and had those which constituted each order been of 
similar kind and value. The end can be still attained 
here by aid of a copious and well-arranged index of 
the subject-matter. 

Printers’ errors are not very numerous, and occur 
chiefly in the earlier part of the book. 

Discrepancies and slips of the pen are noticeable 
here and there. For example, on p. 7 Priestley is 
given as the discoverer of oxygen, but on p. 12 
Scheele; on p. 144 anaérobem should be aérobem; 
Bedeutung on p. 434 should be Beleuchtung. From 
the structure of a sentence on p. 39 one might sup- 
pose that ethyl-ether was insoluble in water. Further, 
the last paragraph on p. 313 is hardly consonant 
with the author's apparent acceptation of Meyer’s 
hypothesis of the structure of starch-granules on 
Ds Be 

Since the work is one for reference, hence a com- 
pilation, and since the author has intentionally almost 
entirely avoided critical remarks on the subject-matter, 
the reviewer can only consider the selection from a 
critical standpoint. It may be said, on the whole, that 
the selection has resulted in a very representative 
collection of diverse opinions on controverted ques- 
tions, and in many cases almost an exhaustive one. 
As a result of this, condensation is, in the case of 
many papers, extreme, and at times there is omission ; 
but this is almost a necessary consequence of the mass 
of literature consulted. 

One disadvantage, which is, however, common to 
all books of this class, is the slight indication of the 
relative values of the various works cited; all emerge 
with equal distinctness, except in so far as more space 
is given to some than to others; beyond this clue 
there is no guide to their relative worth. This is 
well shown in the case of the chemistry of starch and 
some of the pigments; a chemist or botanist who had 
not devoted any special attention to these substances 
would rise from a perusal of the epitome here given 
under the impression that there was only chaos. 

In connection with the chemistry of starch the 
author does not seem to have had at hand all the 
works of H. T. Brown and his collaborators, G. H. 
Morris and J. H. Millar, or to have grasped their 
views quite clearly. 

Enzymes are stated to be colloidal catalysors, and 
their colloidal state is said to be of import. In the 
opinion of the reviewer there is no sufficient evidence 
to show that any enzyme is a colloid, and, indeed, 
considerable reason why many should not be so. 
There is even no sufficient evidence that enzymes are 
chemical compounds; they may be essentially mis- 
tures, or merely functions of special conditions. 

In the consideration of the action of accelerators 
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and retarders on amylohydrolysis, there is no mention 
of Ford’s recent work. 

Cytase is stated not to occur in resting seeds, but 
it is present in small amounts in some. 

In giving directions for the preparation of 
Schweizer’s solvent for cellulose, the best method, 
that of dissolving metailic copper in ammonia through 
which a current of air is passed, is not mentioned, 

The function of a critic is to criticise; but he is 
human, and hence prone to eulogise—or blame. In 
this case the reviewer can only yield praise. The 
work fills a void that botanical physiologists have 
long felt. The wealth of material dealt with is sur- 
prising, and the expenditure of labour must have 
been enormous. There is very little evidence of par- 
tiality, whether national or of other kind. The com- 
pass of the work is wide, and it is thoroughly up to 
date. 

The reviewer was especially pleased with the 
general part. For the first time in a botanical work 
adequate stress is put on the importance of colloids 
as such, and on the necessity of knowledge of their 
nature for progress in physiology; and for the first 
time the principles of general chemistry are given the 
position due to them in a work of this class. To 
Prof, Czapek for having done this all botanical 
physiologists must remain indebted. 

In the opinion of the reviewer the value of the work 
would have been enhanced by incorporation in it of 
curves illustrating the various processes described, 
and by citation of mathematical expressions wherever 
they have been proved or found to be applicable. 

If the work should run through subsequent editions, 
as is most likely, it would certainly be best for 
different authors to be delegated for various parts, 
since with the rapid accumulation of material it will 
soon be impossible for a single author to deal 
adequately with a work of such dimensions. 


F. Esconrne. 


THE ELECTROMAGNETIC THEORY OF 
INERTIA, 

(1) Mathematische Einfithrung in die Elektronen- 
diode, lip Ie A. TL TBwehoase Pp. 148. 
(Leipzig and Berlin: Teubner, 1904.) Price 3.20 
marks. 

(2) Experimentelle Elektrizitdtslehre. By IDS, al, 
Starke. Pp. xiv+ 422. (Leipzig and Berlin: 
Teubner, 1904.) Price 6 marks, 

(3) Leitfaden der Physik ftir die oberen Klassen der 
Realanstalten. By Dr. F. Bremer. Pp. vili+294. 
(Leipzig and Berlin: Teubner, 1904.) Price 3.20 
marks. 

(1) [Te property of matter which has always been 

regarded as most fundamental is “ inertia.” 

This property is adopted as the measure of quantity 

of matter in dynamics, and the nearest approach to 

a complete explanation of a physical phenomenon is 

generally supposed to have been reached when the 

phenomenon has been shown to be due to the motion 

of particles possessing inertia. We may say, in fact, 

that the tendency of nineteenth century physics was 
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to give a purely dynamical explanation of everything. 
A striking example of this tendency is Maxwell's 
dynamical theory of the electromagnetic field. 

In 31881 it was shown by Prof. J. J. Thomson that 
a particle charged with electricity possesses some 
inertia due to its electric charge in addition to the 
ordinary inertia of the particle. As the result of 
Kaufmann's measurements, we now know that all 
the inertia of an electron is of this electromagnetic 
kind. It is now further suggested that all matter is 
composed of electrons, so that all inertia is electro- 
magnetic. Density, according to this view, is simply 
number of electrons per unit volume.  Electro- 
magnetic inertia, that is, all inertia, is due to the 
energy of the magnetic field produced by the moving 
charge of electricity, The energy of this magnetic 
field resides in the ether. According to Maxwell's 
dynamical theory, the electromagnetic energy of the 
ether is due to motion of parts of the ether, these 
parts possessing inertia. But the only kind of inertia 
which we really know is the inertia of matter, which 
is due to the electromagnetic action of the electrons 
of which matter is made up. If inertia is due to 
electrons, then if we ascribe to parts of the ether the 
property of inertia we ought to say that the ether 
contains so many electrons per unit volume. But the 
free ether is not supposed to contain any electrons; 
in fact, if we explain inertia by the energy of the 
magnetic fields produced by moving charges, then 
evidently to explain this energy by inertia in the ether 
is merely to argue in a circle. The position is, then, 
that inertia is explained in terms of the electro- 
magnetic field, and that now some explanation of this 
field is required not involving inertia at all. So 
far, no such explanation has been offered. Larmor 
has suggested that the ether has an enormous density 
Or inertia per unit volume, and that it moves along 
the lines of magnetic force. This explanation must 
evidently be abandoned if matter is regarded as made 
up of electrons having only electromagnetic energy, 


| or else we must say that the ether has a sort of 


inertia, not the same as the inertia of matter, but 
like the kind of inertia matter was supposed to have 
before the electromagnetic theory of inertia was put 
forward. 

To say this, however, is merely to ascribe to the 
ether a property the definition of which is that it 
explains what it is required to explain; it is, In fact, 
merely the old process of ‘“ explaining ” a thing by 
inventing a name for its explanation. The properties 
of the ether, then, expressed by Maxwell's system of 
equations are at present without any explanation, but 
they have taken the place of inertia as the funda- 
mental thing in terms of which phenomena are to be 
explained. In these circumstances the appearance of 
Dr. Bucherer’s small volume on ‘* Elektronentheorie ”’ 
is exceedingly opportune. It contains a concise and 
readable account of Lorentz’s splendid theory and of 
the electromagnetic theory of inertia. The introduc- 
tion gives a short account of the properties of kathode 
rays and radium radiation, which, of course, are the 
properties of electrons on which the electronentheorie 
is based. Chapters i. and ii. contain a short account 
of Lorentz’s theory for bodies at rest, and chapters 
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iii. to v. the theory for moving charges, vector 
analysis being used throughout. The remaining 


chapters deal with radio-activity, rotating charges, 
radiation from electrons, the Zeeman eifect, the 
theory of Réntgen rays, aberration, and dispersion. 
The mathematical theory of the properties of elec- 
trons appears to be well and clearly dealt with on the 
whole, and the author has managed to compress a 
great deal of information into a small space. English 


given to some English physicists to whom the 
initiation of the whole theory is really due. The parts 
of the book dealing with experimental facts and the 
theory of things outside the electromagnetic theory 
are rather superficial and sometimes erroneous. For 
example, it is stated that the radio-activity of radium 
emanation diminishes very rapidly with rising 
temperature, and that this can be deduced thermo- 
dynamically from the large amount of energy evolved. 
This glaring error shows conclusively that the author’s 
acquaintance with the literature of radio-activity is of 
the slightest. The book will no doubt be welcomed 
by many anxious to learn about the new views on 
inertia and matter, and to such it should prove useful. 
(2) Dr. H. Starke’s book on experimental electricity 
and magnetism contains a very up-to-date and excel- 
lent elementary account of the subject. The explan- 
ations of many of the experiments described seem 
scarcely full enough to enable students actually to 
work from them, but it is evidently not intended that 
they should do so without further help. Many good 
diagrams of modern forms of apparatus are given. 
(3) Dr. F. Bremer’s book on physics for the upper 
classes in schools is a rather bad type of school text- 
book in which it is sought to make things suitable 
for school children by giving very short and scrappy 
accounts of everything. It looks like a book which 
might be useful to a student with a very good memory 
in cramming for an elementary examination in 
physics. He might get through the examination, but 
he would have learnt nothing worth knowing. 
Harotp A. Wirson. 


SOB Ol NESE She On Esl LTONSTON THE 
RIVIERA, 

Streifsiige an der Riviera. By Eduard Strasburger. 
Revised edition, with 87 coloured iflustrations by 
Louise Reusch. Pp. xxvit+480. (Jena: Gustav 
Fischer, 1904.) Price 10 marks. 

op ae Riviera has of recent years become regarded 

as the playground of wealthy people whose only 
idea of enjoyment consists in spending hours in the 
unhealthy atmosphere of the casino at Monte Carlo, 
raising dust with a motor-car, dining at separate tables, 
or sitting in an hotel lounge. But such people see 
nothing of the real Riviera, with its wealth of wild 
flowers, its charming rock villages perched on heights, 
its olive, orange, and lemon groves, and its torrent 
beds up which one scrambles from rock to rock, pass- 
ing a succession of pretty pictures each prettier than 
the previous one. On first reading Prof. Strasburger’s 
book, the reviewer formed the impression that the de- 
scriptions were too prosaic and wanting in sunshine. 
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It cannot be said that the author has succeeded in giv- 
ing that warmith of colour to his account which charac- 
terises Mr. Casey’s charming book. But since that 
impression was formed the present writer re-visited the 
Riviera, and the feature which he most noticed was 
how exactly every minute detail tallied with Prof. 
Strasburger’s descriptions. The information contained 


| in this book is just what is wanted to make a visit to 


| the ** Cote d'Azur”? both enjoyable and instructive. 
readers will probably feel that sufficient credit is not | 


A large proportion of the text is taken up with his- 
torical accounts of the various cultivated plants and 
trees growing in the district. The most characteristic 
vegetation of the lower valleys—the vine, orange, 
lemon, olive, fig, cypress, and palm—is largely the re- 
sult of ‘‘alien immigration.” Before the hillsides 
were carefully terraced and cultivated they were over- 
grown with small scrub or “ maquis”’ (Italian 
‘‘macchia ’’) consisting of pines, rosemary, myrtle, 
tree heath, three species of cistus, mastic, juniper, 
the characteristic spilked lavender (Lavandula 
stoechas), the remarkable spiny euphorbia (E. spinosa), 
and a number of other plants too numerous to mention. 
The aromatic perfume of many of these plants is one 
of the most salient features of the ‘‘ maquis.’’ In 
Prof. Strasburger’s description of this characteristic 
undergrowth, the word ‘* Duft ’”’ (perfume) occurs over 
and over again. It is only after walking through such 
vegetation that one realises that this very repetition 
makes the description all the more accurate and real- 
istic, and readers of the book will do well to bear in 
mind the fact that each occurrence of the word usually 
refers toa different scent. Prof. Strasburger’s descrip- 
tions of the ‘‘ maquis ’’ mostly refer to Antibes, where a 
considerable area of this primitive vegetation still re- 
mains untouched. In many places along the coast 
the ‘“*maquis ”’ is being rapidly cut down to make 
room for unlovely vineyards, and the face of the 
country is being made less beautiful. 

Considerable space is devoted to a description of the 
gardens at La Mortola, and the scent manufactories at 
Grasse also occupy many pages. In reading these 
descriptions one cannot help regarding the author 
somewhat in the light of a walking encyclopedia. He 
gives long digressions on the manufacture of chemical 
perfumes in connection with Grasse, and he makes his 
account of Sir Thomas Hanbury’s garden the oppor- 
tunity for giving much historical information about 
many economic plants such as the tea, coffee, and 
cocoa plants the sugar-cane—and, thence, the intro- 
duction of beet-sugar, the ebony and the camphor tree 
—which can hardly be regarded as the characteristic 
vegetation of the district. On the other hand, several 
interesting features are mentioned which a casual 
visitor might overlook. The characteristic flora of 
Hyéres and the comparative absence of dust in the 
Esterel mountains are associated with the remarkable 
difference of geological formation as compared with 
the more frequented and fashionable but dustier winter 
stations in the limestone districts. The nightly con- 
cert of green frogs to which the author alludes is a 
sound which brings the Riviera vividly back to every- 
one who has heard it. 

On the whole, Prof. Strasburger seems to have de- 
voted most of his attention to studying the plants 
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growing in gardens and near the towns, and he does 
not describe many scrambles up into the distant 
mountains. But of the wild flowers to be found on 
the hillsides or up the torrent beds no better guide 
could be afforded than the beautiful series of coloured 
illustrations distributed throughout the text. It is 
possibly a pity that the figures are mostly printed 
with black outlines, and it might be thought 
preferable to have them printed on plates instead 
of mixed up with the letterpress. In addition 
to flowering plants, a number of the characteristic sea- 
weeds have also been illustrated, and several charming 
little sketches of Riviera coast scenery, in the form of 
headings to the descriptions of the five different holi- 
days spent by Prof. Strasburger on the Riviera, are a 
welcome addition. All these illustrations have been 
tastefully drawn and coloured by Fraiilein Reusch. 
G. H_ Bryan. 


INTERNATIONAL PHYSICS, 

Recueil d’Expériences élementaires de Physique. By 
Henri Abraham. Part ii. Pp, AUG, (Tees 8 
Gauthier-Villars, 1904.) Price 6.25 francs, 

WE have already reviewed the first part of this col- 

lection of physical experiments, which has been 

gathered together under the auspices of the French 
Physical Society. A large number of physicists from 
all over the world have participated in the collaboration 
by sending both descriptions of experiments and biblio- 
graphical references, and the editor’s work has con- 
sisted in giving as much homogeneity as ‘possible to 
the products of this multiple collaboration. 


The present and concluding part embraces the sub- 


jects of acoustics, optics, electricity and magnetism. 
On the whole, the experiments in this part are of a 
more difficult and elaborate kind than those previously 
described. This is to some extent, no doubt, due to 
the nature of the subjects treated. General manipula- 
tion and mechanics required less reference to be made 
to complicated and expensive apparatus than the sub- 
jects considered here. As a consequence of this the 
private student who has no access to a properly 
equipped laboratory will find much greater difficulties 
in his way. He will still find a field for work: in acous- 
tics and light. With a few springs and wires a con- 
siderable amount may be done in sound; and, in the ex- 
periments on light, homely articles like pins and cham- 
pagne bottles are freely made use of. But in elec- 
tricity and magnetism he must be prepared for greater 
outlay in apparatus. We lay stress on this point, be- 
cause in our previous reference we recommended the 
book strongly to the private student with a taste for 
practical mechanics. 

The present part will be found of greatest utility to 
the schoolmaster eager for hints in the arrangement 
of class and lecture experiments. One special feature 
in the descriptions is that in most cases the dimensions 
of the apparatus which have been found to work well 
are given. This will certainly save a teacher a great 
deal of time, which otherwise he would need to spend 
in experimenting himself in order to discover the suit- 
able size and shape of his apparatus. We do not hesi- 
tate to say, however, that time so spent is never lost, 
and if in the busy workaday world of the teacher some 


NO. 1860, VOL. 72] 


means for saving of time is essential, it has its disad- 
vantages. 

It is usually only by the somewhat laborious method 
of trial and error that one learns the conditions neces- 
sary for success. 

There does not seem to be much in the volume which 
is absolutely novel as regards style of experiment. The 
aim, obviously, has been to describe as simple experi- 
ments as possible illustrative of all the common laws 
of physics. This description is in all cases very brief. 
There is no introduction of theoretical considerations; 
nor is there any attempt to make the subject attractive 
to a general reader. A figure, a short account of the 
construction and mode of using the apparatus—that is 
all. 

in some cases the suggestions are open to criticism in 
minor details. Thus, vibrating springs, which ought 
to be attached to a fairly solid support, are shown 
screwed to a slender skeleton wooden box. But in the 
main the suggestions seem excellent, and there are few 
teachers who will be able to learn nothing from them. 

The diagrams are not always clear; nor are they such 
as to give the book an attractive appearance. 

Briefly, the collection is meant for the teacher and 
not for the student. To the former it is commended, 
with the hope that he will be able to give life to these 
somewhat dry bones by instilling his own individuality 
into them. 


LIGHT AND HEALTH. 


The Effects of Tropical Light on White Men. By 
Major Charles E. Woodruff. Pp. vii+358. (London 
and New York : Rebman, Ltd., 1905.) Price 10s. 6d. 
net. 

HE title of this book gives little idea of the enor- 
mous field traversed by the author, or of the 

amazing conclusions at which he has arrived. We 
understand that the work is intended for laymen as 
well as for medical readers, and particularly for 
Americans about to reside in the Philippines. No ex- 
ception can be talken to the advice given by Dr. Wood- 
ruff in his concluding chapters. The necessity for 
opaque white clothing, and of sufficient protection to 
the head; the paramount importance of the siesta, and 
of avoidance of work and social functions in the middle 
of the day are recognised by Europeans living in the 
tropics. The suggestions as to the selection of suit- 
able recruits for the army in the Philippines are admir- 
able. 

But it is impossible to accept many of Dr. Woodruff’s 
deductions from the scientific observations which he 
so largely quotes. Even if we tale it for granted that 
the ‘ death-rate of a place is proportional to its sun- 
shine and inversely proportional to its latitude, other 
factors being climinated,’’ does it follow that the death- 
rate is dependent upon the amount of light, and have 
the other climatic conditions, and especially the 
parasitic insect life, no influence? Dr. Woodruff 
would have us believe so. He informs us that 
light is like alcohol, tea, coffee, and other stimulants. 
In moderation, it is beneficial; in excess, it is harmful. 
We can do without it, but our metabolism is too 
sluggish or defective if we do not get it.’’ Excess of 
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light, we are told, produces first stimulation and then 
depression, neurasthenia and even loss of memory. To 
protect us from these terrible ills we require a skin so 
highly pigmented that the sun's rays cannot influence 
our delicate nervous organisation. The want of a suf- 
ficiency of pigment in the skin, Dr. Woodruff informs 
us, has played an important part in the history of the 
world. The decline and fall of the Roman Empire 
and the decay of Greece were, in his opinion, due to 
the fact that the military forces of these powers were 
largely recruited from the northern blonde races. 
These dominating blondes, bred under cloudy skies, 
were reduced to impotence because their skins were 
insufficiently pigmented to resist the baleful influence 
of the bright sun of the Mediterranean. Light, and 
not luxury, was responsible. It is not surprising 
to learn that the conduct of the schoolboys of New 
York is worse on a bright June day than on a cloudy 
day in winter, but we should have thought that the 
author's reminiscences of his own school days would 
have suggested that there were other more probable 
causes than the irritating effect of the chemical rays 
of light upon the schoolboy’s nervous system. 

It is difficult to criticise an author who, in consider- 
ing the experimental work of Ferni, whose opinion 
differs from his own, says, ‘* it seems certain that he 
has been misquoted, and that the fact is the reverse of 
what he is alleged to have said.’’ It is surely usual in 
a scientific treatise to verify references, but here, as 
elsewhere, Dr. Woodruff appears to have been rather 
hurried. 

While admiring the author's industry and _ his 
courage in advancing his contentions, we cannot but 
consider many of his conclusions unwarranted. With 
the remark that it is a pity that our slum babies cannot 
undergo such ‘ torture,’ we cannot forbear quoting 
the following statement of Dr. Woodruff :— 

‘*We moderns of the intelligent classes alone vio- 
late the mother’s instinct to hide away in the dark with 
her baby, and we ruthlessly thrust it out into the sun’s 
rays, actually strapping the poor little sufferers into 
their carriages and torturing them with the direct rays 
of the sun pouring down into their faces.”’ 


OURMBOCK SHEIF, 


Handbuch der Heidekuliur. By Dr. P. Graebner. 


Pp. viiit+296. (Leipzig: W. Engelmann, 1904.) 
EriCe OS mtlets 
Tue German word “heide,”’ like the English 


‘‘heath,”’? is applied to very different types of vege- 
tation. In the narrowest acceptation it signifies a 
district covered with dwarf shrubs where ling or 
heather predominates, and such a formation is not 
uncommonly asscciated with loose, sandy soil. 
in north Germany “ heide ’’ implies a wood, usually a 
pine wood, and the same conception attaches to it in 
other parts of Germany, as, for instance, the Dres- 
dener Heide. Heath is therefore not a formation 
according to the ecological use of the word, but is 
applied to land where certain physical conditions 
prevail, and covers not only stretches of open wood- 
land, but also grass and other moors, and may even 
be extended to peats and bogs. One feature common 
to these different formations is the presence of humus, 
and this is included in the definition given by 
Ramann. ; 

The suggestive views as to the formation of heaths 
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advanced by Dr. Graebner in 1901 have become 
widely known, and have received very general accept- 
ance. Heaths or moors may develop on sands or 
under water, but in north Germany, at any rate, and 
not improbably in other countries, much of the heath- 
land has taken the place of forests. Opinions differ 
as to the causes which have brought about the change. 
Borggreve and Krause have attributed the disappear- 
ance of forests to destruction by animals, but Graebner 
attaches more importance to continual draining of 
salts into the lower layers by percolating water. 
Another factor, which has not been sufficiently empha- 
sised by Graebner, is the action of those bacteria 
which give rise to humus in the absence of air. Want 
of air no less than impoverishment of the soil plays 
its part. 

-\lthough the book is written for the practical man, 
Dr. Graebner has included a certain amount of purely 
scientific matter where it has a bearing on economic 
problems, but the chapter written by Mr. O. von 
Bentheim is more especially concerned with practical 
considerations. It is evident that profitable cultiva- 
tion of heath land requires not only careful and scien- 
tific farming, but in some cases success can only be 
attained by general cooperation of the farmers either 
as a society or under Government supervision. The 
preparation of the land for agricultural farming or for 
tree planting is discussed in detail; as a preliminary 
deep ploughing is advisable and quite necessary where 
moor-pan has formed. Moor-pan (Ortstein) is prac- 
tically a layer of stone, which is formed when perco- 
lating water containing humates reaches layers of 
soil which are rich in mineral salts; the humates are 
precipitated, and bind the particles of soil into a 
stratum of stone, which as it thickens cannot be 


| penetrated even by tree roots. 


In the latter portion of the book the different 
formations are considered from the purely botanical 
standpoint according to the characteristic plants. The 
problems connected with the cultivation of heaths are 
complicated but interesting; for this reason the 
opinions of Dr. Graebner, who has made a careful 
study of the subject, are the more valuable. 


I Nuovi Indirissi ec le Promesse della Odierna Antro- 
pologia. By Fabio Frassetto. Pp. 71. (Castello: 
C. E. S. Lapi, 1905.) Price 3 lire. 

Tuis little work consists of a series of four lectures 

which the author delivered as an introduction to his 

course of anthropology in the 1904-5 session of the 

University of Bologna, where, after a break of twenty 

years, he has taken up the work begun by Sergi be- 

fore his removal to Rome. Appropriately enough, the 
first lecture of the four deals with Sergi and his prin- 
ciples of skull classification, and sketches very briefly 
the types and the deductions which Sergi draws from 
them—Eurasian and Eurafrican forms, and five species 
of pygmies—at the same time pointing out that many 
of these views are only provisional. Dr. Frassetto 
holds that just criteria of race are of the utmost 
importance, not only for the sociologist, which most 
inquirers would be prepared to admit, but also for the 
medical man, who will more readily diagnose the 
maladies which he has to treat, in proportion as racial 
morphology and pathology are determined with pre- 
cision and at the same time it becomes possible to 
classify the individual patient from an anthropological 
point of view. If he is too sanguine in this, another 
point on which Dr. Frassetto insists does not seem 
beyond the range of practical politics; this is the 
development of pedagogic anthropology, which shall 
regulate the education of the individual child by 
scientific principles. Even here, however, at any rate 
in our own case, the problem of feeding the child and 
of providing it with a healthy body will probably 


occupy the first place for some time to come, so far as 
elementary education is concerned. 

The second lecture deals with the work of Maggi 
and the morphology of the cranial bones. This is a 
subjeet on which Dr. Frassetto has himself published 
some valuable studies. He would have done well to 
indicate in his lecture that some, at any rate, of the 
new views on the number of centres of ossification are 
based on what seenis to be an unduly small collection 
of cases. The third lecture treats of de Giovanni 
and his work in elinieal anthropology, which deals 
with a patient according to his morphological charac- 
teristics rather than as an individua]. Finally, we 
have a sketch of the work of Lombroso on criminality 
and genius. Dr. Frassetto insists on the need for 
scientific treatment of criminals, especially those of the 
habitual class. 

It goes without saving that in brief studies of this 
sort we only find the broad outlines, without qualifi- 
cation or hint of ditheulties, and herein lies perhaps 
a certain danger for the unfledged anthropologist who 
attends the academic courses. The book is, however, 
readable, and offers an example to English anthro- 
pologists who wish to ii terest a larger public. 

OW. We 


Catalogue of the Lepidoptera Phalaenae in the British 
Museum. Vol. v. Catalogue of the Noetuidz in 
the Collection of the British Museum. By Sir 
George F. Hampson, Bart. Pp. xvi+634; pls. 
Ixxvili-xev. (London: Printed by Order of the 
Trustees, 1905.) 

WE congratulate the authorities of the British Museum 

and the indefatigable author on the steady progress 

of this important work, of which a fresh volume 
appears, with almost clockwork regularity, every two 
years. The present volume is the second devoted to 
the Noctuida, and contains the second subfamily, the 
Hadeninze. These are much less showy moths than 
those dealt with in the first three volumes of the 
series, and are more subdued in their colouring; but 
they are perhaps more interesting to British entomolo- 
gists, for the family is fairly well represented in the 
northern hemisphere, although in a work devoted to 
the moths of the whole world, British, or indeed 
European, species are few and far between. The 
work is profusely illustrated, the descriptions are full 
but not too lengthy, and short notices ot larvee, where 
known (some of which are here published for the first 
time), have been included. The keys to the genera 
and the tables of species will also be found very useful 
by working entomologists. A table of the phylogeny 
of the 78 genera into which the author divides the 

Hadeninz is given on p. 2, but without comment, 

which we think is wise, for such tables, in the pre- 

sent state of our knowledge, can only be tentative ; 
and comments on the supposed affinities of genera 
have often a tendency to become too dogmatic. 

Synonymy cannot, of course, be given in full in a 
wotk of this character. but in the case of European 
species, which are most burdened with it, the neces- 
sity for further details is largely obviated by a 
reference to Staudinger’s last catalogue; still, we 
think that, in the case of the few British species, 
Barrett's ‘“‘ Lepidoptera of the British Islands’ might 
have been referred to. 

We heartily commend this important book to the 
working entomologists of all countries. Five volumes 
have already appeared, but if it is ever completed it 
will certainly far exeeed in bulk the twenty -seven 
volumes of the “ British Museum Catalogue of Birds.’ 
Hitherto it has been wholly the work of one man, and 
we hope that when he finally lays down his pen, a 
very large proportion of the gigantic task of deserib- 
ing the moths of the world will have been accomplished 
by | his hands. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The Spinthariscope and Retinal Excitability. 


I Have recently been making a series of observations 
upon retinal excitability, and have used, among other test 
stimuli, the well known flashing scintillations of a pocket 
spinthariscope. The special value of the instrument in 
this connection is the subminimal or minimal intensity of 
the retinal excitation judged by the disappearance or 
appearance of visual sensation. The method used by 
physiologists for ascertaining whether any given condition 
alters the excitability of a tissue is that of stimulating 
periodically the tissue by subminimal or minimal exciting 
agencies under constant conditions and then changing one 
of these conditions; if, as the result of such change, the 
subminimal or inadequate stimulus becomes adequate, the 
excitability of the tissue has been raised by the change; if. 
on the other hand, the minimal or adequate stimulus 
becomes inadequate, then the excitability of the tissue has 
been lowered by the change. 

Mt is well known that with the ordinary pocket spinthari- 
scope no luminous effects are seen unless the eye has been 
rendered sufficiently sensitive by some minutes’ darkness ; 
this is especially the case during the daytime, the effects 
at night being almost instantaneously visible. The stimu- 
lation of the retina by the scintillating flashes is thus of 
the minimal order, and becomes subminimal when the eve 
is exposed to daylight. 

It is thus possible to place the eve under different con- 
ditions, and toe determine by means of the visibility of the 
flashes in the spinthariscope whether the retinal excitability 
has been raised or lowered; the method has the merit of 
great simplicity, all that is necessary being to go into a 
dark room and immediately look through the instrument ; 
the time necessary for the appearance of the first visible 
luminosity and for the full appearance of the flashes is 
longer the lower the general excitability of the refina. 

A further point of physiological interest is bronght out 
by simple experiments along these lines. It is well known 
that when the eyes at night look at groups of stars, faint 
groups not in the direct line of vision are distinctly seen 
which disappear when the gaze is directed towards them. 
There is an accumulating mass of evidence that this 
familiar experience is the sensory aspect of a modified con- 
dition of the retina, the modification consisting in an 
augmented excitability of the peripheral portions of the 
retina. It appears probable that such peripheral augmented 
excitability is localised particularly in the outer segments 
of one set of retinal clements, the rods, which contain 
the visual purple discovered by Wiihne. The rods are 
extremely numerous in the peripheral region, and con- 
stitute the sole elements in nocturnal birds such as the 
owl. The visual purple of the rods is blanched by light, 
especially by the more actinic rays, but the blanching dis- 
appears with darkness, and this re-constitution of the 
substance is associated with the presence of the choroidal 
pigment. There is thus an adaptation process which 
renders the dark-adapted eye more excitable than it other- 
wise would be, and this augmented excitability is especially 
prominent in that part of the retina which contains large 
quantities of rods, viz. the peripheral portions. The 
specialised elements of the central part of the retina 
(macula lutea) consist in man almost entirely of cones; 
it is undoubted that in daylight this part is the most 
excitable region, and that it possesses to a remarkable 
degree the capacity of localised response, thus enabling 
two sources of Jight to be discriminated as distinct when 
so near .together that they subtend an extremely small 
angle. At night, or with the dark-adapted eye, the whole 
condition is modified, and the peripheral part of the retina 
has its excitability augmented more than the central part, 
so that sources of light of subminimal intensity for the 
latter are adequate to excite the former; these facts are 
readily demonstrable by means of the spinthariscope. 

Thus if in the day time the observer takes the spin- 
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thariscope into a dark room he will notice that the first 
visible effect is a slight general luminosity when the visual 
gaze is directed down the optical centre of the little tube. 
If, however, the gaze is shifted to the side of the tube, the 
whole spinthariscopic display with its scintillating flashes 
becomes distinctly visible. On opening the door of the 
dark room and going into the daylight the subsidence of 
the central and peripheral responses can be followed, whilst 
on returning to the dark room the re-appearance, first 


peripheral and then central, can be observed with great | 


distinctness. The essential difference between the light- 
adapted eye and the dark-adapted eve is thus readily 
demonstrable, and the rapidity, as well as the efficiency, of 
such adaptations can be easily followed if the eye is sub- 
jected to appropriate periods of darkness and of light. 

It is evident that with such a minimal test the influence 
of a large number of other conditions may be investigated. 
Without going into these, | mav mention one of consider- 
able interest. If the observing eye is kept in the dark- 
adapted stage by means of a removable bandage, whilst 
the other eye is subjected to periods of darkness followed 
by daylight illumination, then the visible effects in the 
dark room still indicate modification. In my own case 
illumination of one eye causes a distinct lowering of the 
retinal excitability of the other one, this being especially 
characteristic of the peripheral region of the retina. In 
this connection it should be remembered that the pigment 
cells alter in the frog as the result of illumination, and 
that this alteration has been shown by Engelmann and 
v. Gendre to occur when, the eyes being kept dark, the 
skin of the frog is illuminated; one eye thus influences 
the other. The spinthariscope with its constant minimal 
excitation affords a means of demonstrating this con- 
sensnal effect. It appears to me that with slight modifi- 


cations the instrument may become of considerable clinical - 


value. For clinical use it has the merit of being portable 
and easily used. It furnishes, with no apparent decrease 
through time, use, &c., a constant and continually re- 
curring stimulus which is of threshold exciting value. It 
can be easily applied to either the central or peripheral 
portions of the visual field, and gives indications which 
are comparable with each other, and are only altered 
through alterations in retinal excitability. No doubt it can 
be modified in form so as to be still more useful from the 
clinical point of view, but even in the form in which, as 
a scientific toy, it is now presented, its use will show 
whether the central or peripheral retinal excitability is 
abnormal, and 1 anticipate that before any changes can 
be observed with the ophthalmoscope, it will be possible 
by its means to ascertain alterations in retinal excitability 
in the early stages of disease. Francis GOTCH. 
Physiological Laboratory, Oxford, June ro. 


Solar Changes and Weather. 


Ix Nature of June 8 (p. 129) Dr. Lockyer says :—‘‘ Up 
to the present time’ (italics mine) ‘* those who have been 
attempting to explain variations of weather on the sup- 
position of solar changes have been looking for the effect 
of solar action as either increasing or decreasing simul- 
taneously the rainfall over the whole earth.”’ 

This is, I think, somewhat inaccurate. The possibility 
of a given phase of solar change being causally related to 
opposite weather conditions in different regions has been 
recognised by many, if ] mistake not, for a considerable 
time. 1 might instance M. Angot, who expressly affirms 
it in his ‘* Traité de. Métcorologie,’’ published a few years 
ago; and what he there says on the subject indicates a 
certain currency of the idea previously, of which (no 
doubt increasing) currency back volumes of Nature and 
other serials give evidence. The idea of a barometric 
see-saw in Asiatic regions, connected with sun-spots, was 
discussed in Nature so far back as the ‘seventies, if I 
remember rightly. mis 18% Alls 


Wit regard to Mr. A. B. M.'s remarks above, may 
I, in the first place, mention that I am familiar with 
some of the meteorological researches of such high authori- 
ties as Chambers, Meldrum, Blandford, Eliot, Hann, 
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Angot, &c., but still there seems to be a tendency for the 
solar changes, that is, changes indicated by sun-spots, to 
be considered as affecting the whole earth simultaneously 
at any one epoch. It would have been more correct for 
me to have written ‘‘ Up to the present time many of those 
who have, &c.,’’ than ‘‘ Up to the present time those who 
have, &c.,”’ but at the time of writing | was considering 
more the generally conceived impression as to the relation 
between sun-spots and meteorological changes than the 
results of investigation of any particular region on the 
earth's surface. 

To take a case in point, two years ago M. Charles 
Nordmann (Comptes rendus, vol. cxxxvi., p. 1047, May 4, 
1903) communicated to the Paris Academy of Sciences a 
paper entitled ‘La Périod des Taches solaires et les 
Variations des Températures moyennes annuelles de la 
Terre.’ This title implied that the solar changes were 
affecting the whole earth similarly, but the investigation 
was only restricted to the equatorial regions, where the 
conditions are most favourable for such an inquiry. 
Further, 1 am inclined to think that the result he obtained 
will be found to apply only to that portion of this equatorial 
belt lying between abont longitude 40° E. and 140° E. 
The reason for this is that out of the thirteen stations in 
all which he employed, eight were included in this region 
(five stations of which were given double the weight of 
the others), and only five were situated in the other part 
of the belt. If it were possible to include more stations 
in the western hemisphere, the relation between tempera- 
ture and sun-spots which he obtained might probably be 
reversed, Wititiam J. 5. Lockyer. 

Solar Physics Observatory, South Kensington. 


Fictitious Problems in Mathematics. 

Ow reference to § 156 of “ Rigid Dynamics,” it will be 
seen that the definition there given is identical with that 
contained in Dr. Routh’s letter of May 25, with the ex- 
ception that the words ‘‘ When the bodies . . .”? occur in 
my edition instead of ‘‘ When bodies. . . .”’ No. state- 
ment is made as to what is meant by saying that a body 
is perfectly rough, and it is against this latter mode of 
expression that my attack is directed. For this reason it 
may be maintained that the definition given in the book 
in which the problem occurs is inapplicable to the problem 
as at present worded. Otherwise we appear to be dealing 
with a plank such that in the given circumstances, one of 
which is resting on a smooth table, the amount of friction 
necessary to prevent sliding can certainly be called into 
play, and this is apparently inconsistent with Dr. Routh’s 
interpretation. 

1 would challenge your correspondent, ‘‘ An Average 
College Don,” to point to any text-book containing an 
explicit definition of a perfectly rough body (not bodies) ; 
also a perfectly smooth body. lf he succeeds, | anticipate 
no difficulty in furnishing him with examples of questions 
which are either inconsistent with his definition, are 
ambiguously worded, or are open to some equally serious 
objection. G. H. Bryan. 


History of a White Rhinoceros Skull, 


Tne interesting specimen of the skull of the white 
rhinoceros (R. simus) referred to by Prof. H. F. Osborn, 
of the American Museum of Natural History, New York, 
in Nature of June 8 (p. 127), was, thanks to the kind- 
ness of Mr. Graham, carefully examined by me before its 
sale. Its chief interest lay in the fact that the horns 
had never been detached, and consequently showed the 
true position of the nasal horn in this species; it was at 
right angles to the downward sloping surface of the nasal 
bones, thus bringing it into a most efficient position for 
attack. 

There is a fine skull of this species in which the horns 
have been placed in their true position ; it is numbered 
2154 in the osteological series of the Musenm of the Royal 
College of Surgeons. The animal was shot by Gordon 
Cumming. 

The length of the nasal horn is 860 mm. (34 inches). 

® C. STEWART. 
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The Romance of the Nitrogen Atom. 

Witn reference to the interesting letter by Dr. Irving 
in NatuRE of June 15 on ‘‘ The Romance of the Nitrogen 
Atom,’’ I should like to point out that ammonia is not so 
stable as is sometimes imagined. I have shown recently 
not only that ammonia decomposes slowly at a temperature 
of about 700° C., hut that the decomposition is irreversible 
(Proc. Roy. Soc., June), so that it will proceed until no 
ammonia remains. The rate of decomposition decreases 
rapidly with temperature, but it appears probable that even 
at the ordinary temperature of the air the decomposition 
must still proceed, although with excessive slowness. A 
mixture of nitrogen, hydrogen, and ammonia would thus 
appear to be in ** false equilibrium,’’ in the same way as a 
mixture of hydrogen, oxygen, and water vapour, but in 
the opposite sense. The ‘silent discharge "’ will decom- 
pose as well as synthesise ammonia, and brings about a 
state of equilibrium. Sparking has also the same effect. 
In these cases the equilibrium is a true one, so long as the 
experimental conditions remain unaltered, and it ensues 
when the rates of formation and decomposition of the 
ammonia are equal. Eo PSP ERMAN 

University College, Cardiff, June 17. 


Notes on the Habits of Testacella. 

Unper the above heading in Nature, vol. xxxiv. p. 617 
(October 28, 1886), Prof. E. B. Poulton recorded the 
capture of twenty-two specimens of this rare slug upon a 
wall in Oxford. On that occasion there had been ex- 
ceptionally heavy rains, and it was suggested that the 
animals had been driven out of their usual habitat, the 
earth, as it became sodden with moisture. I am in a 
position to confirm the accuracy of this suggestion. Last 
evening I captured five specimens of Testacella haliotidea 
upon a stone wall near Charterhouse. The slugs were 
apparently crawling out of the ivy which thickly clothes 
the top of the wall, and were making their way back to 
the earth. During the previous eight days no less than 
3-80 inches of rain fell at this place. It seems probable 
that the slugs had taken refuge in the dense shelter of 
the ivy while the soil was unfit for them, and that on the 
return of hot, dry weather were once again seeking their 


subterranean quarters. Oswatp H. Latter. 
Charterhouse, Godalming, June 15: 


Researches on Ovulation. 
1 snouts be greatly obliged if you would allow me to 
state in your Journal that the paragraph on “' ovulation ”’ 
in relation to cestrus on p. 517 of my text-book on the 
Vertebrata,”’ which was issued in March last, contains 
references to discoveries which were at that time un- 
published, and that by inadvertence I omitted to direct 
attention to this. The information was supplied to me by 
Mr. Walter Heape. The facts relating to rabbits were dis- 
covered by him, those relating to ferrets and dogs by Mr. 
F. H. A. Marshall. These observations, with others, have 
recently been separately communicated to the Royal Society 
for publication in the Proceedings. A. SEDGWICcK 
Trinity College, Cambridge, June 16. , 


ABORIGINAL METHODS OF DETERMINING 


THE SEASONS. 


yas important and timely confirmation of the astro- 

nomical significance attached to the stone circles 
of Britain, and to the pyramids and temples of Egypt, 
comes from the Far East. From an interesting paper 
{Journal of the Asiatic Sociely, Straits Branch, 
January) by Dr. Charles Hose, who has made a special 
study of the subject, we learn that the natives of 
Borneo are at the present day using just the same 
general principles in determining the advent of their 
agricultural seasons as were used by the early Britons 
and the ancient Egyptians between one and two 
thousand years .c. It will be remembered that, in 
Greece, Mr. Penrose observed (see NATURE, April 6) 
that the Hecatompedon and the older Erechtheum, 
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built about 1495 B.c. and 2020 B.c. respectively, were 
oriented to the cluster of the Pleiades at its heliacal 
rising on May morning. In Egypt, Sir Norman 
Lockyer found that the same asterism, as the deity 
Nit-Isis, was probably employed as the warning star 
for sunrise at the vernal equinox (‘* Dawn of 
Astronomy,’’ 1894, p. 388). 

- Although in Great Britain there are a great number 
of stone circles, their astronomical significance has, 
until quite recently, not been satisfactorily understood. 
However, the recognition of Stonehenge as a solstitial 
temple (Proc. Roy. Soc., vol. Ixix. pp. 137-147) led to 
an inquiry into their possible character as observ- 
atories, used by priest-astronomers to determine the 
advent of the seed-time and other festivals, and the 
investigation met with gratifying results at the out- 
set. In the case of ‘‘ The Hurlers,’’ a group of three 
stone circles situated near Liskeard, in Cornwall, 
prima facie evidence was found that they were 
arranged in their present positions, and the stones 
around them placed in accordance, so that the 
officiating priesthood could announce to the people 
the arrival of the crucial seasons in the agricultural 
vear. Among the stones used as azimuth marks at 
‘The Hurlers,”’ there is one with an amplitude of 
E. 11° N., which would mark the exact heliacal rising 
of the Pleiades on May morning about the year 
1600 B.C. (Proc. Roy. Soc., March 30). In addition to 
the Pleiades, it has been found that the belt of Orion 
was frequently used as the warning sign. 

Now we learn from Dr. Hose's researches that, at 
the present time, the natives of Borneo, more 
especially the Dyaks, are using the same stars in 
much the same way to determine the season of the 
year ordained by the local metcorological conditions 
as the time for the preparation of the ground on 
which they hope to grow their food supply for the 
ensuing twelvemonth. During the semester October 
to April the prevailing wind in Borneo is from the 
north-east, and brings rain with it; during the other 
six months of the year the direction of the prevalent 
wind is changed, but it brings none of the month-to- 
month variations of conditions which—in lieu of more 
refined knowledge—would lead the agriculturist of the 
temperate zones to a more or less approximate know- 
ledge of the season. 

In Egypt it was the advent of the Nile flood which 
fixed the seed-time, and for which the celestial heralds 
were observed; in Britain it was, as it is now, the 
advent of the warm, sunny weather that was the 
matter pf importance; in Borneo it is the commence- 
ment of the driest season that has to be recognised, 
because the land which is to be cultivated is over- 
grown by jungle or forest, and, before sced may be 
sown thereon, a clearance must be effected. Like 
the Malayans, the Dyak might use the moon as 
his indicator, but then, like the Malayans, he would 
probably get about eleven days wrong every year, 
a serious matter where the dry season is of short 
duration. The variation of the length of the day 
is too small in the tropics to give a definite cue as 
to the commencement of any special season. Con- 
sequently, the Dyaks and many of, the smaller neigh- 
bouring tribes have recourse to the stars, and the 
stars chosen as the heralds are the Pleiades (‘‘ bintang 
banyak ’’) and Orion’s belt (*‘ bintang tiga ’’). The 
native names are borrowed from the Malays, and this 
probably indicates that the similar use of these stars 
is not totally unknown among the latter. The 
alternative expression used by the Dvyaks in naming 
the Pleiades is ‘* \pai andau,’? meaning ‘“ the father 
of the day,’’ probably so called because it is the 
heliacal rising of them that the natives watch for 
before commencing their clearing process. In Borneo 
it is, at present, merely an observation of the Pleiades 
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themselves that is made; the subsequent sunrise has 
no urgent interest for them; but in Egypt and Britain 
the stars were simply the heralds of the greater 
luminary for which the religious sacrifice had to be 
prepared by the priests. 

The method of making the determination is as 
follows :—The surrounding terrestrial phenomena 
suggest the approach of the dry season, and two men 
are then sent into the jungle—which probably means 
any open space with a clear horizon—to await the 
celestial sign. After watching for a few nights, 
may be a month, the Pleiades are seen on the horizon 
just before the light of the rising sun overcomes that 
of the stars. Then the messenger-astronomers re- 
turn to their village and announce the fact, and the 
work on the forest is commenced. Should the tribe 
have been so misled by the workings of terrestrial 
nature as to delay the making of the observation until 
Orion’s belt rises before daylight, it means that they 
must work ‘‘ double-shift’’ in order to get their 
ground cleared in time for the vegetable matter to 
dry thoroughly ere the season for burning it comes 
round. After this recognition of the season the 
interest of the tribe in celestial phenomena becomes 
dormant until the services of the latter are again 
required. Not until the Pleiades reach the zenith 
before sunrise do they consider it advisable to set fire 
to the refuse, for unless the latter has had enough 
time to dry thoroughly it will not be completely con- 
sumed, and the ground will be of no use for rice- 
growing. 

With the neighbouring tribes, the Kenyahs and the 
Kayans, the method of determining the seasons is 
rather more scientific, exhibiting an advanced state of 
knowledge. These people are acquainted with the 
various phenomena attending the apparent diurnal 
and annual movements of the sun. They know that 
the noon shadow is the shortest, and that it always 
lies in the same straight line, sometimes to the north, 
sometimes to the south. Consequently, they utilise 
this knowledge by measuring either the length of the 
shadow cast by a gnomon set up vertically on levelled 
ground, or else the length of a beam of sunlight pro- 
jected through a small hole in the roof of a hut upon 
a plank, laid horizontally on the floor by packing it 
up until round discs will not roll when placed on 
edge on its surface. The shadow, or beam of light, is 
measured by means of a stick, on which there are a 
series of notches. The distance of cach notch from 
the end of the stick represents the length of shadow 
which experience, tinged, maybe, with superstition, 
has taught these people to recognise as favourable, or 
the reverse, for the prosecution of their various agri- 
cultural operations. The stick, known as “ asa do,”’ 
is carefully preserved in the keeping of an older 
member of the tribe, duly elected to this office on 
account of his superior wisdom and his incapacity 
for more strenuous manual labour, and it is he who 
watches that the beam is not measured obliquely, and 
announces the advent of the favourable season for 
sowing operations to commence. 

A striking phase of the question, showing how 
limited is the original knowledge, possibly appears in 
the selection of the Pleiades and Orion’s belt as the 
‘“*warners.”? Why should these two groups be 
selected by so many different tribes in so many widely 
separated ages? A plausible explanation seems to be 
that their forms are instantly recognisable. Whilst 
the aboriginal watcher would probably not be able to 
recognise the isolated, though bright, stars of the 
large constellations, especially if, as is the case with 
the Dyaks, no azimuth marks were employed, he 
could not possibly confuse either of these with any 
other group of stars. 

Wittiam E. Roiston. 
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THE FOURTH INTERNATIONAL ORNITHO- 
LOGICAL CONGRESS. 


HE International Ornithological Congress 
assembled in London on Monday, June 12, 
under the presidency of Dr. R. Bowdler Sharpe, and 
continued in session to the end of the week. The 
congress was instituted at Vienna in 1887 under the 
patronage of the Crown Prince Rudolph of Austria. 
The second congress was held at Buda-Pesth, and 
the third at Paris in 1901, so that the London congress 
was the fourth of the series. It was well attended 
by both British and foreign ornithologists—to the 
number of rather more than 300. They commenced 
their work on June 12 by an informal meeting at the 
Imperial Institute, South Kensington, which was the 
headquarters of the congress during its session. 

The British ornithologists were well represented by 
Dr. Hartert, of Tring, and Mr. Bonhote, of Cam- 
bridge, who acted most efficiently as secretaries, while 
Mr. C. E. Fagan, of the British Museum, looked 
after the finances as treasurer. These gentlemen 
were assisted in their duties by Dr. Godman, Mr. 
Meade-Waldo, Mr. Ogilvie-Grant, Dr. Penrose, the 
Hon. Walter Rothschild, Dr. Sclater, and Mr. 
Witherby, who were all members of the organising 


committee. Many other weil known British ornith- 
ologists attended the meetings, such as Sir Walter 
Buller, Dr. Butler, Mr. Dresser, Colonel Godwin- 


Austen, Mr. Harting, Mr. Pearson, Mr. Pycraft, Mr. 
Howard Saunders, and Mr. D. Seth-Smith. The 
French ornithologists were represented by Dr. 
Oustalet and Dr. Bureau, the German by Graf Hans 
v. Berlepsch, Dr. Blasius, and Prof, Reichenow, the 
Dutch by Dr. Buttikefer and Baron Snouckaert van 
Schauburg, the Austrian by Dr. Lorenz and Dr. 
Reiser, and the Italian by Dr. Giglioli and Count 
Arrigoni degli Oddi. From America came Mr. F. M. 
Chapman and Dr. Stejneger, from Switzerland Prof. 
Fatio and Dr. Studer, from Russia Dr. Bianchi and 
Baron Loudon, from Bulgaria Dr. Paul Leverkiihn, 
from Canada Mr. Fleming, from Hungary Dr. Her- 
man, and from Belgium Dr. A. Dubois, all names 
well known in ornithological science. 

The first general meeting of the congress took 
place in the morning of June 13, when Dr. Oustalet, 
the last president, gave up the chair to Dr. Bowdler 
Sharpe, the new president, who delivered a most in- 
structive address on the origin and progress of the 
great national bird-collection in the British Museum, 
which is under his charge. The meeting was then 
divided into five sections :—(1) systematic ornithology 
and distribution; (2) migration; (3) biology and 
oology; (4) economic ornithology; and (5) aviculture, 
which sat at stated periods throughout the week. To 
the first section, which was presided over by Dr. 
P. L. Sclater, F.R.S., about fourteen communications 
were made, among which were papers by Graf v. 
Berlepsch on new neotropical birds, by Mr. Pycraft 
on the importance of the study of nestling birds, 
which was illustrated by various pregnant instances 
of the secrets they have already revealed and are 
likely to betray in the future, and by Padre Schmitz 
on the birds of Madeira. In this section also, Dr. 
Reiser, of Serajevo, exhibited the series of North- 
Brazilian birds which had been obtained during Dr. 
Steindachner’s recent expedition to the Rio St. 
Francisco, and Mr. Walter Rothschild showed his 
unique copy of ‘‘ Les Voyages de Sieur B.,”’ with the 
map attached, which contains much information on 
the now extinct birds of the Mascarene Islands. 

In the second section, which met on Tuesday and 
Saturday, with Dr. Herman, of Buda-Pesth, in the 
chair, Mr. J. H. Fleming gave particulars of an 
unusual migratory visit of Brunnich’s murre to the 
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interior of Canada, and Dr. Helm brought forward 
some new observations on the migration of the 
starling in Germany. 

The third section, for biology, nidification and 
oology, was presided over by Dr. Victor Fatio, of 
Geneva, and received communications from the Rev. 
C. R. Jourdain on erythrism in eggs, and from Dr. 
R. Blasius on the bird-life of the Pyrenees. In this 
section also, Mr. Frank M. Chapman, of New York, 
delighted his audience by his vivid description of the 
breeding-places of the scarlet flamingo and brown 
pelican in the Bahamas, which he had lately visited, 
and by his excellent photographic illustrations of these 
birds and their nests. 

Mr. H. E. Dresser took the presidential chair in 
the fourth section, which was devoted to economic 
ornithology and the protection of birds, and was well 
attended. Papers were read here by Dr. Herman on 
his recent observations on the constitucnts of the food 
of birds, by Sir John Cockburn on the legislation 
that had taken place in Australia for the preservation 
of bird-life, and by Mr. T. Digby-Pigott on the 
present state of the laws on the same subject in Great 
Britain and Ireland, which seem to require careful 
revision. Mr. Frank E. Lemon, secretary of the 
Royal Society for the Protection of Birds, also lectured 
on the same subject. 

In section five (aviculture) the communications were 
not so numerous, but Mr. D. Seth-Smith, the editor 
of the Avicultural Journal, did not omit to urge the 
importance of his special branch of ornithology as 
an aid to scientific study, which, indeed, is now 
generally admitted. 

Besides the sections, general meetings were held 
on the Wednesday and Friday, at which various 
ornithological topics of general interest were dis- 
cussed. Papers were read by Dr. Paul Leverkiihn, 
of Sophia, on the breeding-places of the vultures and 
eagles in the Balkans, by Dr. Herman on the state of 
ornithology in Hungary and on the theory of the 
migration of birds and its origin, and iy MWe, I. 
Bonhote on the hybridisation of ducks: while Mr. 
W. S. Bruce gave an interesting account of the 
ornithological results of the Scottish Antarctic Ex- 
pedition which are now heing worked out. Besides 
these papers, Dr. Edward Wilson gave an excellent 
lecture on the birds obtained and observed in the 
Antarctic seas and lands during the recent National 
Antarctic Expedition, and showed off the manners 
and customs of the penguins in a long series of photo- 
graphs. 

- Thursday, June 15, was entirely devoted to a visit 
to the great zoological museum at Tring, of which 
the birds (under the curatorship of Dr. Hartert) form 
one of the most prominent features. It is needless to 
say that the ornithologists were most hospitably re- 
ceived and entertained by Mr. Walter Rothschild, who 
further delighted the visitors by a lecture on 
birds extinct or likely soon to become so, one 
of his pet subjects of study. This lecture was iflus- 
trated by the exhibition of a splendid series of speci- 
mens of the birds in question, for which the Tring 
Museum is celebrated, and by numerous drawings 
collected from every quarter whence information on 
this subject could be obtained. 

_ At the final meeting, held on Saturday, [atie 253, 
it was agreed that the next assemblage of the Inter- 
national Ornithological Congress should take place 
in 1910 in Germany, with Dr. Reichenow, of Berlin, 
as president, and Dr. R. Blasius and Graf Hans yon 
Berlepsch as vice-presidents. It was hoped that the 
meeting would be held at Berlin, but the president 
and vice-presidents were authorised to select any other 
city in Germany as the place of assemblage in case 
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they should find it more expedient to do so. It was also 
agreed, on the motion of Mr. Walter Rothschild, to 
send telegrams to the Governments of Tasmania and 
New Zealand requesting them to interfere with the 
destruction of the penguins in the Antarctic islands 
now carried on in order to obtain the small quantity 
of oi] which is contained in the bodies of these un- 
fortunate birds. 


LHE TH VWES REO WGN Dep rol Tilesia 
PRESSURE AND RAUNT EG UN Gece 


URING the years 1903 and 1904 there appeared 
D two reports dealing with the flow of the Thames 
in relation to the rainfall of the river’s basin, the 
first being published by the London County Council 
and the second by the Thames Conservators. The 
material dealt with extended over the period 1883 to 
1903, and the very close association between rainfall 
and flow was clearly brought out. 

In a recent communication to the Royal Society by 
Sir Norman Lockyer and the writer, an attempt has 
been made to discuss data from the year 1860 up to 
the present time, involving not only statistics of rain- 
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Fic. 1-—The curve representing the mean annual variation of the Thames 
flow lags five months hehind that of the mean annual rainfall of the 
British Isles. 


fall over a wider area than that dealt with in the 
above mentioned inquiries, but changes of barometric 
pressure in Great Britain and certain distant areas. 

In consequence of the fact that the British annual 
variation of rainfall is at a minimum in about April 
and a maximum in about October, the rainfall observ- 
ations have been grouped into twelve months extend- 
ing from .\pril to the following March, both months 
inclusive. The annual variation of the river flow 
(see Fig. 1) for similar reasons necessitated a different 
grouping of the twelve months; in this case the year 
was taken to cover the period September to the follow- 
ing August, both months inclusive. The flow of the 
river will thus be seen to lag five months behind the 
rainfall. 

In the following curves here reproduced the rain- 
fall for each group of twelve months (April to March) 
is compared directly with the river flow for the twelve 
months commencing in September of the same year. 

Re-computing the rainfall and river statistics, pub- 
lished in the above mentioned reports, according to 
these new divisions of the year, the changes from 
year to year can be seen in Fig. 2 (curves iii, and iv. 
continuous lines). To investigate variation in the 
river flow previous to 1883, an application to the 
Thames Conservators resulted in securing original 
data which have enabled the curve to be traced back 
to the year 1860 (Fig. 2, curve iii., dotted portion). 
‘As a check on the whole of this curve another series 
of gauge readings was similarly treated, and these 
are shown in curve ii. The synchronous variations in 
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the two eurves thus indicate that either curve may 


be taken to represent the flow changes. 

In the above mentioned reports the curve represent- 
ing the rainfall of the river basin from 1883 
(curve iv.) was deduced from the statistics of twelve 
stations covering a comparatively small area. It 
happens, however, that these rainfall variations in 
this valley are not restricted to this region alone, but 
are similar to those which occur over a very large 
area in the British Isles. : : 
ological Office records, and computing them accord- 
ing to the present adopted system of grouping of 
months, curves can be obtained which commence in 
the year 1866. Investigation has shown that this 
type of variation is nearly common to 


England S., Midland Counties, and ee 
even the combination of Scotland E., 2955 
England N.E. and E., and the Mid- PRESSURE 
lands, as Han be gathered from the — jnverteo) ' ng 
ques jim Iie, =) (tiagas Wi, Sie, eee 
vii.). : CUE 
The other districts in the British pressure 
Isles (with the exception of Scotland ~~ “fq 
N., which is different from all other  {YERTEO) 7 
districts in these isles) are of a type OXFORD 
similar to each other, but present (ok 
variations which, although not widely — pamrau on 


different from the eastern and other 
districts, are sufficiently unlike them 
to be classified apart. 

The rainfall of the British Isles is 
produced mainly by the passage of 
areas of low pressure travelling over 
the country in a north-easterly or 
easterly direction. 1t should therefore 
be expected that on the average the 
greater the rainfall the more 
numerous the cyclones, and conse- 
quently the lower the mean value of 
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pressure. In the United Kingdom, — ganrat 4. 
therefore, the rainfall variations from THAMES ..| 2 
year to year should correspond very — BASIN« a 
closely with the inverted pressure prem llo, 
changes. That this is so can be seen “FRAMES. 6+ 
by comparing the inverted Oxford TEDDINGTON °° 
pressure curve in Fig. 2 (curve viii.) oa 
with the rainfall curves underneath. THAMES '5 
Instead of Oxford, any other town jeyry 10 
in the United Kingdom, such as “fT _ u 
Armagh, might have been taken SURBITON? 
(curve ix.), for the pressure changes EEE AEs 


are so remarkably similar over a very 
wide area. 

It will thus be seen that the 
pressure, rainfall, and river flow are 
all intimately related, and any method 
of forecasting pressure would make 
it possible to determine beforehand 
the rainfall. Since the Thames 
flow has a lag of five months on both rainfall and 
pressure, a means is possibly available of stating the 


Si Aine 
PERIOD 


“expectancy "’ of excessive or deficient amount of 


water in the river. 

It may here be pointed out that it does not seem 
necessary to collect and discuss the data over the 
whole of this region before any deduction for practical 
purposes can be made regarding the flow of the 
Thames. 
made at the Radcliffe Observatory, Oxford, exhibit 
variations from 1860 up to the present time so very 
similar to those of the Thames flow that all three 
curves are very nearly interchangeable. 

So striking is the agreement that they are hcre 
reproduced (Fig. 3). 
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Fig. 2.—Curves illustrating the similarity between the Thames flow, a 

pressure (cnrves inverted) in the British Isles. [The continuous and dotted vertical 
lines represent the epochs of sun-spot maxima and minima respectively. ] 


The barometric and rainfall observations , 
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The question now arises, can British pressure be 
forecasted ? 

It has been previously pointed out in this Journal 
(vol. Ixx. p. 177, June, 1904) that there exists a world- 
wide barometric see-saw between two nearly anti- 
podal parts of the earth, the one region about India 
and its neighbourhood behaving in an inverse way to 
that of South America and the southern parts of the 
United States. In some regions, and the British 
Isles was one of them, the pressure variation curves 
were found to be a distinct mixture of both the Indian 
and South American types, and it was difficult to 
classify them. 

To illustrate this, the accompanying figure is given 
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The upper curve represents an hypothetical 
curve with a period of 3-8 years, and beneath it the 
South American (Cordoba) pressure curve. At the 
very bottom is given the inverse of this hypothetical 
curve, and above this the Indian (Bombay) curve. 
Between the Bombay and the Cordoba curves is given 
that of Oxford. It will be noted that the Cordoba 
curve disagrees with its hypothetical curve in the 
years 1892 and 1900 to 1903, while the Bombay curve 
shows anomalies in 1892 and Igor to 1903. 

If, now, the Oxford pressure be compared with 
those of Cordoba and India, and a list made showing 
the years in which high pressure at Oxford coincides 
with years of high pressure at Cordoba or India, or 
, low pressure at Oxford with low pressure at Cordoba 


| (Fig. 4). 
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or India, the following table is the result (omitting 
average conditions) :— 


Years of simultaneous excess 
Agreement between 
Oxford and 


High pressure Low pressure 


Cordoba 1874 008 _ 
39 S75) _ 38 YEAR 
$3 a _— 1877 PERIOD 
India a _— 1878 IN 2855 
i. eee 1889 — 53 
ae ae ~- 1882 CORDOBA 
- Psst Zs (JAN- Dec)” 
5 ae ~- 1886 Ba 
Cordoba 1893 ae _ net 
3 ago = ire 1895 OXFORD 
India 1896 ..  — (JAN- DEG)®° 
oo .. 1899 a — 08 
lt will be seen that there is a very even eae 
balancing between Cordoba and India. eB 
A most interesting point is that the bane 
Oxford curve seems to favour for series cael 
of years the two main pressure types S8YEAR 
alternately. From i900 the type of Gay 


variation seems somewhat indefinite. 

This table seems to suggest that 
during some years the British area is 
enveloped in the pressure system that 
extends over the large region in which 
India is about the centre, while for another series 
it is dominated by the antipodal pressure system of 
which South America is the middle portion. 

It is possible that it is this alternate reversion from 
one type to the other that prevents the 3.8-year change 
of the Indian and Cordoba curves from occurring in 


the British curves, and substitutes for it an apparent | 


shorter period of about three years, which is very 
noticeable for some series of years in the British 
curves (Fig. 2, curve i.). 

It will thus be seen that it is difficult at present to 


forecast British pressure correctly, but further research | 
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Fic. 3.—Curves to show the similarity between the flow of the Thames and tbe rainfall and 
pressure (inverted) changes at one station, namely, Oxford. 


will very probably render it possible when more is 
known about the mechanism of the atmosphere. 

In conclusion, it is interesting to note that in 
addition to this short period variation the curves 
(Fig. 2) indicate one of longer duration. An ex- 
amination of these statistics, when the curves are 
smoothed by taking three-year means to eliminate the 
short period changes, shows that when the river flow 
was greatest, i.e. between about the years 1873-1883, 
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was highest and the pressure lowest, 
which is exactly what was to be expected from the 


18700 1890 0 


19000 


42800 
of India (Bombay) and S. America (Cordoba). 
relationship between pressure, rainfall, and river 


flow in these islands. Another point here indicated 
is that this long period change is real, and that there 


| is a tendency now for the low river levels, deficiency 


of rainfall, and excess pressure of the last decade or 
more to be replaced by a greater mean flow cf the 
river, increase in the rainfall, and a diminution in 
the barometric pressure. Wririam J. S. Lockyer. 


‘ NOTES. 
A Roya garden party was held on Wednesday, 
June 14, and was attended by about 
19000 six thousand guests. At the end of 
the official record of notable people 
present, supplied to the Times by 
the ‘* Court Newsman,’? we read :— 


‘ Invitations were issued to their Excel- 
lencies the Foreign Ambassadors and 
Ministers, with the personnel of their 
Embassies and Legations, the members 
of the Government, the Households. of 
the King and Queen and of the Royal 
Family, and to many peers, members of 
Parliament, naval and military officers, 


clergy, and representatives of the 
musical, dramatic, and literary pro- 


fessions, many of whom with their wives 
and daughters were present at the party.’” 
We believe His Majesty the King is 
interested in the scientific as in the other 
activities of his subjects; but if so, it is 
clear that he is very badly served by the 
Lord Chamberlain’s office, which is re- 
sponsible for‘ the issue of the invitations. 
Apparently, this department of the State 
has not yet realised that science is the only true basis of 
a nation’s welfare and progress, and that scientific men 
exist in Britain. A few of the most distinguished Fellows 
of the Royal Society would represent the best interests 


19000 


of the nation even more effectively than actors and 
musicians. 
Tue Royal Society's annual conversazione, to which 


ladies are invited, will take place on Friday, June 23. 
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Pror. E. Ray Lawxkestrr, F.R.S., has been elected 
president of the British Association for the meeting to be 
heid at York next yeur. 


Tue Stephen Ralli memorial—a laboratory for clinical 
and pathological research—will be opened at the Sussex 
County Hospital, Brighton, on Thursday next, June 20. 


At the Borough Polytechnic Institute on Wednesday 
next, June 28, marble busts of Joseph Lancaster and 
Michael Faraday (the work of Mr. H. C. Fehr), presented 
to the institute by Mr. Passmore Edwards, will be formally 
unveiled by Prof. S. P. Thompson, F.R.S. Mr. Edric 
Bayley, chairman of the governors, will preside. 


THE annual conversazione of the Royal Geographical 
Society will be held at the Natural History Museum, South 
Kensington, on Tuesday next, June 27. 


AT the meeting of the Royal Geographical Society to be 
held in the evening of June 26, a paper will be read by 
Dr. Charcot on the French Antarctic Expedition. 
Charcot has just been created a Chevalier of the Legion 
of Honour. 


WE learn from the Times that the Government of India 
has ordered the introduction of a standard time, with effect 
from July 1, on the railways (other than small focaf lines, 
where the change might be inconvenient) and in all tele- 
graph offices in the country, and also in Burma. Hitherto 
Madras time has been adopted by most of the Indian rail- 
ways. The standard now to be introduced is nine minutes 
in advance of the ‘‘ railway time,’’ as it is called in all 
parts of India, and is thus 53 hours in advance of Green- 
wich, being the local time of fongitude 82° 30’. The 
standard for Burma is to be exactly an hour earlier, viz. 
63 hours in advance of Greenwich and five minutes earlier 
than Rangoon focal time. In inland places it has been 
found convenient generally to follow railway time; but the 
great seaports of Calcutta, Bombay, and Warachi have 
followed the local time of their respective longitudes. The 
Government of India does not prescribe the new standard 
for these and other places following local time, but if a 
general desire to adopt the new standard is evinced, the 
Government will be prepared to support the change and 
to cooperate in bringing it about. mn all probability, 
therefore, there will, ere long, be a uniform time through- 
out India exactly 53 hours in advance of Greenwich, while 
that of Burma will be 6} hours in advance. 


Tue death of Mr. James Mansergh, F.R.S., on June 15, 
at seventy-one years of age, deprives applied science of an 
acknowledged authority upon water supply and sewage 
disposal. Mr. Mansergh had unique experience and know- 
fedge of these subjects, and was associated for many years 
with almost every important construction connected with 
them in this country. The extensive schemes which he 
initiated and directed for the improvement of water supply 
and drainage will tong remain as monuments to his 
‘memory. He was the designer of the waterworks and 
sewerage of Lancaster (where he was born in April, 1834), 
Lincoin, Stockton, Middlesbrough, Rotherham, Southport, 
Burton-on-Trent, Melbourne (Australia), Birmingham, and 
many other large towns. These designs include some of 
the fargest schemes of water supply and drainage ever 
carried out, such, for instance, as the sewerage scheme 
for the metropolitan district of Melbourne, embracing an 
area of 133 square miles, and the supply of water to 
Birmingham from a source in Radnorshire seventy-three 
miles away. This scheme utilises water from the rivers 
Elan and Claerwen, and natural reservoirs have been 
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formed for the water by constructing immense dams below 
the point where the two rivers meet. Mr. Mansergh was 
the author of about 150 reports upon schemes of water 
supply, sewerage, and sewage disposal for many large 
towns. He was also the author of ‘‘ Lectures on Water 
Supply : Prospecting for Water, Prospecting and Boring,” 
delivered at the School of Military Engineering, 
Chatham, ‘“ The Water Supply of Towns,’’ and other 
works. While president of the Institution of Civil 
Engineers in 1900-1, the Engineering Standards Committee 
was formed, and Mr. Mansergh was elected chairman. 
At the time of his death, as chairman of the main com- 
mittee, he had mere than thirty committees working on 
standardisation in different branches of engineering. Mr. 
Mansergh was a member of the Royal Commission on 
Metropolitan Water Supply, and he was on the council 
of the Institution of Mechanical Engineers. He was elected 
a Fellow of the Royal Society in 1oo0r for his eminent 
work as a hydraulic engineer. 


In the Ivish Naturalist for June Dr. R. F. Scharff 
records the capture of two female bottle-nosed dolphins in 
Dublin Bay in April last. The only other record of the 
occurrence of Tursiops tursio in Irish waters dates from 
1829. Dr. Scharff figures one of the Dublin specimens. 


We have received a copy of the March issue of the 
Bulletin of the Cracow Academy, to which Mr. V. 
Kulezynski contributes the continuation of an article on 
certain spiders, treating in this instance of Araneus 
curcubitinus and its allies. In other articles Mr. T. 
Browicz discusses the secreting function of the nucleus 
in the cells of the liver, while Mr. K. Wojcik describes 
the infra-Oligocene strata of Riszkania, near Uzsok, with 
lists of the fossils. 


A NOTICEABLE feature in the report of the Zoological 
Society of Philadelphia for the past year is the attention 
paid to the causes of the deaths which take place in the 
menagerie. In 140 instances a pathofogical examination 
was instituted, mostly with definite results in determining 
the cause of decease. The results are tabulated, and 
show that tuberculosis is by far the most fatal ailment, 
next to which comes inflammation of the stomach and 
intestines, followed, with a considerable diminution in the 
numbers, by nephritis, necrosis of the liver, and non- 
tubercular pneumonia. 


Ix the April issue of the Emu the editors continue the 
excellent practice of giving coloured illustrations of some 
of the more remarkable Australian birds, the plate, which 
is drawn by Mr. H. Grénvold, depicting in this instance 
representatives of Nerophila, Mirafra, and Amytis. fn the 
case of Neraphila custaneiventris, one cannot help wonder- 
ing what is the purpose of the pair of yellow eye-like spots 
at the root of the beak. Among the articles is an interest- 
ing account, with photographs, by Mr. A. J. Campbell, 
one of the editors, of that remarkable bird the kagu of 
New Caledonia, in the course of which attention is directed 
to the danger of extermination now threatening that species. 
Thirty years ago it had already disappeared from the 
more settled parts of Caledonia, and the writer urges that 
steps should be taken, while there is yet time, to preserve 
such an interesting bird (the sole representative of its 
genus) from extermination. 


THE problems of ‘‘ vitalismus’’ are discussed by Mir. 
IX. C. Schneider, of Vienna, in Biologisches Centralblatt 
of June 1 at considerable length; while in another article 
Dr. H. Schmidt, of Jena, enters on the consideration of 
the fundamental law of biological development. In a 


third communication Dr. R. Rossle insists on the import- 
ance of immunity-reactions (that is to say, serum reactions 
and blood-immunity) in determining the systematic 
affinities of the higher animals, pointing out that by this 
method the intimate affinities respectively existing between 
fowls and pigeons, horse and ass, fox and dog, and sheep 
and goats, have already been established. The trans- 
lation of an article by Prof. Marcus Hartog, published in 
the Proceedings of the Royal Society, constitutes the next 
most important part of the contents of this issue. 


THE most important articles in Indian Public Health for 
May (vol. i., No. 10) deal with the milk question in India 
and the Cafcutta milk supply. 


Some interesting observations on the influence of the 
root nodules upon the composition of soy beans and cow- 
peas have been made by Messrs. C. D. Smith and F. W. 
Robison (Bulletin No. 224 Michigan State Agricultural 
College Experiment Station). The conclusion is arrived 
at, after two years’ work, that whife on fairly fertile soils 
the root nodules may not notably increase the yield, they 
do cause an important and pronounced increase in the 
relative and absolute amount of nitrogen in the plants. 


Butietin No. 23, by Dr. Herzog, of the Bureau of 
Government Laboratories, Manila, is devoted to a con- 
sideration of plague, and a description of the pathological 
findings in twenty cases which occurred in Manila. <A 
new species of rat flea (Pulex philippensis) is described. 
Bulletin No. 24, by Dr. Wherry, gives a report of two 
cases of human glanders which occurred in Manila, and 
some notes on the bacteriology and morphology of the 
Bacillus mallet. 


In the Bull. Internat. de l’Acad. des Sciences de Cracovie 
(No. 1, January) M. Panek contributes a chemical and 
bacteriological study of the Polish ‘‘ barszez,’? a product 
of the fermentation of red beetroot. It is brought about 
by a micro-organism, named by the author Bacterium 
betae viscosum, which causes a fermentation of the cane- 


sugar with the production of viscous substances and 
mannite. M. Tochtermann describes the action of thionyl 
chloride on thiobenzamide, M. Niemezycki discusses 


syntheses effected by means of zine chloride, and Madame 


Krahelska the merogonic development of the egg of Echinus 
microtuberculatus. 


THERE has been a considerable amount of uncertainty 
with regard to the blackwood olf southern India, whether 
it was possible to distinguish two species. Mr. T. E. 
Bourdiflon, writing in the Indian Forester (March), is able 
to show that Dalbergia sissoides and Dalbergia latifolia 
should be regarded as distinct species. The natives re- 
cognise dark blackwood, species latifolia, and pale black- 
wood, species sissoides, and although there are several 
points of distinction, the wood forms the best means of 
identification. 


To the Cowthorpe oak which grows near Wetherby, in 
Yorkshire, and was iflustrated in Nature of May ir 
(p. 44), is generally assigned the honour of being the 
largest tree in the British Isles. The claim is based upon 
the girth and spread of the tree, as it is doubtful whether 
it ever attained a great height. The Yorkshire Herold, 
May 29, provides an illustration, reproduced from a paint- 
ing, which is believed to be an accurate representation of 
the tree as it appeared sixty vears ago, and extracts are 
given Irom a pamphlet issued with the picture. There is 
no doubt that this oak passed through its seedling stage 
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several centuries ago; Dr. Jessop, in 1829, suggested an 
age exceeding 1500 years, but this is mere conjecture, as 
the tree has been hollow for at least two centuries. 


Tue eighteenth and latest volume of the Transactions of 
the Royal Scottish Arboricultural Society contains the 
accounts of the society’s meetings during 1904, the jubilee 
year. The president, Mr. W. S. Fotheringam, in review- 
ing the progress of the society, announced that the fist 
of members had reached a thousand. The yearly excursion 
which was held in France provided an opportunity of 
visiting some of the magnificent State forests. At 
Champenoux and Haye the forests are principally oak, 
but beech and hornbeam are also grown, since they provide 
useful cover. Previously the system adopted was coppice- 
with-standards, but in both cases this is being converted 
into high forest. A very fine forest of silver-fir worked 
with a rotation of 144 years was inspected at Celfes, in the 
Vosges. 


Pror. E. Wrepemaxn, of Erlangen, sends us a short 
statement of observations described in his work on electric 
discharges (IVted. Alun., xx., p. 793, 1883) relating to the 
effects referred to by the Rev. F. J. Jervis-Smith in our 
correspondence columns On May 4 (p. 7). He agrees with 
Mr. Jervis-Smith as to the action of ozone, and advises 
persons who work for a long while with influence machines 
not to have these machines situated in the working room. 
“Ozone belongs to the poisonous gases and is the more 
dangerous, since the injurious effects are not manifest at 
the time; on the contrary, breathing the gas produces at 
first a feeling of exhifaration, but afterwards it has a 
depressing effect on the nervous system. Binz has shown 
that it may cause sleep. 1 may add to what I have 
mentioned that during my observations I have suffered 
somewhat severely from nervous disturbance (hyperasthesia 
of the feet) due to breathing ozone. These lasted for one 
or two years. Moreover, | always experience discomfort 


after performing experiments in my lectures on Tesfa dis- 
charges.” 


Since March, 1904, several meteorological stations have 
been established by the Japanese Government along the 
coast of Korea. In April of that year the Japanese 
meteorological observatory in Chemulpo commenced to 
record observations. Mr. H. Mukasa, writing from 
Chemulpo, informs us that a new building for the observ- 
atory was completed fately on the top of the highest hifi 
in Chemulpo (lat. 37° 29’ N., long. 126° 37’ E.), seventy 
metres above mean sea-level, where observations have been 
taken since January ¢ last. At the invitation of Dr. Y. 
Wada, the director, the important residents of Seoul and 
Chemulpo visited the observatory on March 25 fast. 
Various pieces of apparatus relating to meteorology, as 
well as the horizontal seismograph devised by Prof. F. 
Omori, were exhibited. Among the visitors were the 
Japanese, French, and British Ministers, and several 
Norean dignitaries. The exhibition succeeded in arousing 
the interest of the visitors in meteorology, and made a 
deep impression on the Korean guests. 


We have received a copy of the first report of the 
Transvaal Meteorological Department, containing observ- 
ations for one year ending June 30, 1904, with an appendix 
giving monthly and seasonal rainfall records for a number 
of years, from observations taken before the establish- 
ment of the meteorological department. This was only 
constituted in April, 1904, consequently the records are 
very incomplete, so far as official stations are concerned. 
In some cases a complete year’s observations are pub- 
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lished, thanks to the courtesy of volunteer observers. ‘The | 


department has, however, lost no time in obtaining properly 
verified instruments, but the difficulties may be gathered 
from the fact that ont of two consignments of grass 
minimum thermometers only one instrument survived the 
transport. The heights of the stations are not yet 
accurately known; many of them have an altitude of 


5000 feet to 6000 feet. 


Tue thirteenth yearfy report of the Sonnblick Society 
for the year 1904 contains an interesting account of some 
of the results obtained at the highest mountain meteor- 
ological stations of Europe, with photographie illustrations ; 
the arduous work done in the interest of meteorological 
and physical science at some of these inhospitable localities 
has from time to time been referred to in our columns. 
In the present report A. Edler von Obermayr discusses 
the frequency of sunshine at the summit of the Sonnblick 
(3106 metres) with that at other mountain stations. The 
tables exhibit some peculiarities:—on Ben Nevis the 
greatest frequency occurs in June, on the Obir and Santis 
in July and August, but on the Sonnblick the greatest 
frequency occurs exclusively in the winter months, from 
November to February. A useful index is given in a 
separate paper of the various items and unusual occurrences 
contained in the Sonnblick reports for the twelve years 
1892-1903. 


{In his earfiest researches on the properties of gaseous 
fluorine, M. Henri Moissan showed that it reacted 
vigorously with nitric acid, fluorine and the vapour of the 
acid producing a violent explosion. In the current number 
of the Comptes rendus MM. Moissan and Lebeau give an 
account of a systematic research on the reactions between 
fluorine and the compounds of nitrogen and oxygen. 
Nitrogen peroxide and nitrous oxide proved to be perfectly 
indifferent towards fluorine, but a lively reaction, accom- 
panied by flame, was found to take place between fluorine 
and nitric oxide. With the nitric oxide in excess, the 
gaseous products proved to be nitrogen, nitric oxide, and 
nitrogen peroxide, the fluorine appearing in the form of 
a solid product of indefinite composition containing 
platinum (from the tube by which the gas was fed in) and 
nitrous compounds. But with the fluorine in excess, the 
reaction appeared to be more definite, and a gaseous com- 
pound containing fluorine, nitrogen, and oxygen was pro- 
duced, the substance being sofid at the temperature of 
boiling oxygen. This solid, when allowed to boil off, could 
be condensed to a colourless fiquid at —S8o° C., and further 
work is being carried out with the view of establishing its 
composition and properties. 


A sHorT report has been received upon the present state 
of the work done in connection with the ‘‘ Technolexicon ”’ 
of the Society of German Engineers. fn the compilation 
of this universal technical dictionary for translation pur- 
pases (in German, French, and English), which was com- 
menced in 1901, about 2000 firms and_ individual 
collaborators are assisting at present. Up to now 
2,700,000 word-cards have been collected; and this number 
does not include hundreds of thousands of cards that will 
result from the working out of the original contributions 
not yet taken in hand. The editor-in-chief of the 
““ Technolexicon ’’ is Dr. Hubert Jansen, Berlin (NW. 7), 
Dorotheenstrasse 49, and he will be glad to give any in- 
formation concerning the work. 


A xey to the first part of “‘A New Trigonometry for 
Schools,"’ by Mr. W. G. Borchardt and the Rev. A. D. 
Perrott, has been published by Messrs. Geo. Bell and Sons. 
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STARS WITH PEcuLIAR SPECTRA.—Mrs. Fleming has dis- 
covered several more new variable stars and other objects 
having peculiar spectra whilst examining the Henry Draper 
memorial plates. The designation, position for 1900, 
magnitude and spectral peculiarities are given for each of 
these in No. 98 of the Harvard College Observatory 
Circulars. Several of the objects mentioned have bright 
fines in their spectra, and one or two call for special 
remark. For example, a star in Cepheus at R.A. = 
oh. 7-6m., dec.=+71° 32’, was found to have a spectrum 
containing five bright bands at AA 3869, 4101, 4340, 4688, 
and 4861. The first of these coincides with the bright band 
seen in certain gaseous nebule, the second, third, and 
fifth will be recognised as due to hydrogen, whilst the 
fourth, the brightest of all, corresponds to the character- 
istic fine seen in fifth-type stars. The chief nebula line 
at A 3000 was not seen. Prof. Pickering suggests that 
this object may have arrived at an intermediate stage 
between a nebula and a fifth-type star. 

Another star situated in the position R.A.=1h, 50:2m., 
deé.=+62° 49’, in the constellation Cassiopeia, is now 
classed as a gaseous nebula, its spectrum consisting of the 
chief nebufa line at A 5000. 

‘A second table in the same Circular describes the spectra 
of twenty-one known variables, and Prof. Pickering states 
that in most cases of long-period variables the bright 
hydrogen fines are not seen during the epochs of minima. 


VARIABLE STARS IN THE CLUSTERS MESSIER 3 AND 5.— 
The hundredth Harvard College Circular contains a dis- 
cussion by Prof. Bailey of the variable stars discovered 
in the clusters Messier 3 and Messier 5. These two 
clusters contain a greater proportion of variable stars than 
any other hitherto examined. Of every seven stars in the 
former one is a variable, whifst in Messier 5 the ratio is 
1:11. Periods have been determined for most of the 
variable stars, and their similarity is remarkable. Only 
two stars, Nos. 42 and so in Messier 5, having periods 
of 25-74d. and 105-6d. respectively, appear to depart from 
the rule, all the other variables in both clusters having 
periods differing but fittle from 13h. The average devi- 
ation from the mean (13h.) in Messier 3 is th. om., and in 
Messier 5 (mean 12h. 45m.) th, 13m. All the variables 
are of nearly the same magnitude, varying from 13-0m. 
to 16-0m., and there is a slight suggestion that the periods 
of them undergo a secular variation in length. : 


SpECTRONELIOGRAPH Resutts.—In No. 4, vol. xxi., of 
the Astrophysical Journal, Mr. Phillip Fox, of the Yerkes 
Observatory, discusses the observations made with the 
Rumford spectroheliograph during 1904. The plates 
secured with the H, radiation, i.e. the radiation of the 
centre of the H calcium line, show a decided increase of 
activity in the flocenli over that observed during 1903, and 
are being measured in order to determine the solar rotation 
period at the height, above the photosphere, of the high- 
level flocenli. 

Many series of plates, on which the individual exposures 
were made at intervals of a few minutes, the successive 
settings of the secondary slit being made in ten or twelve 
steps from A 3952-4 to A 3965-6, were secured, and Mr. 
Fox briefly discusses these in regard to the distinction 
between facule and flocculi in the calcium vapour images. 
Such a series of photographs, taken on August 25, is 
reproduced on one of the plates accompanying the paper, 
and shows that few, if any, flocculi appear in the high 
{evets without their bases appearing, afthough usually 
diminished, in the lower levels. Even the bright patches 
designated ‘eruptions ’’ by Messrs. flale and Ellerman 
can be traced as such as far down as the photograph taken 
with the secondary slit set at A 3967. The photographs 
secured with the hydrogen radiations Hs, Hy, and He 
generally show flocculi coincident with those seen on the 
calcium photographs, and in nearly all cases where the 
eruptions could be traced to the limb associated promin- 
ences were discovered above the flocculus. 

No prominences of great height or unusual form were 
photographed on the limb during 1904, but some of the 
plates show a fair number, and one or two beautiful 
examples are reproduced on the second plate of the paper. 
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Visisiuity or D, as a Dark Live IN THE SOLAR 
SPECTRUM.—At a recent meeting of the Royal Astronomical 
Society, Prof. A. Fowler stated, in a paper on the spec- 
trum of the great sun-spot of February last, that he had, 
on February 2, observed the helium line D, as a dark and 
distorted line in the spectrum of the sun in the region 
about the spot disturbance. This observation was regarded 
as unusual, but according to a letter written by Mr. A. 
Buss to the Observatory (No. 358) it is not at all an 
uncommon phenomenon, and can be seen frequently if the 
solar spectrum be closely watched. In fact, Mr. Buss 
states that, according to his observations with a curved 
slit spectroscope, D, may be seen as a dark line in every 
really agitated solar disturbance. 


West Henpox House Opservarory.—No. 3 of the 
Publications of the West Hendon House Observatory 
(Sunderland) is devoted to the observations of variable 


stars made by Mr. Backhouse during the years 1866-1904. 
The observations of each of the forty-nine stars discussed 
are set out in detail in tables showing the times of observ- 
ation, the comparison stars, and the magnitudes accord- 
ing to other catalogues. For a number of stars the 
observed magnitudes are plotted on a series of curves 
placed at the end of the volume, with a diagram showing 
the various gradations of colour employed in the de- 
scriptions. 


NATURE AND MAN, 


HE annual Romanes lecture was delivered by Prof. 
E. Ray Lankester, F.R.S., in the Sheldonian Theatre, 
Oxford, on June 14, on the subject of ‘* Nature and Man.” 
The complete lecture has been published by the Clarendon 
Press (London: Henry Frowde), and the following abstract 
indicates a few of the points considered in it. 

Prof. Lankester remarked that the subject of his dis- 
course is one which has largely occupied the attention of 
biologists during the five-and-forty years in which he has 
followed the results of scientific discovery. Much mis- 
conception prevails as to the signification attached to the 
word ‘ Nature,"’ but the lecturer used it as indicating the 
entire cosmos of which this cooling globe with all upon 
it is a portion. Until the eighteenth century the study 
of nature—nature-knowledge and nature-control—was the 
appropriate occupation of the learned men at Oxford, and 
the present peculiar classical education is a modern inno- 
vation. 

During the latter half of the nineteenth century, the 
observations of nature-searchers made it possible to 
establish the general doctrine of the evolution of the 
cosmos, with more special detail in regard to the history 
of the earth and the development of man [rom a lower 
animal ancestry. The general process by which the higher 
and more elaborate forms of life, and eventually man 
himself, have been produced was shown by Darwin to 
depend upon heredity and variation. By the process of 
natural selection, those organisms survive which are most 
fitted to the special conditions under which they live. 
Man eventually emerged from the terrestrial ‘animal 
population strictly controlled and moulded by natural 
selection. The leading feature in the development and 
separation of man [from other animals is the relatively 
large size of his brain, which has five or six times the 
bulk (in proportion to his size and weight) of that of any 
other surviving Simian. The development of the mental 
qualities has given rise to attributes which are peculiar to 
man, and justify the view that man forms a new departure 
in the gradual unfolding of nature's predestined scheme, 

‘‘ Civilised man has proceeded so far in his interference 
with extra-human nature, has produced for himself and the 
living organisms associated with him such a special state 
of things by his rebellion against natural sclection and his 
defiance of nature’s pre-human dispositions, that he must 
either go on and acqnire firmer control of the conditions 
or perish miserably by the vengeance certain to fall on the 
half-hearted meddler in great affairs.’? It is practically 
certain that all epidemic disease could be abolished within 
a period so short as fifty years if the State cared to take 
the matter in hand and employ the means at the conimand 
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of science. If more men were encouraged to study and 
experiment on this matter, there would soon be an end of 
all infectious disease. 

By the exercise of his will, man has done much to 
control the order of nature, and it is urgent for him to 
apply his whole strength and capacity in gaining further 
control. Little, however, is being done in this direction, 
but when a knowledge of the situation reaches the masses 
of the people, ‘‘ the democracy will demand that those who 
expend the resources of the community, and as Government 
officials undertake the organisation of the defence and 
other great public services for the common good, shall put 
into practice the power of nature-control which has been 
gained by mankind, and shall exert every sinew to obtain 
more, To etfect this, the democracy will demand that 
those who carry on public affairs shall not be persons 
solely acquainted with the elegant fancies and stories of 
past ages, but shall be trained in the acquisition of natural 
knowledge and keenly active in the skilful application of 
nature-control to the development of the well-being of the 
community.” 

The concluding subject of the lecture was the influence 
exerted by the University of Oxford upon the welfare of 
the State and of the human community in general. Oxford 
by its present action in regard to the choice of subjects of 
study ‘‘is exercising un injurious influence upon the educa- 
tion of the country, and especially upon the education of 
those who will hereafter occupy positions of influence, and 
will largely determine both the action of the State and the 
education and opinions of those who will in turn succeed 
them.’’ Ts it desirable to continue to make the study of 
two dead languages the main, if not the exclusive, matter 
to which the minds of the youth of the well-to-do class 
are directed by our schools and universities? In view of 
modern needs it would be more sensible to make the chief 
subject of education for everybody “a knowledge of nature 
as set forth in the sciences, which are spoken of as physics, 
chemistry, geology, and biology.’’ The ablest youths of 
the country should be encouraged to proceed to the extreme 
limit of present knowledge of one of these branches of 
science so that they might become makers of new know- 
ledge, and the possible discoverers of enduring improve- 
ments in our control of nature. The great prizes of life 
ought to be given to the young man who pursues nature- 
knowledge successfully rather than to him who takes up 
less important subjects. In other words, it is desirable 
that our scheme of education should centre round a know- 
ledge of nature and not continue to be mainly classical 
and historical. 

Though men of science would make natural knowledge 
the core of education, they would consider it incomplete 
if a serviceable knowledge of foreign languages, and a real 
acquaintance with the beauties of English and other 
literature, were not added. ‘‘ The studies of the past 
carried on at Oxford have been charming and full of 
beauty, whilst England has Jain, and lies, in mortal peril 
for lack of knowledge of nature.” 

The suggestion “that Oxford should resign herself! to 
the overwhelming predominance given to the study of 
ancient elegance and historic wisdom within her walls”? 
is an insult to her and an impossibility. Only a few 
decades have passed since Oxford sent out Robert Boyle 
and Christopher Wren. Moreover, Oxford exerts an 
immense influence on the schools, and for this reason men 
of science cannot be content with the maintenance by the 
university of the compulsory study of Greek and Latin, and 
the neglect to make the study of nature an integral and 
predominant part of every man's education. For “ the 
knowledge and control of nature is man’s destiny and his 


greatest need.”’ 


SOE MOS ANID) GeNE SIP AIS, 


ges seventh of the series of weekly pamphlets which 
are appearing under the editorship of Mr. W. T. 
Stead, with the general title of ‘**‘ Coming Men on Coming 
Questions,” is by Mr. R. B. Haldane, and is entitled 
“The Executive Brain of the British Empire.’ Mr. 
Haldane is an enthusiast for higher education. He is a 
thorough believer in the policy which has been advocated 
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consistently by Naturr, that the surest and best way to 
secure national efficiency is to educate our manufacturers 
and merchants liberally along scientific lines, and to enlist 
the cooperation of distinguished men of science in the 
work of national administration. 

In considering the task that lies before a progressive 
political party, Mr. Haldane has much of interest to the man 
of science to say about things the party has to accomplish 
in the process of winning complete public confidence in its 
capacity to direct national business. He points out that 
the importance of each Department of State depends 
mainly on the personality of the Minister who presides 
over it. But apart from personality there are other forces 
—such as clear conception and resolute purpose—which 
profoundly atfect administration. To bring into play 
greater brain power in administration is, Mr. Haldane 
insists, a task of the first magnitude, and he proceeds to 
show its importance and how it may be accomplished. 

The appointment of the Explosives Committee by Lord 
Lansdowne in 1900 is the first illustration taken by Mr. 
Haldane. After the outbreak of the South African war, it 
came to light that the British military and naval guns 
were being corroded rapidly by the chemical action at high 
temperatures of the products of combustion of the nitro- 
glycerin in the cordite. Lord Lansdowne, who summoned 
outsiders to advise him, was told that an expert com- 
mittee on the national explosives required the best scientific 
brains in the country, and, following the earlier example 
in lrance, a committee, presided over by Lord Rayleigh 
and including Sir Andrew Noble and Sir William Crookes, 
Was appointed. The committee has solved the problems 
presented to it, made further discoveries, and is now a 
permanent body. But the committee is performing its 
work under great difficulties, due entirely to our system 
ol administration. As Mr. Haldane says, ‘‘ the Army 
gives its rewards to genius on the field, and not to genius 
in the laboratory.’” Ile says later:—‘‘ If the British 
Government is to have adequate command of scientific 
talent of the highest order, it must make arrangements 
which will enable it to reward and honour that talent on 
an adequate scale, without exciting ill-feeling.”’ 

There ought, in fact, Mr. Haldane contends, to be an 
advisory body with a corps scientifique attached to it, 
which should include the exceptional talent which the 
State stands more and more in need of every day. Not 
only would such a scientific committee provide a new 
opening for talent, but, more important, prove a source 
of new strength to the nation. As a further instance of 
the good results which promptly follow the application of 
scientific methods to national problems, Mr. Haldane cites 
the case of the discovery among miners of the disease 
ankylostomiasis, after the Home Office had obtained the 
permission of the Treasury to appoint a committee of 
investigation, and indicates how great would have been 
the saving of suffering and money had there been a corps 
Scientifique to appeal to as a matter of course. 

Referring to the fall in the amount of exports in some 
branches of industry, Mr. Haldane traces this to the need 
for more mind in the process of manufacture, that is, for 
the improvement of higher education in this country, and 
goes on to remark that comparatively little State aid has 
been devoted to this important necessity. Exception is 
taken, too, to the somewhat mechanical methods of distri- 
bution of the present grant from the Treasury to university 
colleges, and it is urged that in this direction also the 
executive brain ought to be strengthened. 

The Centralstelle of Germany, the function of which 
is to put at the disposal of inquirers, in the solution of 
problems arising in manufacture, the best scientific know- 
ledge available which cannot otherwise be obtained by 
the private manufacturer, is an example of Germany’s 
appreciation of men of science. Not nnoly are such central 
research institutions established in Germany, but also in 
the United States and in France. The same principle has 
been conceded among us, for the State gives a small grant 
—just about a tenth of what the Germans give to their 
corresponding institution—to the National Physical Labor- 
atory, an invaluable institution which is at present being 
starved. Well may Mr. Haldane say that ‘it is time for 
the State to take the lead in this direction also, if we are 
to hold our own in the international competition which 
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is more and more coming to depend on the application of 
science to industry.’’ 

The essay as a whole is a powerful plea for the intro- 
duction of the methods of science into every department 
of national life, and should convince every reader that 
disregard of scientific method and procedure is of necessity 
accompanied by a want of national efficiency and well- 
being. 


CORAL ANAZOMA SMIND DEVE LOPMENT.* 


N writing this account of his observations and rescarches 
I on Siderastrwa, Dr. Duerden has added an important 
contribution to his already extensive publications on the 
anatomy and development of the Madreporaria. Siderastraa 
is a common West Indian coral forming colonies of tu cm. 
to 60 cm. in diameter, which encrust stones and some- 
times the shells of hermit crabs on the coral flats. It 
appears to be exceedingly hardy, as it will suffer exposure 
to the hot sua at low tide and partial burying in the mud 
without injury, and it is often found living under con- 
ditions on the reef which very few corals of other species 
could withstand. This hardiness renders it an admirable 
type for thorough investigation, as it enables it to live 
and grow and reproduce itself freely in the unfavourable 
conditions of an aquarium in the tropics. 

Siderastraa, although a colonial ccral having a general 
superficial resemblance to the Astraida, or star corals, is 
allied to the Fungidi, or mushroom corals. The tissues 
of the expanded zooids are so transparent that the white 


Fic. 1.—Three larva of Siderasiraa settling down upon a stone, in close 
proximity, by their narrow aboral poles. 


skeletal structures can be secn through them. Each zooid 
has, in the adult state, two rows of capitate tentacles, and 
several of the members of the inner row are bifurcate. 
This remarkable and, among corals, unique condition of 
the tentacle is brought about by the growth of a common 
peduncle for a pair of neighbouring tentacles of the 
entoccelic series which are primarily distinct. — 

In all the zooids that were examined anatomicatly only 
ova were found; Dr. Duerden, however, gives reasons for 
believing that the coral is not strictly dicecious, but 
protogynous, a point of some interest when compared with 
the case of Flabellum rubrum, which Mr. Stanley Gardiner 
has shown to be protandrous. 

The early stages of the development of the coral take 
place within the cavity of the parent zooid, and the ciliated 
top-shaped larvee are discharged with four pairs of 
mesenteries already developed. The larva can be kept 
alive in the aquaria for several weeks, but unless they 
settle down within the first two or three days from fiber- 
ation it seems impossible for them to fix themselves, and 
they ultimately perish. In general the larvze fix themselves 
at the same time and in groups. So close do they cluster 
together that they are often in touch with one another, 

1“ The Coral Siderastraca radians and its Prst-larval Development.” 
By Dr. J. E. Duerden. Pp, 130+plates. (Washington: Carnegie fnstitu- 
tion, December, 1904.) 
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and by mutual pressure produce a distortion of the 
normally circular base. There can be no doubt that in 
this coral, as in others investigated by Dr. Duerden, these 
chisters of larvee become organically connected, and form 
aggregated colonies. 

In dealing with the later stages of the development, the 
author discusses many questions of great interest to those 
who have made a special study of the anatomy of corals. 
We may refer especially to the light thrown upon the 
vexed question of ‘‘theca’’ and ‘‘epitheca,”’ to the 
demonstration that the primary ectosepta do not become 
entosepta as they were supposed to do in some other 
corals, and to the valuable suggestion as to the scientific 
method of writing the septal formule of corals. These 
and other matters, which are fully discussed, render the 
memoir of greater value than a mere record of facts and 
observations of the natural history of a single species of 
coral would be. 
of the old type system, the system of presenting to the 
reader a plain, unvarnished tale of the natural history of 
a species and leaving him to draw his own conclusions; 
but the dangers of the system may be clearly recognised 


Fic. -.—The dise of a young Zooid of Siderastrza with expanded 
tentacles showing (L.1.) the four bifurcate tentacles of the inner row. 


in this memoir. The coral under review is a common, and 
many might think a common-place, coral, and if the 
author had thought fit to limit himself to a description 


of facts only, it would probably have been chosen as a . 


type of its order by writers of the conventional text-book. 
Fortunately, however, we are warned on almost every page 
that Siderastreea is not a type, but in many respects an 
exceptional and rather archaic form. 

In conclusion, a word of praise must be said for the 
manner in which the memoir is presented to the public. 
Like the other scientific treatises that have been recently 
published by the Carnegie Institution at Washington, the 
paper, printing, and illustrations are all of first-rate 
quality. Si die Isl 


GAS CALORIMETRY. 


ie the recent report of the Departmental Committee 

appointed to consider the question of the coutrol of 
the gas supply of the metropolis, a proposal was made that 
the calorific power of the gas should be regularly deter- 
mined, thus recognising the growing importance of the 
heating value of gas as distinguished from its illuminating 
power. The use of gaseous fucl both for heating and 
power purposes having ted to a demand for exact gas 
calorimetry, several types of calorimeter have come into 
use. Jn those of the Junker type, the gas is burned at a 
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There is a great deal to be said in favour ' 
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measured rate, and the products of combustion are cooled 
down by a stream of water also flowing at a known rate, 
the ingoing and outgoing temperatures of which can be 
accurately measured. In spite of the difficulties of securing 
accurate measurements of the rate of flow of gas and 
water, on account of the speed with which consecutive 
determinations can be curried out instruments of this type 
are mostly used by gas engineers. Their chief defect is 
want of portability, and as an alternative a sample of the 
gas is frequently analysed, and the calorific value deduced 
from the results of the analysis. Apart from the difficulty 
of exactly determining the constituents of such a com- 
plicated mixture as coal gas, this method implies that the 
exact calorific value of each substance present is accurately 
known, and this, unfortunately, is far from being the 


' case. 


Most of the data regarding heats of combustion in actual 
use are derived either from the experiments of Berthelot and 
his pupils with the calorimetric bomb, or from the experi- 
ments of Julius Thomsen, and in the case of gaseous sub- 
stances the differences between these two experimenters 
may amount to as much as 2 per cent. In the current 
number of the Zeitschrift fur physikalische Chemie Julius 
Thomsen has a critical paper on the causes of these differ- 
ences, and comes to the conclusion that for gases the 
explosion with compressed oxygen in a bomb gives quite 
uutrustworthy results. Ilis chief argument is based on the 
comparison of the values obtained for the heats of com- 
bustion of homologous series of hydrocarbons and _ their 
halogen derivatives, and it is shown that whereas the 
method of combustion at ordinary atmospheric pressure 
gives remarkably constant differences between the con- 
secutive members of such a series, the results obtained by 
means of the calorimetric bomb lead to differences between 
consecutive members which are quite irregular. It follows 
that the values obtained for heats of formation, which lie 
at the basis of all theoretical speculations in this field, are 
still more irregular in the case of figures obtained with 
the bomb, since they are based on the differences between 
the heats of combustion. The weal point in most physical 
work on gases is usually on the chemical side, and on 
account of the extreme practical and theoretical importance 
of the subject and the great advances made in the last ten 
years in the methods of preparation of pure gases, there 
is still room for a re-determination of these constants. In 
this connection it may be pointed out that the ultimate 
mode of calibration of gas calorimeters of the Junker type 
is the combustion of a known quantity of a pure gas the 


‘ heat of combustion of which is taken as known. 


GaNieile 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The following is the text of the speech de- 
livered by Prof. Love in presenting Prof. E. Ray Lankester 
for the degree of D.Sc. honoris causa on June 13 :— 

Salutat Academia nostra Edwinum Ray  Lankester, 
alumuum suum. Hie ille est, cuius magna apud nos est 
memoria Auatomiaz Comparative cathedram olim tenentis, 
quod et discipulis ardorem) suum miro modo inspirare 
potuit, et specimina in usum Muszi nostri diligentissime 
congesta ita novis rationibus collocavit ut Historie 
Naturalis priucipia luce elariore illustraret: qui hanc 
Academiam ut suos mores emendaret toties hortatus est, 


_ qu ad inauditam perfectionem iamdudum pervenisset si 


monitori amicissimo in Actis Diurnis contionanti obtem- 
perare voluisset. Hic est cuius ex repertis laudis aliquid 
ad suam Almam Matrem redundayit, cum inter insig- 
nissimos doctores qui hodie de animalium figuris disputant 
fere princeps sit et in omnibus virorum doctorum 
societatibus summo in honore habeatur. 

Nihil profecto quod ad <Anatomiam Comparativam 
pertinet non in huius viri scientiam cadere videtur. Neque 
enim huic satis erat edendi curam suscipere cum Acta illa, 
que summe auctoritatis in hoc genere apud nos sunt, 
labore per quinque et triginta annos iam continuato, tum 
luculentissimorum librorum seriem, e quibus plures iam 
typis impressi in manibus omnium habentur, quod onus 
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pergrave videri plerisque potuit : 
animalium figuris et mutationibus, 
iuventa sive hodie exstantium, commentarios flere in- 
numerabiles ipse conscripsit. Nullum est animalium genus 
de quo aliquid non scripserit, meque quicquam scripsit nisi 
preclare. In hoc viro admiramur cum summi_ artificis 
patientiam nullam rem tenuiorem esse docentis quam ut 
scientia dignum sit, tum doctrinam Jatissimam et 
subtilissimam nova inventa cum prioribus colligantis et suo 
quidque loco reponentis. Sed ulterius etiam progressus 
est. Quid enim? Incrementum fit scientia: non solum ex 
indefessa diligentia et doctrina coacervata summorum veri 
indagatorum: quin ipsa diligentia et doctrina parum 
fertilis est nisi conclusiones ita verbis et tabulis expressce 
sint ut in memoria nostra hewreant et novissimiuni quodque 
repertum suo loco residere patiantur. Veluti hic noster, 
qui iuvenis adhuc rationes a Ioanne Miullero et Husxleio 
excogitatas, quo melius omnia ad Historiam Naturalem 
pertinentia subtilissime litteris mandarent, se optime 
callere ostenderat, postea novos modos invenit, nova nomina 
commentatus est, veteres etiam raliones correxit et 
excoluit: qua omnia iam adeo omnibus comprobata sunt 
ut nemo inquirat a quo fonte emanarint. Quod si ex hac 
preeclara supellectili unam quasi margaritam potissimum 
sumere fas sit, eos commentarios singulari laude ornaverim, 
quibus Limulum illum aquatilem scorpiones et araneas 
terrestres inter se similes esse ostendit. Nihil profecto in 
hoe genere perlectius, nihil quod posterorum imitatione sit 
dignius. 

Following the announcement in the University Gazeite, 
the age limits in the examination to be held on August 29 
for the selection of probationers for the Indian Forestry 
Service were stated in our note on June § (p. 139) to 
be from eighteen to twenty years on January 1, 1905; Prof. 
Schlich writes to point out that the correct age limits are 
from eighteen to twenty-one years on that date. 

Dr. W. TY. Brooks (Christ Church) has been appointed 
Litchfield clinical lecturer in medicine for two years from 
June. 

A statute has been passed in Convocation establishing 
a diploma in anthropology, and providing a committee to 
organise the course of study in that subject, and to make 
regulations for the diploma examination. The committee 
will consist of seventeen members, including the professors 
of anthropology, comparative anatomy, moral and meta- 
physical philosophy, comparative philology, the reader in 
mental philosophy, the keeper of the Ashmolean Museum, 
and the curator of the Pitt Rivers Museum. Candidates 
who are not already members of the university will be 
admitted under the same conditions as candidates for the 
degrees of B.Litt. and B.Sc. 

Magdalen College has announced a_ fellowship in 
chemistry, election to which will be made next October 
term after an examination. Further details will be pub- 
lished shortly. ; 


CampripGr.—The following are the speeches delivered by 
the Public Orator, Dr. Sandys, on June 14, in presenting 
the two recipients of the degree of Doctor in Science 
honoris causa :— 


Captain Ropert Fatcox Scott, R.N., C.V.O. 

Poli australis e regione salvum sospitemque nobis 
redditum Jaetamiur virum intrepidum, cui disciplina et 
gloria navalis ab avo velut hereditate obvenerat. Abhinc 
annos quinque navis magister designatus est, rerum naturae 
miraculis prope polum australem explorandis destinatae. 
Illic, primum terrae Victoriae montes asperos conspicatus, 


sed de omnigenum 
sive in ipsa mundi 


deinde ex transverso oppositum glaciei velut murum 
immensum diu  praetervectus, tandem nivis aeternae 
regionem quandam excelsam detexit, detectam Regis 


Edwardi nomine nuneupavit. Quid commemorem navem 
illam prope montem Erebum, prope ipsa Volcani spiracula, 
glaciei solidae in mediis molibus per biennium compressam ? 


Quid geographiae, geologiae, meteorologiae, biologiae 
denique in studiis, scientiarum fines, talium  virorum 
auxilio, feliciter propagatos? Quid itinera longa glaciei 


perpetuae inter pericula tolerata? Tot virorum fortium de 
duce intrepido illud primum dixerim:—omnium mortalium 
nemo umquam ad ipsum polum australem propius pene- 
travit. Deinde, ‘‘ numquam”’ sociis suis ‘ plus laboris 
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imposuit quam sibi sumpsit; ipse cum fortis, tum etiam 
felix.” 
Sir Francis Youncuuspanp, K.C.1.E. 


Hodie corona nostra suprema viro destinata est, qui 
matris suae fratrem, exploratorem indefessum, olim 
aemulatus, omnium miortalium solus, oceani Pacifici a 


litore trans Asiae mediae recessus intimos septem milia 


passuum milies emensus, montium formidolosorum per 
ambages prope inextricabiles, Indiae demum ad castra 
prima pervenit. Idem nuper, Britanniae legatus, cum 


copiis nostris fortissimis, Indiae per Alpes silvasque, post 
moras infinitas fortiter et prudenter devictas, per apertam 
portam, Tibetorum ad loca praeccelsa ultra lacum illum 
caeruleum progressus, tandem, inter nemora late virentia, 
arcis sumimae tecta aurea conspicatus, religionis anti- 
quissimae sedem sacram, tot laborum, tot itinerum metam 
ultimam, intravit. In legatione vero illa obeunda, viri 
huiusce potissimum auspicio, terrae spatia immensa 
accuratissime explorata sunt; fluminum ingentium cursus 
patefacti; saeculorum denique priorum monumenta plurima 
aut intacta relieta aut diligenter conservata. luvat autem 
recordari regionem illam remotissimam cum exercitu nostro 
legatum nostrum ita peragrasse, ut nullum crudelitatis, 
nullum inhumanitatis vestigium reliquerit, sed benevolentiae 
mutuae, etiam foedere ipso potioris, [undamentum iecerit. 

Mr. E. T. Whittaker, of Trinity College, 
appointed a university lecturer in mathematics. 

The Home Secretary has approved the university for the 
purposes of the Coal Mines Regulation Act (1887) Amend- 
ment Act, 1903, in respect of its diploma in mining 
engineering. 


has been 


The Harkness scholarship in geology and palxontology 
has been awarded to Mr. F. A. Potts, of Trinity Hall, and 
the Wiltshire prize for geology and mineralogy to Mr. A. 
McDonald, of Emmanuel College. 


The treasurer to the Sedgwick memorial fund, which 
was inaugurated in the Senate House on March 25, 1873, 
has issued a final balance sheet. The original subscription 
list amounted to 11,157/. 1s. 6d., and this sum increased 
by investment to 27,453/. 2s. gad. A thousand guineas were 
spent on the bronze statue of Sedgwick, and 26,125/. on 
the Sedgwick Museum; the balance was mainly expended 
on printing, but a small sum left over has been paid to 
the financial board. 


Dr. James Gow will distribute the certificates and prizes 
at King’s College, London, on Wednesday, July 5. The 
museums and laboratories of the college will be open to 
visitors upon this oceasion. 


Dr. A. B. W. Kennepy, F.R.S., will deliver the found- 
ation oration of the Union Society of University College, 
London, on June 29; his subject will be ‘‘ The Academic 
Side of Technical Training.” 


AmonG the honorary degrees accepted by the Senate of 
the University of Dublin on June 17 was the degree of 
Se.D. to be conferred on Prof. E. A. Schafer, F.R.S., and 
on Prof. Sydney Young, F.R.S. 


Mr. G. F. Carson, formerly on the staff of the Uni- 
versity College, Sheffield, has been appointed head of the 
department of mathematics in Battersea Polytechnic, and 
Miss Lilian J. Clarke has been appointed lecturer in 
botany. 


At the entrance examination for the day courses in 
engineering to be held next September, the governing body 
of the Northampton Institute, Clerkenwell, has decided to 
offer three scholarships for open competition. These 
scholarships will give exemption from fees, amounting to 
52l., during the whole of the four years’ course in 
mechanical or electrical engineering. 


DvurinG December next, in the department of physics of 
the Columbia University, New York City, a course of 
fifteen lectures will be delivered by Prof. V. F. Bjerknes, 
professor of mechanics and mathematical physics in the 
University of Stockholm. The subject will be ‘‘ Fields of 
Force,’’ including the discussion of hydrodynamic analogies 
of the electrostatic and electromagnetic fields. A similar 
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course will be delivered in March and April, 1906, by 
Prof. H. A. Lorentz, professor of physics in the University 
of Leyden. 


Unper the title ‘‘ The Education of the Examiner,’’ Dr. 
Charles E. Fawsitt publishes, in the Proceedings of the 
Royal Philosophical Society of Glasgow, an interesting 
note on the statistics of examination marks as revealed by 
graphic methods. Most examiners who have had to draw 
curves showing the distribution of marks in any examin- 
ation know the difficulty of obtaining an even uniform 
curve rising continuously to a maximum and then descend- 
ing continuously. However carefully the scale of marking 
is adjusted, the curve has an unpleasant habit of showing 
two maxima, usually of unequal height, instead of the one 
maximum of the generally recognised standard curve. Dr. 
Fawsitt, as the result of observations on class examin- 
ations conducted at Edinburgh, brings forward the welcome 
suggestion that this irregularity is not the fault of the 
examiner, but is due to the fact that the candidates 
naturally divide themselves into two sets, namely, workers 
and non-workers, and that while the students in either set 
vary in every conceivable way in respect of ability, a 
marked line of division is drawn with regard to work. 
The superposition of two error curves, in accordance with 
this theory, gives results closely agreeing with those of 
common experience. 


SOCIETIES AND ACADEMIES. 


Lonpon. 


Royal Society, March 16.— On the Dimorphism of the 
English Species of Nummiulites, and the Size of the Megalo- 
sphere in relation to that of the Microspheric and Megalo- 
spheric Tests in this Genus.’’ By J. J. Lister, F.R.S. 

The results obtained in this investigation are summarised 
as follows :— 

(1) Both microspheric and megalospheric forms of 
N. variolarius and N. Orbignyi var. elegans are present 
in the Eocene beds of the Isle of Wight and Hampshire, 
as the author believes they will be found to be present 
elsewhere, except when the materials of a bed have been 
re-arranged under the influence of currents. 

(2) In these species and in N. laevigatus and N. 
gisehensis the size of the microsphere is nearly constant— 
the diameters in the specimens measured being between 
15 # and 20 pw. 

(3) In the nine species and one variety of Nummulites 
which the author has examined, the size of the megalo- 
sphere is approximately proportional to the volume of the 
contents of the microspheric form. 

By this result additional proof is given of de la Harpe’s 
conclusion, founded on the mode of occurrence in the beds, 
and on structural features of the tests of the two forms, 
that these are in each case truly members of ‘a pain 
or, aS we now say, are related as alternating or recurring 
forms in the life-history of a species. 

By (2) and (3) the two modes of reproduction come into 
marked contrast, the asexually produced megalospheres 
being proportional in size to the protoplasmic volume of 
the parent, while the microsphere, probably arising as a 
zygote, is uniformly small throughout. 

(4) In several of the species examined, as the micro- 
spheric member of the cycle preponderates in the life- 
history, the megalospheric (or gamete-producing) member 


decreases, not only in proportion to the size of the micro-' 


spheric form, but in proportion to the megalospheric 
members of other species in which the two forms attain 
approximately equal sizes. 


April 6.—‘‘ Ovulation and Degeneration of Ova in the 
Rabbit.”’ By Walter Heape. Communicated by Adam 
Sedgwick, F.R.S. 

This paper is an abstract of several years’ experimental 
work. The growth of the graafian vesicle and ovum, and 
the modification of the adjoining ovarian tissue, are referred 
to. The maturation of the ovum tales place in the ovary. 
Tt is dependent upon coition, and follows a cessation of 
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the supply of nutriment to the ovum. Ovulation occurs 
ten hours after copulation, and does not occur if coition 
is prevented. 

The cause of the rupture of the graafian vesicle is 
probably due to the stimulation of ovarian contractile 
tissue, to effect which, in the domestic rabbit, the excite- 
ment of sexual contact appears to be necessary. 

The prevention of coition results in the degeneration of 
ripe follicles, and the production of false corpora lutea. 
Such degenerate follicles -do not rupture, and the ovum 
contained therein is not discharged. The structure and 
fate of the true «und false corpora lutea are briefly 
described. 

The persistent prevention of breeding causes degener- 
ation of young as well as ripe follicles on a large scale, 
and results in more or less obstinate sterility. 

Degeneration of young follicles occurs normally. While 
this may be due to want of nutriment, caused by competi- 
tion of neighbouring follicles, it may also be due to in- 
capacity to assimilate the nutriment which is supplied. 

In this latter case, failure is due to a peculiarity in the 
constitution of the ovum, constituting it a ‘“‘ sport.’’ As 
there is evidence that the production of variable offspring 
depends upon the quality or quantity of nutriment supplied 
to the mother, it is urged that the study of nutrition from 
this point of view becomes a matter of very great interest 
and importance to students of heredity. 

A brief review of the evidence concerning the forces 
which influence breeding results in the conclusion that 
changes are induced in the constitution of the blood by 
means of a “ generative ferment ’’ of extraneous origin ; 
the effect of which upon the generative glands causes their 
secretion of “‘ gonadin,’’ which exercises a profound effect 
upon the rest of the generative system. 


“On the Nature of the Silver Reaction in Animal and 
Vegetable Tissues.’’ By Prof. A. B. Macallum. 

When fresh preparations of animal and vegetable tissues 
are treated with a solution of nitrate of silver containing 
free nitric acid and then exposed to light, they become 
coloured, the colour varying in intensity and tint. The 
author endeavoured to determine to what the reaction is 
due, and how far one may go in employing it for micro- 
chemical purposes. It was found that of the organic con- 
stituents of tissues, the only ones which form compounds 
with silver ‘‘ reducible’? under the action of light are 
sulphocyanic acid, creatin, and taurin. As creatin is pre- 
sent only in vertebrate muscle fibre, and not at all in 
invertebrates, while the other compounds mentioned occur 
in tissues only in infinitesimal, and, therefore, in negligible, 
quantities, the silver reaction cannot be attributed to their 
presence. It was further ascertained that neither phos- 
phates, carbonates, nor sulphates give ‘‘ reducible ’’ silver 
compounds in.the presence of free nitric acid. There re- 
mained, among organic compounds in tissues, only the 
proteids, and as these have been, and are, generally held 
to form, with silver salts, compounds which are “ reduced ”’ 
in light, it was necessary to determine whether the coloured 
compounds so formed are ‘‘ albuminates ’’ or simply the 
subchloride of silver. For this purpose proteids were freed 
from chlorides by repeated precipitation with pure 
ammonium sulphate, and it was found that egg and serum 
albumins and globulins, as well as the gelatins, after the 
eighth precipitation give no colour reaction whatever with 
nitrate of silver under the influence of light, and that the 
compounds eliminated by the precipitation, and to which 
the silver reaction is due, are chlorides. Nucleo-proteids 
also were found to be reactionless. In the case of vege- 
table proteids the methods employed were different, but 
the result was the same. Silver nitrate may, consequently, 
be used as a microchemical reagent for determining the 
presence of chlorides in animal and vegetable tissues, and 
its use for this purpose has already furnished some im- 
portant results. Amongst these may be mentioned the 
absolute freedom of the nucleus from chlorides, the absence 
of the latter from the head of the spermatozoon, and the 
demonstration that they alone are the cause of the silver 
reaction in the “cement substance (of von Reckling- 
hausen) as well as in ordinary cell protoplasm. 
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May 18.—* Reciprocal Innervation of Antagonistic 
Museles.”? Eighth Note. By Prof. C. S. Sherrington, 
BARES: 


Exhibition of strychnine converts reflex inhibition of 
muscles into excitation; so also, more gradually, but just 
as potently, does tetanws-toxin. This conversion sets in 
before and under smaller doses of strychnine or toxin than 
are required to produce the convulsive seizures character- 
istic of strychnine poisoning or general tetanus. 

The conversion of inhibitory effect into excitation effect 
by strychnine is more easily obtained in the case of some 
nerves than of others. 

The conversion of spinal inhibition into excitation by 
strychnine explains the simultaneous contraction of large 
inharmonious groups of muscles in strychnine convulsions. 
It also explains the occurrence, under a given stimulus of 
reflex contraction, of muscles that previously do not seem, 
under superficial examination, to be reached by the re- 
action. These muscles are really included in the reflex 
effect normally, but the effect on them then being 
inhibition, it passes unnoticed, unless special means are 
adopted for seeing it. Thus, in the ordinary ‘ flexion 
reflex,’’ initiated, say, from the right foot, the flexion of 
the homonymous knee is easily seen to be due to contrac- 
tion of its flexor muscles, also the concomitant extension 
of the crossed knee is easily seen to be due to contraction 
of its extensor muscles. But it requires special prepar- 
ations to detect that, with the contraction of the right 
knee-flexors, there goes reflex inhibition of the right 
extensor, and that, with the contraction of the left knee- 
extensor, there goes reflex inhibition of the left knee- 
flexors. This being so, when under strychnine, the reflex 
is suddenly changed in character, both flexors and extensors 
being in both legs thrown into contraction together, it 
appears to an observer, unaware of the previous inhibitions, 
that, under the strychnine, the reflex action reached 
muscles which it did not reach before, e.g. right knee- 
extensor and left knee-flexor. Hence arises the hypothesis 
that the alkaloid breaks down a supposed spinal “‘ resist- 
ance,’’ previously intervening between the afferent nerves 
and various motor spinal cells ordinarily inaccessible to 
them. Strychnine does Jower the threshold stimulus for 
spinal reflexes at one stage of its action; but the central 
fact of strychnine effect appears to the author that it 
destroys spinal taxis for the skeletal musculature by up- 
setting the fundamental coordination of reciprocal inner- 
vation. Jt upsets reciprocal innervation because it trans- 
forms inhibition into excitation. 

On the view advanced in these notes previously that 
the cortex of the brain exercises reciprocal innervation of 
antagonistic muscles, strychnine and tetanus-toxin should 
transform the functional topography of the ‘‘ motor” 
cortex. This on examination proves to be the case. 

Strychnine and tetanns-toxin change cortical flexion of 
leg and arm into extension. Reflex ‘‘ opening ’’ of the jaw 
is in the decerebrate animal converted into retlex closure by 
tetanus-toxin and by strychnine, the inhibition of the pre- 
dominantly powerful closing muscles being converted into 
excitation of them. 

Similarly, when the ‘* face-area ’”’ of the monkey’s cortex 
is tested by faradisation alter exhibition of strychnine or 
tetanus-toxin, the points of surface that, prior to the drug, 
yield regularly the free opening of the jaw, yield strong 
closure of the jaw instead. Closure of the jaw is, com- 
paratively, an infrequent movement to obtain from the 
cortex of the monkey. On the other hand, opening of the 
jaw is always readily and regularly elicitable from a large 
field of the ‘ face-area.”’ Under tetanus toxin and 
strychnine the whole of this area not only ceases to yield 
opening of the jaws, either maintained or rhythmic, but 
yields closing of them instead. 

The foregoing observations give an insight into the 
essential nature of the condition bronght about by tetanus 
and by strychnine poisoning. These disorders work havoc 
with the coordinating mechanisms of the central nervous 
system, because, in regard to certain great groups of 
musculature, they change the reciprocal inhibitions, 
normally assured by the central nervous mechanisms, into 
excitations. The sufferer is subjected to a disorder of 
coordination which, though not necessarily of itself accom- 
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panied by physical pain, inflicts on the mind, which still 
remains clear, a torture inexpressibly distressing. Each 
attempt to execute certain muscular acts of vital import- 
ance, such as the taking of food, is defeated because exactly 
the opposite act to that intended results from the attempt. 
The endeavour to open the jaw to take food or drink 
induces closure of the jaw, because the normal} inhibition 
of the stronger set of muscles—the closing muscles—is by 
the agent converted into excitation of them. Moreover, the 
various reflex arcs that cause inhibition of these muscles 
not only cause excitation of them instead, but are, 
periodically or more or less constantly, in a state of hyper- 
excitement, and yet attempt on the part of the sufferer to 
restrain, to inhibit, their reflex reaction, instead of re- 
laxing them, only heightens their excitation further, and 
thus exacerbates a rigidity or a convulsion already in 
progress. 


“The Structure and Function of Nerve Fibres.—Pre- 
liminary Communication.” By Prof. J. S. Macdonald. 
Communicated by Prof. C. S. Sherrington, F.R.S. 

In contradiction to certain conclusions* arrived at by 
the author as a consequence of his experimental observ- 
ation of the “injury current’’ of nerve, it has recently 
been denied * that inorganic salts occur in any appreciable 
quantity within the internal structure of the nerve-fibre. 
This conclusion has been forined as the result of observ- 
ations made with the use of a reagent—cobalJt nitrite— 
which precipitates potassium salts in a manner open to 
investigation with the microscope. It has been shown that 
the reagent does not give rise to precipitates at every 
point in the length of the nerve-fibre, but only at certain 
points of infrequent occurrence. The author has checked 
this statement, also using microscopical methods, and con- 
firms it. He draws, however, an entirely different con- 
clusion from these observations, since he has further 
observed that these points of infrequent occurrence are 
points at which the axis-cylinder has been injured in the 
course of preparation. He concludes that potassium salts 
are really present in very considerable quantity uniformly 
distributed along the axis-cylinder, but that they appear 
in a state of simple solution only at injured points. 

The author directs attention to the possible general im- 
portance acquired by this observation, when account is 
taken of the parallelism between injury and ‘‘ excitation.”’ 
The sudden appearance of inorganic salts (electrolytes) in 
a state of simple aqueous solution at an excited point 
means a transitory increase in local osmotic pressure, new 
processes of diffusion, and disturbances of electrical 
potential. In this he sees a sufficient explanation of nerve- 
conduction. In the case of muscle, also, the influence of 
similar phenomena is considered, and a possible relation 
between such an increase in local osmotic pressure and 
‘*contraction.”’ He also refers to the possibility of the 
influence of this factor in the conditions determining the 
flow of water in plant structures. 


June 8.—‘‘ The Perturbations of the Bielid Meteors.”’ 
By Dr. A. M. W. Downing, F.R.S. 

As the general result of the calculations described in this 
paper, it appears that the most probable date for the centre 
of a shower of Bielid meteors this year is November 18, 
roh., G.M.T. If there be a shower at that date, it will 
indicate that the meteor stream is, in this part, of sufficient 
length to occupy at least thirty-three davs (October 16 to 
November 18) in passing a definite point in its orbit—or 
that there is another swarm following the main swarm at 
this interval—and is also of sufficient extent in the direc- 
tion sun-earth to allow of some of the meteors encounter- 
ing the earth, although the centre of the stream is more 
than 1,000,000 miles outside the earth’s orbit at the time. 


‘‘ Chitin in the Carapace of Pterygotus osiliensis, from 
the Silurian of Oesel.’’ By Dr. Otto Rosenheim. Com- 
municated by Prof. W. D. Halliburton, F.R.S. 

Fragments of the curapace of certain fossil Eurypterids 
found in Oesel in rocks of Silurian age, from specimens 


1 J. S. Macdonald, ‘‘ Thompson-Yates Laboratory Reports,’’ vol. iv., 
part ii., pp. 213-348, 19023 Proc. Koy. Soc., vol. \xvil., pp. 315-324 5 747d, 
pp. 325-328; Proc. Piystol. Soc., December 17, 1904; 262¢., March 18, 
1905. 

2 A. B. Macallum, Journal of Physiology, vol. xxxii. p. 1 
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in the British Museum (Natural History), have been ex- 
amined by the author for ehitin. 

The conclusion drawn [rom the experiments is that the 
general behaviour of the substance towards acids and 
solvents is such that it is probably chitin, and this is con- 
firmed by the fact that, after such treatment, it yielded, on 
hydrolysis with eoncentrated hydrochloric acid, a strongly 
reducing substance which is presumably glucosamine. 


“On the Magnetie Qualities of some Alloys not Con- 
taining Iron.” By Prof. J. .\. Fleming, F.R.S., and 
R. A. Hadfield. 

For the purposes of exact magnetic measurements two 
homogeneous rings of regular form of alloys not containing 
iron were made at the Hadfield Steel Works, Sheffield, and 
sent to the Pender Electric Laboratory of University 
College, London. These two rings were respectively 
numbered No. 1871 and No. 1888/7. The ring No. 1571 had 
the following composition :—manganese, 22-42 per cent. ; 
copper, 60-49 per cent.; aluminium, 11-65 per eent. There 
is a certain amount of intermingled slag, probably 2 per 
cent. or 3 per cent., mostly consisting of MnO and Si0, 
and slight traces of other metals. Analysis showed that 
there was present also:—carbon, 1-5 per cent.; silicon, 
0-37 per cent.; and iron, 0-21 per cent. Hence it may be 
said that nothing but a trace of iron occurs in this sample 
of alloy. The other ring, No. 1888/7, had an approximate 
composition :—manganese, 18 per cent.; copper, 68 per 
cent.; aluminium, 10 per cent.; lead, 4 per cent. These 
alloys unfortunately have poor mechanieal properties and 
are brittle and cannot be forged. Rings were cast from 
the material and turned in the lathe to the desired form. 

From the observations the following conclusions are 
drawn :— 

(1) The alloy No. 1871, composed of copper, aluminium, 
and manganese in the proportion mentioned above, exhibits 
magnetic properties which are identical with those of a 
feebly ferro-magnetic material. (2) The magnetisation (or 
B, H) curve is of the same general form as that of a ferro- 
magnetic metal such as east iron, and indicates that with 
a sufficient force, a state of magnetic saturation would 
most probably be attained. (3) The alloy exhibits the 
phenomenon of magnetic hysteresis. It requires work to 
reverse the magnetisation of the material and to carry it 
through a magnetic cycle. (4) The material has a maxi- 
mum permeability of 28 to 30, which is not greatly inferior 
to that of the values reached for cobalt or a low grade 
of cast iron for small magnetic forces, and occupies a 
position intermediate between the permeability of the ferro- 
magnetic and the merely para-magnetic bodies, such as 
liquid oxygen and ferric chloride. (5) The material 
exhibits, therefore, the phenomenon of magnetic retentivity 
and coercivity. It is not merely magnetic, but can be 
permanently magnetised. 

The authors are led by these results to conclude that the 
magnetic properties of this alloy must be based on a 
certain similarity of molecular structure with the familiar 
ferro-magnetic metals. 

Experiments on the magnetic qualities of the alloy No. 
1888/7 give results similar to those of the alloy No, 1871. 
For both alloys No. 1871 and No. 1888/7 the hysteretic 
exponents are not very different, being respectively 2-238 
and 2-288, whereas the hysteretic constants are very 
different, being respectively 0-0005495 and 0-o00776. It is 
clear, therefore, that both these alloys, although magnetic, 
have far greater hysteresis than pure iron, nickel, or eobalt 
for corresponding cycles of magnetisation, 


‘Note Supplementary to a Paper ‘ On the Radio-active 
Minerals.’’’ By the Hon. R. J. Strutt, F.R.S. 

In a paper read before the society on February 28, the 
author directed attention to the fact that all thorium 
minerals, so far as could be ascertained, appeared to con- 
tain uranium and radium. Sinee then he has examined 
a number of additional minerals, in order to test the 
induction further. The result has been quite confirmatory 
of the original conclusion. The anthor, in this further 
investigation, contented himself with determining the 
thorium and radium, for it may now be considered proved 
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that radium is a product of uranium, and it is much 
easier to establish the presence of radium by its emanation 
than to detect uranium by chemical analysis. The experi- 


mental methods explained in the former paper were 
employed. The results are as follows :— 
Thorium Radium, 
Mineral Locality oxide, | millionths of 
per cent. | 1 per cent. 
E i 
Thorite Ceylon arc 610 1'00 
x Brevig, Sweden 53°9 o'81 
Monazite Johannesberg ... ... 5°94 1°06 
Alvite... ... | Raade Moss, Norway 4°95 rSt 
Xenotime ... nA is 3°89 o'90 
Monazite N. Carolina? 3°79 0°53 
Aa .. | Nigeria ese sce 2°98 3°78 
INTACT Foose || COSWO — ors cos 2°27 9°80 
Monazite Malay Straits ...  ... Tes 4°02 
Fergusonite ? oan 26°7 
Malacone Hitteroe, Norway 115 1°40 
Allanite ... | Amherst Co., Virginia | 0-492 1'08 
Vttrotanialite | Ytterby, Sweden 0°437 | 5°56 
Polycrase ... P 0°334 | 0°36 
Zircon .., N. Carolina 0°307 | 0°34 
Ns Virginia Gr2y7 OG 2 


1 This consisted of pure grains of monazite, picked out from the 
commercial sand. 


Mathematical Society, June §.—Prof. A. R.Forsyth, presi- 
dent, and temporarily Prof. W. Burnside, vice-president, in 
the ehair.—On the conditions of reducibility of any group 
of linear substitutions, and On criteria for the finiteness of 
the order of a group of linear substitutions: Prof. W. 
Burnside. In the first of these papers it is proved that 
a group of linear substitutions on a finite number of 
symbols is reducible if, and not unless, one or more linear 
equations holds between the coefficients of every substitu- 
tion of the group. In the second paper it is shown that 
in order that a group of linear substitutions may be of 
finite order it is necessary that both the real part and 
the imaginary part of every coefficient should lie between 
two fixed assignable numbers, and this condition is 
sufficient—On a class of many-valued functions defined 
by a definite integral: G. H. Hardy. The integral 

* a-t* anl 
| a eee, 

i (ia ae 


is a many-valued function of x having no singularities 
save x=o, and the behaviour of the function depends on 
the character of a@ and A as rational, algebraic or trans- 
cendental numbers. Jn a number of cases the function 
can be represented in the neighbourhood of the singular 
point by a convergent combination of two divergent power 
series.—Informal communications were made as follows :— 
The first principles of Cauchy’s theory of functions: 
G. H. Hardy.—On differential equations whose integrals 


are expressible by partial quadratures: Prof. A. R. 
Forsyth. 


Royal Astronomical Society, June 5.—Mr. W. H. Maw, 
president, in the chair.—The discordant values of the 
principal elliptic coefficients in the moon’s longitude: P. H. 
Cowell.— Determination of heat radiation from the moon: 
the Eart of Rosse. The author had found that the lunar 
heat varied with the phase, that it was negligible at new 
moon, and attained its maximum at full moon. He con- 
sidered it a surface heat, not regularly reflected, but 
absorbed and re-emitted. Suggestions were made for 
future observations during lunar eclipses. Prof. Turner 
stated that the maximum at full moon might indicate 
that some of the heat was refleeted.—The diurnal vari- 
ations of nadir and level of the Greenwich transit circle: 
Astronomer Royal. The variation of the level has a 
period of twenty-four hours, with a maximum about 6 a.m. 
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and a minimum about 6 p.m. The variations of nadir 
are much smaller, and do not show any conclusive result 
except a discordance near 6 p.m.—On the determination 
of stellar proper motions without reference to meridian 
places: A. R. Hinks.—The meteors from Biela's comet : 
W. F. Denning and Dr. Downing.—General scheme for 
determinations of stellar parallax from photographs taken 
at the Cambridge Observatory: A. R. Hinks and Dr. 
H. N. Russell. A brief account was also given of results 
already obtained for the parallax of Lalande 21185 and 
y Virginis. 

Zoological Society, June 6.—Dr. Henry Woodward, 
F.R.S., vice-president, in the chair.—Specimen of a new 
bushbuck, which it is proposed to call Tragelaphus 
haywoodi, sp. n.: O. Thomas. Mr. Thomas also ex- 
hibited some mammals and birds from Japan obtained by 
a collector sent out by the society’s president, the Duke of 
Bedford, K.G., who proposed to further zoological science 
by having systematic collections made in that part of the 


world. Of the present series Mr. Thomas directed atten- 
tion to a fine marten, different from the true Mustela 
melampws, and which he proposed to call Mustela 


melampus bedfordi, subsp. n.—On the intestinal tract of 
mammals: Dr. P. C. Mitchell. Jn the course of the last 
eight years, the author had taken every possible opportunity 
of studying the alimentary tract of mammals from speci- 
mens that had died in the seciety’s gardens, and had 
obtained additional material elsewhere, with the result that 
his investigations covered more than two hundred individuals, 
and included the greater number of the mammalian orders. 
—The natural history of western Uganda, deduced from 
observations and collections made by the author while 
acting as British Boundary Commissioner on the Uganda 
frontiers: Lieut.-Colonel C. Delmé-Radcliffe.— Distribu- 
tion of Mexican Amphibia and Reptilia: Dr. H. Gadow. 
After a critical revision of the speciés recorded from Mexico, 
the author stated that he grouped them according to the 
prevailing physical features of the country. It was found 
that Mexico had received its present fauna from both the 
northern and the southern continents. The northern 
immigrants had spread over high tablelands and moun- 
tains, whilst not a few species had descended into the hot 
lowlands, even into Central America and still further south. 
On the other hand, the southerners were divided by the 
plateau into an Atlantic and a Pacific mass, each having 
had time to modify many of its members according to the 
very different physical features. Scarcely any of these 
southerners had ascended the plateau, but they were not 
averse to ascending high outlying mountains. A com- 
parative list of species confined to high altitudes was given, 
and the conclusion arrived at, with the help of geological 
data and the fauna of the Antilles, was that the exchange 
between the north and south took place during the Miocene 
epoch, at which period alone the Antilles were connected 
with Central America.—New species of reptiles discovered 
in Mexico by Dr. H. Gadow: G. A. Boulenger.— 
Batrachians and reptiles collected in South Africa by 
Mr. C. H. B. Grant and presented to the British Museum 
by Mr. C. D. Rudd: G. A. Boulenger.—Notes on the 
anatomy of the yellow-throated lizard, Gerrhosaurus 
flavigularis: F. E, Beddard.—Notes on the cerebellum 
in the exanthematic monitor, Varanus exanthematicus, and 
on the cerebral hemispheres in the Taraguira lizard, Tropi- 
durus hispidus: F. E. Beddard.—The Icetus and placenta 
of the spiny mouse, Acomys cahirinus: R. Assheton. 
—Some new Coleoptera fiom South Africa: Rev. H. S. 
Gorham. The beetles referred to were of the families 
Malacodermata, Cleridze, and Erotylids, and had been 
collected by Dr. H. Brauns, of Willewmore, in Cape 
Colony, either at Willowmore or at Delagoa Bay in 1900 
or 1901, and indicated that the fauna of South Africa was 
rich in species of the two first families, and more so than 
had been supposed in members of the latter family. One 
new genus was described.—Remarks on the supposed 
clavicle of the sauropodous dinosaur Diplodocus: Baron 
Francis Nopesa. 


EDINBURGH. 


Royal Society, June 5.—Prof. Geikie in the chair.—The 
distribution of the nerve cells in the intermedio-lateral tract 
of the dorso-lumbar region of the human spinal cord: Dr. 
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A. Bruce. The region was found to extend from the end of 
the upper third of the eighth cervical to the lower extremity 
of the second or, perhaps, the upper part of the third lumbar 
segment, and to occur, not as a continuous tract, but as 
clusters or groups of cells, separated in some of the upper 
and lower segments by distinct intervals in which there 
were no cells, but in the greater part of the dorsal region 
by incumplete intervals in which there were present a 
small number of cells. The clusters appeared to be 
arranged in a manner characteristic more or less of each 
segment, attaining their maximum number in the third 
dorsal. The cells lay in the white matter behind the 
lateral portion of the anterior cornua in the eighth cervical 
and first dorsal segments; below that point they occupied 
the apex-of the lateral horn, and from the lower part of 
the second dorsal region they occupied also the grey matter 
subjacent to the formatio reticularis, and occasionally ex- 
tending into the formatio reticularis itself. The clusters 
of cells in this, the reticular group, were {frequently con- 
tinuous with those at the apex of the horn, and belonged 
undoubtedly to the same system. It was found that the 
symmetry between the two sides of the cord was not quite 
complete-—The ‘Tardigrada of the Scottish lochs: J. 
Murray. Twenty-one species were identified, of which 
six were considered new. It has been usual to distinguish 
species of Echiniscus by the number and arrangement of 
the spines and other processes, but in some of the species 
it was found that spines continue to increase in size at 
the moult, and that new ones may appear. Also one or 
two species lay eggs when hardly larger than larve, and 
at successive moults thereafter lay more and larger eggs. 
In the study of the order there is, in fact, great need for 
careful tracing of life-histories.—Report on the Medusz 
found in the Firth of Clyde (1901-2), and notes on the 
pelagic fauna: E. T. Browne. The report deals with 
thirty species of Hydromedusze and five species of 
Scyphomedusz, most of which had not previously been 
found in the Clyde. The fauna is distinctly littoral. 
Important information as to the seasonal changes in the 
fauna was obtained. Medusz are very scarce in winter, 
and begin to appear about the middle of March. Most 
of the forms appear during summer, and begin to die off 
in September and October. The notes on the pelagic fauna 
contain an account of a number of miscellaneous animals 
found in the tow-net at different times of year.—Report on 
the free-swimming Crustacea found in the Firth of Clyde 
(1901-2): Dr. T. Seott. The summer months were the 
best and richest for plankton in the Clyde, a characteristic 
feature of the summer being the vast quantities of diatoms. 
During the winter months the plankton consists almost 
entirely of five species of copepods.—On a new method of 
preparing esters: Dr. W. W. Taylor. The water formed 
by the interaction of the acid and alcohol was removed by 
the addition of benzene, and distillation of the ternary 
mixture of alcohol, benzene, and water.—Vanishing 
aggregates of determinant minors: Prof. W. H. Metzler. 


Paris. 
hlAcademy of Sciences, June 13.—M. Troost in the chair. 
—The action of fluorine on the oxygen compounds of 
nitrogen: Henri Moissan and Paul Lebeau (see 
p. 183).—The moving shadows of the total eclipse of the 
sun of May 12, 1706: G. Rayet. Reference to some re- 
marks of De Joly concerning the phenomena of moving 
shadows observed by him during the total eclipse of the 
sun, May, 1706.—On a solution of Monge’s problem re- 
lating to the equation f(dx,, dx,, . . . dx,)=o with 
variable coefficients: M. Bottasso.—The measurement of 
the capacity of long submarine cables: M. Devaux- 
Charbonnel. The principle of the method consists of 
charging the cable and a condenser of known capacity 
placed in cascade, the capacity of the cable being deduced 
from the charge taken up by the condenser. The method 
has several advantages over those in current use, and has 
been applied with success to the cable recently laid between 
Brest and Dakar.—Thermoelectric power and the Thomson 
effect: M. Ponsot.—Pyrrhotine, ferromagnetic in the 
magnetic plane and paramagnetic perpendicularly to that 
plane: Pierre Weiss. The atomic susceptibility of iron in 
pyrrhotine, measured perpendicularly to the magnetic 
plane, is very near the atomic susceptibility of iron in 
paramagnetic bodies.—On the true atomic weight of 
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nitrogen: G. D. Hinrichs. The author gives his reasons 
for supposing that the atomic weights of ‘the clements can 
be more accurately determined by calculation than by experi- 
ment.—On a mode of formation of acetol by the direct 
oxidation of acetone: M. Pastureau. By the oxidation 
of acetone in acid solution by hydrogen peroxide, the 
author shows that in addition to the peroxide already 
described by Baeyer and Villiger, acetol and pyruvic acid 
are always formed, the yield “of the latter amounting to 
75 per cent. of the weight of acetone taken. The appli- 
cation of the reaction to higher ketones would appear to 
show that in addition to the ketone peroxide, the keto- 
alcohols and ketonic acids are always formed.—The action 
of sodium on the esters of the fatty acids: M. Bouveault 
and R. Loequin. By the action of sodium on.a cooled 
ethereal solution of ethyl butyrate, the principal product 
is the keto-alcohol C, es —C,H,, a small 


quantity of dibutyryl also being obtained.-On some 
aromatic substitution derivatives of ethylene oxide: MM. 
Fourneau and Tiffeneau. The substituted ethylene 


R—CH=CH, is treated with iodine and yellow mercuric 
oxide, and the iodohydrin thus obtained digested with 
powdered caustic potash. Details are given of the prepar- 
ation and properties of phenyl, benzyl, ‘methoxyphenyl, and 
methylphenyl ethylene oxide.——The action of chloroacetic 
esters on the halogen magnesium derivatives of aniline: F. 
Bodroux.—On some compounds of azelaic acid: A. 
Bouchonnet. The preparation of the phenyl ester and of 
thioazelaic acid is described.—On sparteine and its reaction 
with methyl iodide: Charles Moureu and Amand Valeur. 
The authors have isolated from this reaction, besides the 
iodomethylate already known, an isomer, probably a 
stereoisomer, distinguished by its higher rotatory power and 
its solubility in water.—On the pyrolysis of gum lac: A. 
Etard and E. Wallée.—oOn the affinity of artificial colour- 
ing matters for conjunctive tissue: M. Curtis and P. 
Lemoult. A study of the various stains in use in histo- 
logical work from the point of view of their permanence. 
~—On the reserve carbohydrates in evergreens: Leclerc 
du Sablen.—On a new banana tree of Madagascar : 
Pascal Claverie. The species described appears to be 
new, and is named by the author Musa Perrierit.—On 
Oidium lactis and the ripening of cream and cheese: P. 
Mazé. Remarks on a paper on the same subject by M. 
Arthand-Berthet.—The ancient coastal lines of the Sahel 
d’Aiger: General de Lamothe.—On gladkaite, a new 
rock in dunite: L. Dupare and F. Pearce. Veins of the 
new mineral are found in the dunite mass on the river 
Wagran in the N. Ural. It is a silicate of iron, alumina, 
lime, magnesia, soda, and potash.—On the probable yield 
of the springs in the basin of the Seine during the second 
quarter of 1905: F. Launmay and E. Maillet. 


New Sovutu WaALeEs. 


Linnean Society, April 26.—Mr. T. Steel, president, in 
the chair.—Revisional notes on Australian Carabide, 
part ii., tribe vi., Scaritini: T. G. Sleane. Critical 
observations and tabular lists are offered, and six species 
are described as new.—The possible relationship between 
bacteria and the gum of Hakea saligna: Dr. R. Greig 
Smith. The conclusions to which this research has led 
are as follow :—(1) The gum of Hakea saligna is neither 
arabin, metarabin, nor pararabin. The hydrolytic pro- 
ducts consist of reducing bodies that yield indefinite 
osazones, and are probably akin to the furfuroids of Cross, 
Bevan, and Smith. It is not pectin, although it approaches 
this substance in some respects. (2) O! the bacteria 
occurring in the tissues of the plant, the most probable 
producer of the gum is one intermediate between Bact. 
acaciae and its variety Bact. metarabinum, but as we do 
not yet know that the host plant can alter a gum once 
formed by a bacterium, it cannot be said that the gum is 
produced by this micro-organism.—The ee of natural 
immunity towards the putrefactive bacteria : . R. Greig 
Smith. The author shows :—(1) That ee is a close 
analogy or identity between the production of bacteriolytic 
bodies and the digestion of food. (2) That bacteria do 
traverse the intestinal wall, and that negative experimental 
results reg: irding the same are untrustworthy. (3) That 
natural immunity, especially towards the bacteria that 
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normally inhabit the intestinal tract, is occasioned and 
maintained by the comparatively few bacteria which, in 
crossing the intestinal wall and possibly gaining access to 
the body fluids and organs, stimulate the cells to produce 
immune bodies. (4) That the agglutination of bacteria 
may claim a much more active part in the production of 
immunity than is generally supposed.—The probable bac- 
terial origin of the gum of linseed mucilage: Dr. R. Greig 
Smith. Following is a summary of the research :—(1) The 
gums of linseed mucilages vary in their chemical reactions, 
and, therefore, probably vary in their chemical constitu- 
tion. (2) The products of hydrolysis consist of galactose 
and reducing substances which yield indefinite osazones 
that are possibly akin to the furfuroids of Cross, Bevan, 
and Smith. (3) The gum bacteria in the tissues of 
Linum are relatively very numerous, and consist chiefly 
of races of two species. (4) The chemical reactions of the 
gums from these are practically identical with the reactions 
of average Jinseed gum. (5) The gum of one of the bacteria 
is hydrolysed to galactose, and of the other to galactose 
and a reducing substance that yields an indefinite osazone. 
Both gums contain a large proportion of the furfuroid 
substances. (6) The gum formed by bacteria is probably 
altered by the plant into mucilage and other substances 
required in the plant economy. (7) A number of so-called 
species of gum bacteria have probably one common origin; 
the host plant can alter the nature of the gum product 
which influences the growth characters. 
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JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now heing issued in Twelve Monthly Parts, each Part containing Four Fine 
Halt- Tone Plates, and also Four actual Rock Sections. 


NATURE 


Subserlptlon In advance, either Monthly, 7/-; Quarterly, 21/-; 
orfor the whole Series of 12 Monthly Parts& 48 Seetions, £4 4s. | 
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WATKINS & DONCASTER, 


aturalists and Manufacturers of 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
Ee New Catalogue (102 pp.) just issued, post free. 


TABLE o RARE ELEMENTS. 


By £&. L. N. ARMBRECHT. 


Symbols, Atomic Weight, Di-coverer, Isolater, Specific Gravity, Principal 
Source, Melting Point, Properties, Salts of, Price, &c. 


ARMBRECHT, NELSON & CO., 
71 & 73 Duke Street, Grosvenor Square, 
N.B.—Sent Free on application. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


w. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceha, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tuhe, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATII ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best metbods :— 

Sycoo ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryopbyllla, Alcy- 
oaium; Hormiphora (preserved); Leptoplana; Liaeus, Amphiporos, 
Nereis, Aphrodite, Areoicola, Lanice, Terebella; Lepas, Balanas, 
Gammarus, Ligia Mysis, Nehalia, Carcious; Patella, Bucciaum, Eledooe, 
Pecteas Bugula, Crisia, Pedicellioa, Holothuria, Asterias, Echions. 
Ascidia, Salpa (preserved), Scyllium, Rala, &e., &c. 

For prices aod more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


A 


NOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial 


Communications to the Editor, 


SURSCRIPTIONS TO ** NATURE." 


4 s. d.| Toatt Places AproaDi—  £ 5s. da: 


Yearly 180 Yearly 110 6 
Half-yearly om 6 Half-yearly ors 6 
Ouarterly b, Bs c @ oF 1S Quarterly o 8 Oo 


Ooe Sixteenth Page,or Eighth Col. fe) 6) 
One Eighth Page, or Quarter 


The telegrabhic address of Nature is ‘“‘ Puusis,’’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 


£ s. de Po ace 
*Three Lines in Column o 2 6] Quarter Page, or Half 
Per Line after 00 9 aColumn . . 2G Gl 


Halfa Page, oraColunin 3° 5 
Whole Page . . . 6 


Columa age a es 0 18 6 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable te MACMILLAN & CC., Limited. 
GFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


Tex NAROURE [JUNE 22, 1905 


_ GAIFFE-D ARSONVAL MACHINE 


Replaces Coils, Interrupters, and Wimshurst 
Machines. 
Producing, perfectly regulating, and exactly measuring 


| X-RAYS, HIGH-FREQUENCY CURRENTS, AND 
| STATIC EFFECTS. 


Silent in Working, Simple in Manipulation. 


This apparatus has been already installed by many of the chief workers in Electro-Therapeutics 
in France and England, and is giving the very best results (z7de testimonials). 


AT oa Replaces large Induction Coils in Laboratory and Research Work requiring 
High Electric Tensions or Electric Oscillations of great power and uniformity. 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain 
and its Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 
a) 228 Gray’s Inn Road, London, W.C., where, the apparatus 


"s may be seen working. 
a 


NE Ww WIICROSCOPIC SLIDES 


From the New Issue of W. WATSON & SONS’ No. 3 CATALOGUE, just published. Post Free on application. 


& Gh & Gh 
Tsetse Flies (G. palpalis), whole insect ; ak We 6 Perfume Glands on Leaf of Lavender . on ae ah ie il is 
Dissections of all parts may bs had mounted : sepa arately. Also in Bugula plumosa (Bird's Heid coralline). Specially fine mpunts 2 6 
set of 12 29 on creell (0) (0) Karyokines*s in root of Water Lily. fe a B/- & 4/- 
“Send for Special Descriptive List. Leg of Flea, showing muscular structure 2G: 
Blood-sucking Maggot (from the Congo) .. : 7G Set of 16 Slides illustrating the development of an Ascidian 
Fly hatched from above, luchiecrompia luteola ... 7 6 (Aspersa) Incase... ” 3 as 25 0 
Section of Brazilian (Quartv, showing cavities containing fluid. T:ypanosoma Brucei (Tsetse Fly disease) ah 4 0 
Very interesting 3 6 Set of 5 Slides of the Garden Spies, sbowine different stages 0 of 
Eggs of Emperor Moth, fertile and sterile, on 1 slide 1 6 growth. In Case 7 6 


SEND FOR THE ABOVE NEWLY PUBLISHED CATALOGUE OF MICRO. OBJECTS. 


WATSON’S CATALOGUE OF MICROSCOPES (158 pages) is of special interest to all Microscopists, 
post free. 


W. WATSON & SONS, 313 High Hoiborn, London, W.C. 


Branches—16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


CROSSLEWY’S GAS ENGINES 
ECE | GREAT REDUCTION 
REMODELLED. IN 
GAS CONSUMED. 


Represents K and L 

types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P | over 51,000 gas and 
respectively. | oil engines have been 
delivered, represent- 

ing about three- 
| quarters of a million 
|| actual horse-power. 


CROSSLEY BROS., ZXTD., OPENSHAW >. MANCHESTER. 
Pentre A te ee ee ee eee SS SS EE eee EE ee EE ee 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


“THE SERVICE.” 


Will not get out of Adjustment. Easy to Clean. 
Easy to Handle. Lightest Glass Made. 
Powers 4, 6, 8, 10, 12. 

BM Tlustrated Pantphlet Post Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, W. 


Makers of the Celebrated Dallmeyer Lenses. 


immediate Delivery | 
for Stock Sizes 
of Engines. 


Jaunted by y RicHaRD Cray anp Sons, Limiten, at 7 & 8 Lread Streer Hill, Queen Victoria Street, in the City of London, and published by MaAcmMILLAN 
AND Co., Limitep, at St. Martin's Street, London, W.C., and THE MAcMuLLAN Company, 66 Fifth Avenue, New York.—TuHurspay, June 22, 1905. 


A YY IB IBLIS IL ILLUSTRATE 


D JOURNAL OF SCIENCE 


“ To the solid ground 


Of Nature trusts the mind which butlds for aye. 


No. 1861, VOL. 72] 


Registered as a Newspaper at the General Post Office.) 


“APPS-NEW TON ” 


INDUCTION COILS 


are the finest and most efficient in the world. 


NAN ERAN 


The capacity of our Factory (Newton Works) is now 
10 large coils per week. We have at present in hand 
orders which will take the whole output for about the 
next 5 months, but we can still take a few orders for 
Coils for immediate delivery. 


Supplementary List of NEW ‘ X-ray” and “High 
Frequency” apparatus and reduced prices of ‘‘ Apps- 
Newton” Coils post free on application. 


SOLE MAKERS— 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT MAKERS 


To H.M. THE KING, H.R.H. THE PRINCE OF WALES and 
the GOVERNMENT. 


3 FLEET ST., LONDON, E.C. 


Post Free, 


Particulars 


TT 
RUBENS’ LINEAR THERMOPILE. 


JOHN J. GRIFFIN & SONS, Ltd., 


MAKERS OF SCIENTIFIC INSTRUMENTS, 
Sardinia Street, London, W.C. 


THURSDAY, JUNE 29, 1905, 


” 


—WoRrRDSWORTH. 


{ PRICE SIXPENCE 


[All Rights are Reserved. 


REYNOLDS & BRANSON, L®: 


LABORATORY OUTFITTERS and 
SCIENTIFIC INSTRUMENT MAKERS. 


BENCHES 

MADE and 
os DESICNED 
FOR ALL 
REQUIRE- 
MENTS. 


Alsa.. 
APPARATUS 
OF 
RELIABLE 
QUALITY. 


SSH HO NH 5 


So Me el eT TT 


wk Enquiries 
l 4: Solicited. 


14 COMMERCIAL STREET, LEEDS. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tube containing both Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in the hore of the tube in which it rises and 
falls increases the scale to about 8 inches for -each inch of 
the ordinary mercurial column. 

By means of this intere ting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of rootb of an inch being easily read 
without the aid of any vernier or magnifier. 


Farther Particulars and Prices of this and other 
lane range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


Branches: 
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ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1905-1906. 


The COURSES of INSTRUCTION at the Institute’s CenTRaAL 
TecunicaL Co.iuece (Exhibition Road) are for Students not under 16 
years of age; those at the Institute's Tecunicat CoLLecE, Finssury, 
for Students not under 14 years of age. The Entrance Examinations to 
hoth Colleges are held in Septemher. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Conrses of Study, may he obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


OITY AND GUILDS CENTRAL TECHNICAL COLLEGB. 
(Exuisition Roao, S.W.) 


A College for bigher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
‘*School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 


Professors :— 


Civil and Mechanical Engineering { Wi, JB. DALEY) 


r M.A., 
M.Inst.C.E. 


Poor 


5 9 3 W. E. Avgton, F.R.S., Past Pres. 
Electrical Engineering ae ee { Inst.E.E., Dean for the Session. 
Penticton) _ aS GEMSTRONG: Ph.D., LL.D., 


Mechanics and Mathematics O. Henrici, Ph.D., LL.D., F.R.S. 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 
A College for Day Students not under 14, preparing to enter Engineering 


and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 
Professors :— 
P. Tuompson, D.Sc., F.R.S., 


Physics and Electrical Engincering { Seal piainecanere 


Mechanical Engineering and { E.G. Coxer, M.A., D Sc.,F.R.S.E., 
Mathematics nO a0 ae M.Inst.M.E., A. M.Inst.C.E. 
Chemistry ocd “0 aco o R. MExLoora, F.R.S., F.LC. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1905-6 will open on OCTOBER 3. 
DEPARTMENTS of MATHEMATICS, PHYSICS, CHEMISTRY, 
and BIOLOGY. 

Prof. G. H. Bryan, Sc.D., F.R.S. 
MATHEMATICS { Assistant Lecturer, H. Hitton, M.A. 


f Prof. E. Taytor Jones, D.Sc. 
Assistant Lecturers and Demonstrators, D. FARRAR, 
\ M.Sc., and A. H. Fercuson, B.Sc. 
Prof. K. J. P. Orton, M.A., Ph.D. 
CHEMISTRY... { Assistant Lecturers and Demonstrators, Miss A. E. 
Situ, B.Sc., and E. Towyn Jones, B Sc. 
Botany—Prof. R. W. Puiruirs, M.A., D.Sc. 
An Assistant Lecturer and Demonstrator, J. 
Liovp WILLIAMS. 
Zoology and Physiology—Prof. Puitiip J. Wuire, 

M.B., F.R.S.E. 

The Classes and Lahoratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised for the first year of 
medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. 

Inclusive Tuition Fee, rz 1s. Laboratory Fees (per Term) on the scale 
of £1 15. for six honrs a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year's work. 

For full information as to Courses, apply for Prospectus to the Secretary 


and Registrar, J. E. LLOYD, MA 


THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


PLATT BIOLOGICAL SCHOLARSHIP. 

One SCHOLARSHIP of the value of £50 will he offered this year. 

The Scholarship is open to persons who have studied Zuology or Botany 
in any University or College Laboratory. 

The Scholar will be required to devote himself to research in the Zoo- 
logical and Botanical Laboratory of the University during the tenure of his 
Scholarship. 

Applications should be sent, before July 7, to the RecistrRAr from whom 
further particulars may be obtained. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. London). 


The next Course of LECTURES and PRACTICAL CLASSES for this 
Examination will hegin on October 2. Full particulars may be obtained on 
application to the Dean, Guy's Hospital, London Bridge, S.E. 


PHYSICS ......44 


BIOLOGY ..... | 


NORTHERN POLYTEGHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the ahove under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


HARTLEY UNIVERSITY COLLEGE, 


SOUTHAMPTON. 
Principal—S. W. RICHARDSON, D.Sc., B.A. 


A SUMMER COURSE OF BOTANY, for Teachers and others, will 
be held at the above College, July 31 to August 13, 1905. This conrse, 
which will consist chiefly of practical work in the Botanical Laboratory of 
the College with field-excursions, will be conducted hy Professor CAvErs, 
D.Sc. (Lond.), F.L.S. 

Fee for the course, 15s., payable in advance to the Registrar of the 
College, Mr. D. Kropte, from whom full particulars may be obtained on 


application. 
(THEORY AND 


COACHIN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
Sean” and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column 8 (Advanced Education), Teachers Registration 
Councii, Board of Education, §.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.c. 


CITY OF LONDON COLLEGE, 


WHITE STREET AND ROPEMAKER STREET, 
MOORFIELDS, E.C. 


Required, from September 29 next, a DEMONSTRATOR IN CHE- 
MISTRY AND PHYSICS. Salary, £120 per annum. The person 
appointed will he required to devote five evenings a week and Saturday 
mornings and afternoons to his duties at the College. Applications, with 
copies of three testimonials, must be sent not later than July 8, addressed 
to Davin Savace, Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the Post of 
DEMONSTRATOR and ASSISTANT LECTURER in GEOLOGY. 
Further particulars may be obtained from the undersigned, to whom 
applications with testimonials (which need not be printed) must be sent on 
or hefore Tuesday, July 4, 1905. 
J. AUSTIN JENKINS, B.A., Registrar. 


June 6, 190s. 


UNIVERSITY OF NEW BRUNSWICK, 
FREDERICTON, N.B., CANADA. 


Applications are invited until August 15 for the position of DEAN of the 
Schaol of Civil Engineering and Surveying in connection with the Univer- 
sity. Salary commencing October 1, £240, with suite of rooms in College, 
suitable for a married man, and heated at the expense of the College. 

Required also at the same time, a PROFESSOR of ENGLISH and 
FRENCH who has some knowledge of German. Salary, £200, with 
rooms in College for single man. Duties hegin Octoher 1. 

Applications and testimonials should be sent to the REGisTRAR of the 
University of New Brunswick, Fredericton, N.B., Canada. 


THE UNIVERSITY OF LEEDS. 


CHEMICAL DEPARTMENT. 


Applications are invited for the post of DEMONSTRATOR. Salary, 
£130 perannum, Applications should he sent not later than July 8 to the 


! RecistRar, from whom further particulars may be obtained. 
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The GOVERNORS of the WOOLWICH 


POLYTECHNIC invite applications for the following appointments, | 


which will date from next September :— 


t. Five Teachers for Mathematics and Physics at commencing salaries 
ranging from £130 to £160 per annum. Two of these appointments 
are confined to Teachers (men and women) who have had experience 

_in Secondary Schools, 

2. Six Teachers for the Day Secondary School (mixed) at commencing 
salaries ranging from £109 to £140 per annum. The appointments, 
which are open to men or women, will be divided, (2) two Teachers 
for English, History and Latin; (4) two Teachers for French and 
German; (c) two Teacbers for general form work in the Lower 


School. 

3 One Teacher (woman) for Chemistry and Botany at a commencing 
salary of 4140 per annum. Experience in Secondary Schools 
essential. 


4. One Teacher in the Scbool of Domestic Economy at a commencing 
salary of £90 per annum. 

5- One Teacher for Engineering subjects at a commencing salary of £150 
per annum. 

6. One Teacher (evening classes only) for Building Construction, Builders’ 
Qnantities, &c. 

7. Two Art Pupil Teachers, eacb at a commencing salary of £30 per 
annum. 

8. One Teacber to take Evening Classes in English, French and Latin 
preparatory for tbe London University Matriculation Examination. 


Farther particulars of the appointments may be obtained by sending to 
the Principal a stamped addressed foolscap envelope. The last day for 
receiving applications is Friday, July 14. 


A. J. NAYLOR, Clerk to the Govertors. 


EGYPTIAN GOVERNMENT. 
MINISTRY OF PUBLIC INSTRUCTION. 


The followiog posts at tbe Scbool of Medicine, Cairo, are vacant — 


{2) ASSISTANT to the PROFESSOR OF ANATOMY 
(Dr. G. Elliot Smith); 

(6) ASSISTANT to the PROFESSOR OF PATHOLOGY 
(Dr. Alex. R. Ferguson). 

Each appointment is for two years, and may be renewed at the end of 
that time. Applicants should forward copies of testimonials and such other 
particulars as are mentioned below. 

The pay of each post is £E.320 per annum, the Egyptian pound being 
worth 6d. more than the pound sterling. 

Private Practice is not allowed. 

It is to be distinctly understood that the appointment gives no claim to 
peusion or indemnity. 5 

The Government reserves to itself the right to dismiss the -Assistant for 
misconduct or incapacity. 

In the Government Scbools, as in all State Administrations in Egypt, 
Sunday is a working day. Tbe Schools are closed on Fridays. p 

Leave will be granted on the same terms as to other Government officials. 
The possibility of taking leave, and the period of the year at which it is 
granted, depend upon the exigencies of the service. ; 4 

Pay commences from date of arrival in Cairo. On taking up bis duties 
in Cairo, each Assistant will receive one month's pay in lieu of passage 
money. 

liscnlicants should attach a certificate from a legally qualified medical 
man, stating that in bis opinion the candidate is in a fit state of bealth to 
undertake the duties of the post. 

All applicants sbould state their age, what foreign languages they know, 
and if they can be in Cairo by October 1. : 

The latest mail by which applications may be posted will leave London 
ou Friday, July 14. Applications to be addressed to the Director, 
Government School of Medicine, Cairo, Egypt. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 


POLYTECHNIC SCHOOL OF ENGINEERING. 


An INSTRUCTOR in ENGINEERING is required to begin work on 
September 30 in the Polytechnic Scbool of Engineering, Ghizeh (near 
Cairo). ee 

si Instructor appointed will be engaged in teaching Descriptive 
Engineering and Hydraulics. ; 

Candidates must bave bad practical experience as engineers, and have 
been engaged on work of a class, intimately related to the subjects to be 
tanght. Thbey should be from 2efo 35 years of age, unmarried, and have a 
robust constitution. é ee , ' 

A University Degree or Diploma io Engineering is an essential qualifi- 
cation. ie 

Salary about £430 per annum (£ Eg. 35 per mensem), rising to about 

353 per annum (4 Eg. 4s per mensem)., Allowance for passage out to 
Egypt. Bachelor quarters are provided. _ : , 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenzie, Esq., D.Sc., 5 The Crescent, Cromer, ta whom 
candidates may apply for further information. 


a SEE 
WANDSWORTH TECHNICAL 
INSTITUTE. 


TEACHER of APPLIED MECHANICS and of MACHINE CON- 
STRUCTION (Elementary) required for next Session. Particulars and 
form of application may be obtained from the REGISTRAR. 


ft 
| 
' 
' 
{ 


DO YOU WISH = ™ Az oF 
PI TO BE IMITATIONS 


=fUP TO DATE 


in Scientific Demonstrating 7 


If so, send for onr full descriptive pamphlet of 
the Kershaw: Patent Lantern 
(Stroud and Rendall’s and 
Kershaw Patents), made of 
best seasoned mahogany, 
French polished, lined with 
asbestos and Russian iron. 
Fitted with two donble 
achromatic objectives, 90° 
silvered prism, complete 
with B.T. or mixed jet, in 
travelling case, measuring 
2g dexetOl 10) 4. 


P == a ie 
" iat STAT TRCN 
ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 
STANDS, &e. 


A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO #.M1.’s GOVERNMENT. 


SOLE 
MAKER 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 


SCHOOL OF AGRICULTURE, 


An INSTRUCTOR in LAND SURVEYING and FARM 
ENGINEERING is reqnired to begin work on September 30 iu the 
School of Agriculture, Gbhizeb (near Cairo). 

Preference will be given to candidates having experience of Practice and 
Teaching. They should be from 23 to 33 years of age, unmarried, and bave 
a robust constitution. 

A University Degree or College Diploma is an essential qualification, 

Salary about £205 per annum (4 Eg. 24 per mensem), risiig to about 
393 per_annum (4 Eg. 32 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, witb full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in hefore July 22, r905, addressed 
to W. C. Mackenztg, Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


AGRICULTURE AND LANDS DEPART- 
MENT, SUDAN GOVERNMENT. 


_ Applications are invited for two vacaucies as DEPUTY INSPECTORS 
in the Agriculture and l.ands Department of the Sudan Government. 
Candidates must he from about 22 to 30 years of age and unmarried. They 
must possess the National Diploma, a University Degree or College Dip- 
Joma, in Agriculture. Preference will be given to tbose who possess a 


| thorough knowledge of Agriculture from the practical standpoint. 


The commencing salary will he £420 per annum (about £430 sterling). 
The soeeccentt candidates will be required to take up their duties as soon as 
possible. 

Applications, accompanied by copies of testimonials, birth certificate and 
medical certificate, must be sent on or before June 30 to G. P. Foapen, 
Esq., Laburnums, Asbburton, Devon, from whom further particulars may 
he obtained. 


KHEDIVIAL AGRICULTURAL 
SOCIETY, CAIRO, EGYPT. 


Applications are invited for two vacancies as INSPECTORS under the 
Khedivial Agricultural Society, Cairo. Candidates must be from about 22 
to 30 years of age and unmarried. They must possess a University Degree 
or Diploma in Agriculture. Preference will be given to those who possess 
a thorongh knowledge of agticulture from the practical standpoint. The 
commencing salary will be £350 per annum. The successful candidates 
will be required to take up their duties as soon as possible after September 1 
next. 

Applications, accompanied by copies of testimonials, birtb certificate and 
medical certificate, must be sent on or before June 30 to G. P. Foapen, 
Esq., Laburnums, Asbburton, Devon, from whom further particulars may 
be obtained. 


To SCIENCE MASTERS—(1) REQUIRED 
as soon as possible. PRINCIPAL OF TECHNICAL SCHOOL and 
TEACHER OF ELECTRICITY. Candidates should have bad ex- 
perience in the organisation and work of a local Technical Instruction 
Committee. Salary, £250. (2) Science Master for Electro-Technics 
and Electricity. Salary, £160 to £200. Technical School and Insti- 
tute. Also several Science and Mathematical Masters required in 
September for Secondary Schools. Liberal salaries. Apply, giving 
full details, to Griretrus, Smirn, Poweitt & Satu, Tutorial Agents 
{Estd. 1833), 34 Bedford Street, Strand. 


JOHNSTON SCHOOLS, DURHAM. 


ASSISTANT MISTRESS required fur Secondary Day Scbool for 
Science, Matbematics, and some general work. Salary, £100 per aunum, 
rising to £120 per autum. Applications, with full particulars, 10 be sent 
to the Prtnctrat before July 8. 


IxxxIv 


NATURE 


[JUNE 29, 1905 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal—S. W. RicHarpson, D.Sc., B.A. 
The Conncil of the College invite applications for the following 
appointments :— 
1. ASSISTANT LECTURER IN ENGLISH, who will also be re- 
quired to give some elementary instruction in LATIN. Salary, 
4130 per anuom. 
2. ASSISTANT LECTURER IN MATHEMATICS, who will also 
he required to give some elementary instruction in PHYSICS. 
Salary, 4130 per annum. ; ‘ 
Applications, giving particulars of age, training, qualifications, and 
experience, with copies of three recent testimonials, must be sent to the 
Recistrar (of whom further particulars may be obtained) on or before 
July 17, 1905. 


COUNTY BOROUGH OF WEST 
BROMWICH. 


EDUCATION COMMITTEE. 


MUNICIPAL DAY TECHNICAL SCHOOL. 

A LADY ASSISTANT will be required in the above Secondary School 
in September next. Candidates must be well qualified for ordinary Form 
work both as regards educational and teaching qualifications. Preference 
will be given to one who is willing to take an active part in the school 
games. Commencing Salary, £90 per aunum. Application, giving full 
particulars and enclosing copy of three recent testimonials, should he seut 
to the Head Master, not later than Monday, July 10. 


J. E. PICKLES, Secretary. 


COUNTY BOROUGH OF BLACKBURN. 


EDUCATION COMMITTEE. 


WANTED in the Blackburn Municipal Techuical School, au ASSIS- 
TANT LECTURER on the Science side, to commence duties tu September 
next. The gentleman appointed will bave to take charge of classes in pure 
physics, and to devote his whole time to the work. Honours Graduate in 
Physics preferred—opportunities of research. Salary, £120 to £140 per 
anuum, according to qualifications. 

Applications, stating experience and accompanied by copies of uot more 
than three recent testimouials, should be sent not later than July 11, 1905, 
to the Secretary, Education Offices, Blackburn. 


N. TAYLOR, Secretary. 


UNIVERSITY OF BIRMINGHAM. 


DEPARTMENT OF METALLURGY, 


Applicatious are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in METALLURGY. Stipend, 4150 per annum. 
The successful candidate will be required to commeuce work on September 1 
next, to devote his whole time to the duties of the office, and to work under 
and carry out the instructions of the Professor of Metallurgy. Applications, 
accompanied by copies of three recent testimonials, should be forwarded to 
the undersigned on or before Tuesday, July 11. 

Further particulars may he obtained from 


GEO. H. MORLEY, Secretary. 


MUNICIPAL TECHNICAL SCHOOLS, 


LIMERICK. 


A PRINCIPAL is required for the above Schools who wonld alsa 
undertake to teach Electricity in the evenings. 

Salary, £200 to 4250, according to qualifications and experience of 
orgauising work. 


Application to be sent before July 3: to THE SECRETARY, 69 George 
Street, Limerick. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 


The Governing Body invite applications for the post of ASSISTANT 
LECTURER and DEMONSTRATOR in the Department of Mathe- 
matics and Physics. 

Commencing salary, £150 per auuum. 

Application forms, to be returned not later than July 5, may he obtained 
from the SECRETARY. 


UNIVERSITY OF SHEFFIELD. 


The Council will require at the beginning of October next the services of 
an ASSISTANT LECTURER and DEMONSTRATOR in ZOOLOGY. 
Applications to reach the undersigned, from whom further particulars 


may be obtained, by July 10. 
W. M. GIBBONS, Registrar. 
UNIVERSITY OF SHEFFIELD. 


The Council will require at the beginning of October next the services of 
an ASSISTANT LECTURER in MATHEMATICS. 
Applications to reach the undersigned, from whom further particulars 


may be obtained, by July 1o. 
W. M. GIBBONS, Registrar. 


ECLIPSE «- SUN. 


Cook’s Select Conducted Tours 


THE BALEARIG BURGOS 
ISLANDS, (SPAIN), 


including including 


Barcelona, Palma, Cape 
Figuera, Miramar, Raxa 
and Nimes. 


INCLUSIVE FARE, 
33 Guineas. 


Paris, Biarritz, 
Burgos, Bordeaux, &c. 


INCLUSIVE FARE, 
30 Guineas. 
Leaving London Friday, August 25th. 


Including First-Class Travel from London back to 

London. Hotel accommodation. Carriage Excursions, 

Fees to Hotel and Railway Servants, and for Sight- 
seeing. Services of Conductor. 


Programmes free on application. 
INDEPENDENT TICKETS BY ALL ROUTES. 


THOS. COOK & SON, Ludgate Circus, London, 


AND BRANCH OFFICES. 


THE SYTAM SYSTEM 


Saves an incredible amount of wall space and 
completely utilises dark corners, recesses, and 
out-of-the-way places. 

Prevents crowding and confusion. 

Allows for extension as and when required. 

Always room for more, hence reorganisation 
seldom or never necessary. 

Saves time, lightens work, and inereases comfort 
by producing perfect order in the Laboratory, 
Library, Study, Home, Office, &c. 


SOME SYTAM FITTINGS. 
1. THE BOTTLE ELEMENT. 


One hundred 4 oz. bottles are arranged in one 
Sytam Bottle - Blement occupying less than 
1 sq. ft. of wall space, each bottle is instantly 
located, removed or replaced, and any size from 
}-0z, to a Winchester can be accommodated in 
one and the same elem’ nt. 


2. THE CLOSED-FRONT BOOK BLEMENT. 
3. THE OPEN-FRONT BOOK ELEMENT. 
4. THE AUTHOR’S FILE. 


For division of subject into headings, chapters 
or sections, 


5. THE TWIN DESK TRAYS. 
6. THE PAMPHLET FIL&. 


THE SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, LEEDS. 
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Naturalists and Manufacturers of “T° 


ENTOMOLOGICAL APPARATUS 
AND CABINETS. 


MAMMAL SKINS. BIRD SKINS. 
BIRDS’ EGGS inclutches with full data. 


BOOKS ON ALL NA TURAL HISTORY SUBJECTS. 


RADIUM 


We have a limited consignment of 


PURE 
RADIUM BROMIDE 


of the 
VERY HIGHEST ACTIVITY, 


Catalogues Post Tree 


THE JUNGLE, 166 PICCACILLY, LONDON, 


DABORATORIES FURNISHED 


Chemical, Physical, and all Science Laboratories 


completely equipped with Benches, Fume and are open to supply same in 


Chambers, Cupboards, &c., and Scientific 5 mg. tubes at a 
Apparatus of every description. REASONABLE PRICE. 
SEND SPECIFICATION FOR OUR PRICES. SS ES Es aS 
We also supply Sinks, Gas and Water Fittings VW. MARTINDALE, 
specially designed for Science Laboratories. Manufacturing Chemist, 


10 NEW CAVENDISH STREET, LONDON, W. 
A. GALLENKAMP & 0., [ 7.. Telephon ne: tay7 Badd 


19 & 21 Sun Street, Finsbury Square, LONDON, E.C. Baeza indale, Chemist, London. 


DIFFRACTION GRATINGS 


3 by S cms. 10O- each. 


Prof. H. A. ROWLAND’S GRATINGS, 


14,438 lines to the inch. 


| PLANE AND CONCAVE, from £7 10s. 


| PETER HEELE, 


Maker of Astronomical Instruments, 


115 HIGH HOLBORN, LONDON, W.C. 


GRAND PRIX (St Louis ions Anal othemiioneacrardes 


Telegraphic Address: “ ARCTITUDE, LONDON.” 
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EL TALOCUE ( ZEISS FIELD-GLASSES J 


E> 


ISSUED TO MARK THE 
FIFTY YEARS’ EXISTENCE OF THE FIRM 


OF 
’ 
F. LEYBOLD’S NACHFOLGER, 
COLOGNE, 3 
Contains on its more than 900 pages a complete = SS 
survey of the apparatus used for instruction in | — —— 
Physies, as well as numerous practical instrue- 
tions and about 3000 illustrations. Mie See eg Ae cal EFFECT. 
estate ara taara - ‘omer \ FOR TOURISTS. 
NATURE says :—' The firm of Leybold Nachfolger x8, £6 ve 
in Cologne has recently issued a very complete and SPECIAL TYPES FOR NATURALISTS, 
interesting catalogue of physical apparatus and MARINE WORK, HUNTING, &c. 
fittings sold by them. The book starts with a history illustrated Catalogue, '‘Tn,” Post Free on Application. 


of the instruments made in Cologne during the last 


century. In its second section we find an account C A R | 7 E j S S 
of the construction and fittings of various chemical k] 


and physical institutions, After this follows the cata- J E NA 
logue proper, filling some 800 large pages, profusely s 
illustrated and admirably arranged. The book will be | 
most useful to the teacher.” (No. 1846, Vol. 71.) Branches: 
LONDON: 29 Margaret St., Regent Street, W. 
THE CATALOGUE WILL BE FORWARDED TO SCHOOLS Berlin, Frankfort o M, Hamburg, Vienna, St. Petersburg. 


AND INSTITUTES ON APPLICATION. a | 


NO MUSEUM OR BIOLOGICAL LABORATORY IS COMPLETE WITHOUT 


THE SMEDLEY MODELS 


OF PALAOZOIC FRUCTIFICATIONS AND JURASSIC MONSTERS. 
SERIES A.— 


FOSSIL SEEDS AND CONES. Models of the Calamitean Cones, Gymnospermous 
Seeds, and Carboniferous Fern Pinnules. 


SERIES B.— 
Consists of Models to comparative scale of the Ichthyosaurus, Plesiosaurus, Rham- 
Pphorhynchus, Dimorphodon, and the gigantic Dinosaurs, including 


SMEDLEY’S .RESTORATION OF 


DIPLODOCUS CARNEGII. 


SERIES C.— 
Models of recent Plant Structures, including the expanded flowers of Rafflesia, 
Amorphophallus, &c. 


FOR PRICES AND PARTICULARS APPLY— 


SMEDLEYS MODELLING LABORATORIES, 


628 Green Lanes, Harringay, London, N. 
(Principal: Mr. H. E. et. SMEDLEY, F.L.S., F.G.S., Curator of the Tottenham Museum.) 


Modeller to the Museums of the Royal College of Science : Royal Botanic Garden, Edinburgh ; British Museum ; Botanic Garden, 
Oxford ; Owens College, Manchester ; University Collese, London ; Liverpool Museum, &e. 
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TEE TENT (ONS JEIBAB [EARP 

The Face of the Earth (Das Antlits der Erde). By 
Prof. Eduard Suess. Translated by Dr. H. BC. 
Sollas, under the direction of Prof. W. J. Sollas, 
F_R.S. Vol. i. Pp. xii+ 604; illustrated. (Oxford: 

Clarendon Press, 1904.) Price 25s. net. 
NGLISH-SPEAKING geologists will be grateful 
to Dr. Hertha Sollas and the Clarendon Press 
for this excellent translation of the first volume of the 
work which has probably had the deepest influence 
on geological thought since the publication of Lyell’s 
“* Principles.’ No higher complimertt could be offered 
to such a book than that, twenty years alter its publi- 
cation, it should be worth while to issue a translation 
without amendment, comment, or other addition than 
the author’s charming letter of introduetion. This 
fact is all the more striking as this volume is mainly 
a description of the geology of the mountains of the 
world, and it describes arcas of which comparatively 
little was known in 1884. As Prof. Suess remarks in 
his introduction, ‘the reader will meet bere and 
there in the two first volumes with a description 
already antiquated.’’ This matters the less since we 
have already an excellent French edition, which has 
heen bronght up to date by abundant references to 
recent literature, and been illustrated by an additional 
series of maps. The example of the French trans- 
lators has not been followed, perhaps from the senti- 
mental fecling that as this work is now one of the 
recognised classics of geology, it should be rendered 
into English exactly as it came from the hands of 
the master. This decision will no donbt increase 
the value ol the Oxford edition to future geologists, 
though it may detract somewhat from its immediate 
educational usefulness. The absence of the extra 
maps is an especial] drawback to British students, 
since many of the place-names used are synonyms or 
transliterations not usually adopted in British atlases. 
Anything that lessens the educational value of this 
edition is regrettable, as work 1s such 
magnificent educational material. Prof. Suess’s 
method is to give the detailed evidence upon which he 
relies; and his readers have the pleasure of working 
up to the conelusions by the path the author trod. 
We sec his mental process as well as read his results. 
This volume opens with a brief statement of some 
of the geographical homologies which it is the object 
ot the whole work to explain. Prof. Suess dismisses 
all geometrical plans of the earth, such as Elie de 
Beaumont’s famous Pentagonal reseau, as mislead- 
ing Wills-o’-the-wisp. He fully realises that the first 
essential to an explanation of the present distribution 
of oceans and continents is a competent comparison 
of the facts. As he says, a detailed comparison of 
observations is necessary before an attempt be made 
to formulate laws. Suess declines hints as to 
probabilities from geodesy, and he distrusts specula- 
tion as to the hidden parts of the earth. So he studies, 
With exquisite care, those deeper parts of the crust 
whieh have been brought to the surface in the exposed 
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roots of mountains, or which are opened to view by 
the work of the miner. The two parts of this volume 
are devoted to a study of the movements in the crust 
of the earth, and to a description of the mountain 
system of the world, excluding .\ustralia and some 
parts of other continents. Prof. Suess concludes from 
his synthetic study of this wide range of material 
that the earth’s crust is disturbed by movements of 
two different kinds; firstly, the folding and crumpling 
of belts of the earth’s crust by lateral pressure; and 
secondly, the foundering of the crust owing to the 
withdrawal of underground support, consequent on 
the radial contraction of the globe. Belore Suess’s 
time it was usual to regard the distribution of land 
and water as determined by the uplift as well as the 
sinking of wide regions. Sut according to Suess, 
regional uplifts have never yet been proved, and, 
excepting perhaps to some local extent, he regards 
them as impossible. An actual uplift of the surface 
of the western coast of South America was said ta 
have resulted from the earthquakes of 1822 and 1835. 
The uplift of the latter was described by Darwin; 
but Prof. Suess discusses the evidence and dismisses 
it as wholly inadequate. Any horizontal uplift being, 
aceording to Suess, impossible where horizontal 
marine beds, beaches, or shore-lines occur above sea 
Jevel, they must be explained by the lowering of the 
sea, and not by the uprise of the land. Prof. Suess 
does not hesitate to believe, on the evidence of the 
plateaus of the Rocky Mountains, that the sea level 
once stood 30,c00 feet higher than at present. ff 
Prof. Suess were to discuss the possibility of regional 
uplift at the present time, he would have to deal with 
much weightier evidence than any which he had 
against him in the year 1884. For the secular uplift 
of the lake regions of the United States is better 
established than any of the supposed earthquake 
elevations of Chili. Moreover, the doctrine of isostasy 
gives better reason to believe in its possibility. The 
pendulum work in the Rocky Mountains has rendered 
it at least possible, that isostasy may account for the 
horizontal deposits of the high plateaus, which Prof. 
Suess has deseribed in one of the most. brilliant 
chapters of this volume. 

Regional uplifts, however, being dismissed by Prof. 
Suess, it follows that the main influence in shaping 
the continents has been the subsidence of wide tracts 
of the earth’s surface beneath sea level. The great 
ocean basins, and those of the Mediterranean, the Blaek 
Sea, and the Caribbean Sea, represent sunken areas 
of the earth's crust; and foundering to a less depth 
has caused the rift vallevs of Ethiopia, of the Rhine 
and of Australia, and the basins of Suabia and 
Franconia. The cause of such subsidences is deep- 
seated, whereas the crumpling of the long, narrow 
belts that form the folded mountain chains is due 
to comparatively superficial action. The two modes of 
movement may act in the same area at different times. 
Thus vertical subsidences may destroy the continuity 
of a folded mountain chain; thus the present form of 
the Basin Ranges of Utah and Nevada is due to the 
breaking up, by Cainozoic subsidences, of a series 
of ranges formed by earlicr, post-Jurassic folds. 
Similarly the outlincs of the continents, even when 
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dependent upon the course of mountain chains, are 
embayed where the sea has flowed over foundered 
blocks. The vertical relief of the continents is 
determined mainly by subsidences, by the resistance 
of great blocks of strata which remain as plateaus 
high above the general level of the country, and by 
the erumpling of bands into mountain chains. The 
course of sueh crumpled hands is very sinuous, because 
they have to adapt thentselves to the passive resistance 
of stronger blocks of the crust; they curve round the 
margins of the resistant masses, on to the edges of 
which they may be overthrust. Suess follows, for 
example, the course of the great \lpine mountain 
system from its western end in southern Spain, 
through the Atlas Mountains of Africa, along the 
the Apennines through Italy, across central Europe 
as the Alps and Carpathians, and then through the 
great curve around western Roumania and Servia 
into the Balkans. Its continuity eastward has been 
broken by the recent foundering of the Black Sea; 
but the Alpine system is continued through the Crimea 
and the Caueasus, and after another gap, caused by 
the subsidence that formed the southern basin of the 
Caspian, it is continued across Asia through the 
Himalaya and the chains of Burma into the islands 
of Malaysia. Suess explains the sinuous course of 
this folded band by tracing its dependence upon the 
unfolded blocks, against whieh it has been pressed. 

The theory of the permanence of oceans and con- 
tinents inevitably receives slight consideration from 
Prof. Suess. He does not trouble us with the a priori 
arguments on this question. He simply tells us the 
contemporary evidence as to the actual age of the 
continents. Thus he points out that in the Cretaceous 
period North America was not; but it had come into 
existence at the beginning of the Laramie period, and 
has lasted ever since, Similarly the Indian peninsula 
and .\frica south of the Atlas are remnants of the 
Mesozoic plateau-continent of Gondwanaland, which 
has been severed into two by the foundering of the 
Indian Ocean in late Cainozoic times. 

Consideration of Prof. Suess’s work inevitably 
suggests a comparison with that of Lyell. Suessism 
is sometimes regarded as a rival school to Lyellism. 
But Suess's essential doctrines are a development of 
Lyell’s views rather than being in direct opposition 
to them. Lyell, for instance, attacked the belief that 
voleanoes are eraters of elevation; but, in the 
necessary darkness of the days before Sorby's in- 
genuity had rendered microseopie petrology possible, 
he retained his belief in an axis of elevation for the 
niountain chains. Suess has now taught us that the 
axes of elevation of mountain chains must follow von 
Buch’s craters of elevation of voleanoes. Even in re- 
gard to what is sometimes considered as Prof. Suess’s 
arch heresy-—his acceptance of great variations in the 
ocean level—he is opposed to ultra-Lyellists and not 
ta Lyell. The following passage from the ‘“ Prin- 
ciples ”’ shows that, with Lyell, Ordnanee Datum was 
not a fetish :— 

“This opinion is, however, untenable; for the sink- 
ing down of the bed of the ocean is one of the means 
by which the gradual submersion of the land is pre- 
vented. The depth of the sea cannot be increased at 
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any one point without a universal fall of the waters, 
nor ean any partial depositions of sediment occur 
without the displacement of a quantity of water of 
equal volume, which will raise the sea, though in an 
imperceptible degree even to the antipodes. The 
preservation, therefore, of the dry land may sometimes 
be effected by the subsidence of part of the earth's 
crust (that part, namely, which is covered by the 
ocean), and in like manner an upheaving movement 
must often tend to destroy land; for if it renders the 
bed of the sea more shallow, it will displace a certain 
quantity of the water, and thus tend to submerge low 
tracts.” 

One chief difference between Suess and Lyell is that 
Lyell was naturally inclined to exaggerate the import- 
ance of local earth movements. Prof. Suess, with the 
benefit of a much wider knowledge than was possible 
to Lyell, and equal intellectual insight, realises that 
the geological systems are defined, not by independent 
local movements, but by changes that are world-wide 
in scope. Suess’s views are not essentially opposed 
to the uniformity, whitch Lyell established, in opposi- 
tion to the preeeding belief in catastrophes of 
extraneous origin. Suess and Lyell both teach us that 
geological changes are due to causes that are still in 
action. (Geographieal evolution, like organie evolu- 
tion, has not been interrupted by external influences 
or unnatural catastrophes; hut it does not necessarily 
follow that the rate of progress has been uniform. 
There have been periods of geographical revolution 
due to a rush of movements, that relieved stresses pro- 
duced by long periods of slow change. Such dis- 
turbanees affeet the whole world; and it appears 
probable that the correlation of strata in distant 
regions will depend on palaontology only for general 
homotaxis, and on the events of physical geology for 
the determination of exact synchronism, 

A second difference between Lycll and Suess is that 
the former attached a, perhaps, exaggerated belief to 
the importanee of denudation in modelling the surface 
of the globe. His own studies lay in lands wherein 
denudation has been more powerful than reeent earth 
movements. The sub-title of his ‘ Prineiples ’’— 
“the Modern Changes of the Earth and its In- 
habitants Considered as Illustrative of Geology "— 
shows his point of view. He taught men that the 
common geographical features of Europe and Eastern 
America were due to the long-continued operation of 
slow and still active forees; but he did not fully realise 
that, elsewhere, the major geographical features are 
the direct expression of reeent disturbances of the 
crust. 

-\s to the cause of the distribution of these dis- 
turbances Prof. Suess has not yet given us his full 
explanation, and in this volume he rightly held such 
questions premature. But it is now possible, mainly 
thanks to his work, to trace one controlling factor in 
the existing plan of the earth—the alternation of 
periods of spheroidal recovery due to the earth's rota- 
tion, with periods of deformation due to the shrink- 
ing of the earth's internal mass. This factor promises 
the clue to the periodicity of geological events, to the 
general world-wide correspondence in the geological 
formations, and to the distribution of the folded bands 


and foundered blocks of the earth's erust. 
J. W. G. 
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TIBUS, O° SV REN Sis 


al Collection of Papers communicated to the Academy 
of Sciences, with Additional Notes and Instructions 
for the Construction of Phosphorescent Screens. 
By Prof. R. Blondlot. Translated by J. Garein. 
Pp. xii+$3. (London: Longmans, Green and Co., 
1905.) Price 3s. 6d. net. 


aluminium, wood, dry or wet paper cannot do so. 
Ordinary light, when it falls on the retina, causes a 
more luminous sensation when accompanied by 
n-rays. Bits of wood, glass, rubber, &c., emit 
the rays when compressed. Bodies in molecular 
strain, like Rupert’s drops, hardened steel, &e., emit 
the rays. An old knife, found in a Gallo-Roman 
tomb, cqually with a new knife, sends out rays. 
There are other rays also, which must be called 
n,-rays, which are emitted from a Nernst lamp. These 
diminish the glow of an induction spark. Ethylic 
ether, ‘¢ when brought to a state of forced extension,” 
emits the n,-rays, &e. 

To see all these wonderful phenomena the eye must 
be not only kept in the dark for a considerable time, 
but it must be specially trained. .\. Broea states that 
in his own case it required practice for six weeks 
before he could sce the effeet of the rays. The eye 
must be adapted not only to darkness, but to very 
fecble light. The mind must be free, so as to con- 
centrate itself on the observation to be made. These 
seem to be admirable arrangements for obtaining an 
illusive subjcetive impression! [t is said that MA. 
d‘Arsonval and Maseart have also observed some of 
the phenomena. Muny other Freneh observers, with 
less weighty names, have also been cited as witnesses. 
The general body of men of science are doubtful, as 
they cannot receive evidence of such a strangely sub- 
jective eharaeter, while not a few, and the writer 
places himself in this eategory, are of opinion that 
while they do not for a moment reflect on the bona 
fides of the Freneh observers, they hold that these 
observers have been the subjects either of an illusion 
of the scnses or a delusion of the mind. 

Joun G. McKENDRICK. 


Hie n-rays, so ealled beeause the first 

announeement of their existence came from 
Nancy, have attracted the attention of physicists and 
physiologists all over the world; but the pcculiarity 
about them is that the phenomena said to be pro- 
duced by these rays when they fall on a shghtly 
fluoreseing serccn have been observed chiefly in France 
by Prof, Blondlot and others of his sehool, while 
many experienced observers in Germany, .\merica, 
and England have wholly failed to obtain a satis- 
factory demonstration even of their cxistence. The 
reason is that the so-ealled proof of their existence 
depends, not on objective phenomena that can be 
critically examined, but on a subjective impression on 
the mind of the experimenter, who sees, or imagines 
he sees, or imagines he does not sce, a slight change 
in the degree of luminosity of «a phosphorescing 
sereen. It is true that, more than once, a photo- 
graph has been taken of such a sercen supposed to 
be unaffected and contrasted with a photograph of 
the same sercen when it was supposed to be affected 
by the rays, with the result that the pateh of luminous 
surface appears to be a little brightcr in the latter 
case than in the former. Even this photographic 
evidence, however, is unsatisfaetory, as a slight differ- 
ence in the time of exposure or in the method of 
development would readily aceount for the apparent 
contrast. 

Yet, in this little book, we have a reprint of Prof. 
Biondlot’s original papers, in which experimental 
evidence is adduced, with a wonderful appearance of 
accuracy in detail, of the polarisation of the rays, of 
their dispersion, of their wave-length, and of other 
physical phenomena attributed to them. Prof. Blond- 
lot's experiments are well contrived, and they give 
every appearance of being arrangements by whieh 
accurate data should be obtained; but in every 
case the ultimate test is the subjective one made on 
the mind of the observer as to whether a_ spot 
of slightly phosphorescent surface becomes morc 
luminous or not. The n-rays, aeeording to Prof. 
Blondlot, are a new species of light, light, however, 
which only affects the retina with the aid of a fluor- 
eseent substance. They traverse many metals, black 
paper, wood, &e. They cannot pass through sheet 
lead, but they pass readily through aluminium. They 
influence not only a fluoreseent substance, but the 
spark of an induetion coil. They ean be reflected 
from a polished glass surface or from a plate of 
polished silver. They have a kinship with well known 
radiations of a large wave-length. They exist in 
solar rays, Produced from an .\uer burner they can 
be focused by a quartz lens; the lens itself may even 
beeome a source of n-rays. 

Calcium sulphide can store up the rays, while 
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WG SCTE IMCTE, OID TBE NCL UTI. 
School Teaching and School Reform. By Sir Oliver 
Lodge. Pp. vilit1z71. (London: Wilhams and 
Norgate, 1905.) Price 3s. 
‘HE science of eduition is as yet rudimentary and 
ill-defined. So little has it developed, indeed, that 
many schoolmasters deny its existenec. An art of educa. 
tion they recognise, and that they claim to practise. 
Teachers, it is urged, are born, not made, and pro- 
fessional training is useless. Yet it is the possibility 
of the future existence of a complete science of educa- 
tion which is the inspiring belief of the best modern 
educators. These teachers are now approaching the 
problems of the class-room and the difficulties of 
school organisation as subjeets for investigation and 
experiment by scientifie methods, and there is every 
reason for hopefulness in the results which have been 
obtained in recent years. 

The formulation of the fundamental principles of a 
complete seience of education will probably be the 
work of some great educationist as yet unborn, who 
will be able from the educational material at his 
command to extract the essentials and to weave them 
into living generalisations round which the seience 
will erystallise into an orderly and harmonious whole 
To the elucidation of such a science many workers 
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must contribute, and to ensure success men both 
familiar with science and aware of the difficulties with 
which teachers have to cope must lend their aid. It 
is for this reason we weleome these leetures by Sir 
Oliver Lodge, representing as they do the experience 
gained by a man of seience in many departments of 
work. 

The lectures range over a great variety of topics, 
and the subjects are presented with but little arrange- 
ment. But informal and disconnected though they 
are, the chapters will cause earnest teachers to re- 
consider their methods, and strenuously to strive after 
the improvements adumbrated. Sir Oliver Lodge 
rightly affirms that the two most important questions 
for edueators to-day are, ‘‘ What subjects should be 
selected for teaching? ’’ and ‘‘ How should they be 
taught?’’ But these are precisely the problems 
teachers have had to face since the Renaseenee, and 
we seem little nearer solutions than were the 
educators of three hundred years ago. A complete 
answer to the questions propounded will remain im- 
possible until psychology has demonstrated the precise 
stages in the growth of the immature human 
intelligence and determined what instruction will assist 
best each step of sueh development. For psychology 
to accomplish this task many carefully planned 
experiments, carried out by practical teachers imbued 
with the seientifie spirit, are necessary, and the results 
arrived at must be ehronicled and subjected to the 
most searching eritieism. 

Mere expressions of opinion will not greatly assist 
the coming of the new scienee. What is wanted is 
investigation. If the man of science will cooperate 
with the practical schoolmaster, there is no reason 
why it should not be possible to answer the two vital 
questions re-stated by Sir Oliver Lodge. But it is 
imperative that we formulate, after exhaustive dis- 
cussion, clearly defined problems to be put to the test 
of experience in sehools, and that when we have 
agreed upon the results we act upon them. It is in 
this direetion that the most fruitful work for eduea- 
tion is to be done. 

It is unneeessary to summarise the contents of the 
lectures before us. It is sufficient to say they touch 
upon the whole field of edueation. Sir Oliver 
Lodge is always suggestive. and his obiter dicta may 
be commended to the attention of men of seience and 
school teachers alike. Of all the subjects ealling for 
scientific study and research, the education of the 
young is the most important. This deserves pre- 
eminently to occupy the serious attention of all who 


desire the well being of the human race. <A. T. S. 
BRITISH BIRDS. 
British Bird Life. By W. Pereival Westell. Pp. 
xxxv+ 338 (London: T. Fisher Unwin, 1905.) 


ieee ma. 
HE wearisome procession of books on British 
birds still drags on—a long train of volumes, 

all of necessity telling the same tale, and for the most 
part badly. 


No 1861, VOL. 72] 


The laboured apologies whieh most of 


| have had a_ better 


these weaklings bring with them show, indeed, that 
their respeetive parents realise how slender is the 
ehanee of their finding favour even at the hands of a 
publie proverbially long-suffering. Yet still they 
come. ; 

The present volume endeavours to justify its exist- 
enee on the plea that “there is need for a work 
entirely devoted to those species which nest amongst 
us year by year ...''; and yet a number of species 
are ineluded in this book whieh, on the author’s own 
admission, do not breed with us year by year. Sueh 
are the Canada goose, little owl, golden oriole, 
hoopoe, and fire-erested wren. To these may be 
added the white-tailed eagle, spotted erake, roseate 
tern, and quail! On the other hand, there is reason 
to believe that the snow-bunting—ineluded in this 
book—nests annually in Seotland, yet this 
even hinted at. 

No more trustworthy are the author’s 
as to “‘where our summer migrants 
winter.”” 

While we heartily agree with much that Mr. 
Westell has to say on the subjeet of the relentiess 
perseeution which of late years has been meted out 
to the birds of prey, we must protest against the 
hysterical notions of justice which he expresses in re- 
gard to a case wherein four men were fined thirty 
shillings apiece for taking a nest of young peregrines 
‘* A good dose of the eat,’’ he contends, ‘‘ or imprison- 
ment without the option of a fine, would probably 
effect than a fine of a few 


faet is not 


statements 
spend the 


shillings ”’! 

As touching this same species, the author gravely 
assures us that faleonry is ‘Sa very costly hobby, even 
the most ordinary Hawks used for faleonry costing 
as much as tool. apiece. They require the most 
eareful attention, and it dificult to get men 
qualified to take charge of them under a salary of, 
say 200l. a year.” 

The photograph purporting to be that of a sparrow 
hawk is really a pieture of a kestrel. 

At times Mr. Westell becomes eestatie, and, blinded 
by the intensity of his emotions, rushes onwards re- 
gardiess of obstaeles—even of the rules of grammar 
as witness the peroration which forms the con- 
cluding paragraph of his book :— 

‘“Por the good most hirds do, for their cheery 
voices and winning ways, their charming forms and 
delicate colouring, their beautifully woven nests and 
exquisite eggs, their fairy-like flight, and other 
interesting characteristics, | appeal to my readers to 
study them with a bloodless intention, and to 
endeavour to learn praetieal lessons from their in- 
dustry and devotion to their young; to study them 
as animate beings, and not as gazed upon as wretched 
earieatures of bird-life too often found in Museums 
and collections, and to endeavour to be of some 
service in specially inculcating and fostering within 
young and growing children an intelligent love for the 
bird life of our country !! 


is 


This book is profusely illustrated, partly by photo- 
graphs, some of which are very pleasing, and partly 
by * original ’’ drawings, all of whieh are bad. 

Wo JP 1s 
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OUR BOOK SHELF, 


Driving. (\meriean 
E, L. Anderson and P. 
(New YVork : 


Riding and 
Library.) By 
siii+ 441; illustrated. 


Sportsman's 
Collier. Pp. 
The Macmillan 


Company; London: Maemillan and Co., Ltd., 
1903.) Price Ss. 6d. net. 
Ix almost all books on subjects eonnected with 


animals there is a growing tendency at the present 
day to introduce something concerning the natural 
history of the species under consideration. Too often 
in this country such remarks betray an insufficient 
knowledge of zoological science on the part of the 
writer, but this failing is seldom noticeable in 
Ameriean works. In the present volume, truth to 
say, there is some matter for criticism in Mr. Collier's 
remarks on the origin of the horse on p. 169, more 
especially in regard to the sense given 1o that much 
abused word ‘* prehistoric.’’ On the other hand, the 


author [furnishes some very interesting information 
with regard to the early history of the European 


horse in .\meriea. In the first place he refuses to 
credit the theory that the horses seen by Cabot in 
La Plata in 1530 were indigenous. Secondly, he 
shows that the horses whieh have run wild in Mexico 
and South America are the descendants of Spanish 
barbs, and therefore of the same blood as the English 
thoroughbred. This is very important in view of a 
fact recently communicated to the present writer by 
Mr. Vearsley, the well known surgeon, namely, that 
an Argentine horse living some vears ago had a 
functional ‘‘ larmier,”’ or tear-gland, on each side of 
the face. 

To review the worl before us from its awn special 
point of view would obviously be out of place in this 
Journal, and it must therefore suffice to say that it 
appears, so far as we are capable of judging, to 
maintain the high standard of excellence set in the 
earlier volumes of the same series. Riding falls to 
the lot of the first-named of the two authors, while 
Mr. Collier is responsible for the seetion on driving. 
The numerous reproductions from photographs are 
almost life-like in their sharpness and definition, 
although it must be confessed that some of them do 
not convey by any means a pleasing idea of the 


manners and disposition of the Ameriean  saddle- 

horse. JR Ibe 

Der Oeschinensee im Berner Oberland. By Max 
Groll. Pp. vi+75; illustrated. (Bern: Haller’sehe 
Buehdruekerei, 1904.) 

Tuts pamphlet, an extract from the nineteenth 

volume of the Berne Geographieal Society, is the 


of the O€cesehinensee at 
Nestling at the foot of 


result of a eareful study 
intervals from tqo0r to 1903. 


the limestone precipices of the Blumlisalp group, 
about 5200 feet above sea-level, and reflecting like 
a mirror the snows of their highest pealss, its 


romantic beauty makes it a favourite resort of visitors 
to Kandersteg, on the northern side of the Gemmi 
Pass. 

Herr Max Groll’s memoir is a valuable econtri- 
bution to physieal geography. .\fter some  pre- 
liminary information about the position and surround- 
ings of the lake, which lies roughly along the strike 
of Eocene and Cretaceous limestones, and about 
other matters of a topographical character, he de- 
scribes its banks and basin, its dimensions and 
contents, its variations in level, the transpareney, 
eolour, and temperature of its waters, the amount 
of mud yearly deposited, and adds a note on the 
literature. 

Of these topics, the form of its basin is, perhaps, of 
most general interest, and of that Herr Groll gives 
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an excellent map and sections plotted from numerous 
soundings. Its dimensions, of course, vary somewhat 
with the season, the greatest length and breadth (in 
summicr) being 1750 and 950 metres, when its greatest 
depth is 56-6 metres; in winier it is about 200 metres 
less one way and 100 metres the other, and shallower 
by 15 metres. Under the former conditions its eubieal 
content is estimated to be forty million metres. Its 
bed deepens at first rather rapidly, a circular diagram 
of the progressive depth reminding us of an ordinary 
dinner plate. The ring in which the drop is from 
o to 50 metres is barely an inch wide; the radius of 
the remainder, which nowhere attains 57 metres, is 
almost an ineh and a half, or, on a rough estimate, 
about half the lake bed is not less than 50 metres 
deep. The shallowing is rather more gentle on the 
western than on the eastern or Blumlisalp side. Near 
the middle part of this, the 50-metre contour comes 
rather near ie cliffs, those less than 30 metres being 
closely crowded. This would be yet more con- 
spicuous but for a fan of débris at the south-east 
angle. The lake, in faet, lies in a kind of corrie 
at the head of a mountain glen, and it is held up by 
a natural dam whieh has been formed by bergfalls 
from the rocky spurs about a mile below the cliffs at 
its head. Thus its history is to a considerable extent 
par ‘llel with that of the Lago d’Mlleghe, near Caprile, 
in tue Dolomites. 


Manual of the Trees of North America (exclusive of 


Mexico). By C. S. Sargent. Pp.  xxiii+826, 
(Boston and New York: Houghton, Mifflin and 
Co., 1905.) Price 6 dollars. 


Tue manual under notice embodies the most recent, 
exhaustive, and detailed account of the trees of North 
America (exelusive of Mexico). It cannot fail to be 
of the greatest value to student. of botany and 
forestry, as it brings into available form all the in- 
formation eoneerning the trees of North America 
which has been gathered at the Arnold .\rboretum 
during the last thirty years. As the author points 
out in the preface, there is probably no other region 
of equal extent where the indigenous trees are so 
well known as those of North Ameriea, but in spite 
of this fact much investigation yet remains to be 
done as regards their sylvieultural requirements, and 
also the diseases to whieh thev may be liable. 

The object of this volume is to stimulate further 
inquiry into the cultivation requirements and diseases 
of forest trees. The classification adopted is that of 
Engler and Prantl’s ‘ Die naturlichen Pflanzen- 
familien."’ .\t the beginning of the book a synopsis 
of the families of the plants deseribed is given. This 
is followed by a very useful analytical key to the 
families based on the arrangement and character of 
the leaves, which will enable the student readily to 
determine the family to which any North .\meriean 
tree belongs. In the text a full description of each 
family is given, and also a econspectus of the gencra 
based on thcir more salient and easily made out con- 
trasting differences. Under each genus a similar 
eonspectus of the species is given by w hich the exact 
name of the tree may be finally determined. 

The frontispiece consists of a map of North America 
showing the eight principal regions of arboreseent 
vegetation, each of which is indicated by a letter, and 
in the conspectus above referred to a letter oceurs 
after the name of each species, thus indicating the 
region in which the tree grows. This is a further aid 
in “determining any given species provided the region 
from whieh it comes is already known. 

A valuable feature of the book is the numerous 
illustrations, which number between six and seven 
hundred, from drawings by Mr. Faxon. 


198 


ILIGW IONS IO) TRUE: IBIDIINOUR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications.] 


Number of Strokes of the Brush in a Picture, 


THe number of strokes of the paint brush that go to 
making a picture is of some scientific interest, so I venture 
to record two personal experiences. Some years ago 1 
was painted by Graef, a well known German artist, when, 
finding it very tedious to sit doing nothing, 1 amused 
myself by counting the number of strokes per minute that 
he bestowed on the portrait. He was methodical, and it 
was easy to calculate their average number, and as 1 knew 
only too well the hours, and therefore the number of 
minutes, I sat to him, the product of the two numbers gave 
what 1 wanted to learn. It was 20,000. .\ year and a 
half ago 1 was again painted by the late lamented artist 
Charles Furse, whose method was totally different from 
that of Graef. He looked hard at me, mixing his colours 
the while, then, dashing at the portrait, made his dabs so 
fast that I had to estimate rather than count them. Pro- 
ceeding as before, the result, to my great surprise, was 
the same, 20,000. Large as this number is, it is less than 
the number of stitches in an ordinary pair of knitted 
socks. In mine there are 100 rows to each 7 inches of 
length, and r1o2 stitches in each row at the widest part. 
Two such cylinders, each 7 inches long, would require 
20,000 stitches, so the socks, though they are only approxi- 
mately cylinders, but much more than 7 inches long, would 
require more than that number. 

The following point impressed me strongly. Graef had 
a humorous phrase for the very last stage of his portrait, 
which was “ painting the buttons.’’? Thus, he said, “ in 
five days’ time I shall come to the buttons.’’ Four days 
passed, and the hours and minutes of the last day, when 
he suddenly and joyfully exclaimed, ‘‘1 am come to the 
buttons.’ I watched at first with amused surprise, 
followed by an admiration not far from awe. He poised 
his brush for a moment, made three rapid twists with 
it, and three well painted buttons were thereby created. 
The rule of three seemed to show that if so much could 
be done with three strokes, what an enormous amount of 
skilled work must go to the painting of a portrait which 
required 20,000 of them. At the same time, it made me 
wonder whether painters had mastered the art of getting 
the maximum result from their labour. I make this re- 
mark as a confessed Philistine. Anyhow, 1 hope that 
future sitters will beguile their tedium in the same way that 
I did, and tell the results. iB) (GG, 


The Hydrometer as a Seismometer, 


A sHorT time ago (NATURE, May 25) 1 directed attention 
to a misconception which seemed to prevail among 
seismologists as to the behaviour of a spirit-level. It may 
perhaps be useful to point out another fallacy, also of an 
elementary hydromechanical nature, involved in some of 
the unsuccessful attempts to record vertical motion. 

It was first proposed by Dr. Wagener, we read,? to 
record vertical disturbance by means of a floating buoy 
free to rise and fall in a vessel of water. The buoy was 
to provide a steady point when the vessel suffered a vertical 
disturbance, The device was improved, we are told, by 
Prof. Thomas Gray, who gave the buoy the form of a 
hydrometer with only a slender stem projecting abnve the 
surface of the water. Prof. Milne experimented with both 
forms; but even with the hydrometer form, adjusted to a 
state of the most sluggish stability, several earthquakes 
left no record of vertical motion. The instrument was 
abandoned as not sufficiently powerful to be self- 
registering. 

But the thenry involved in these attempts is entirely 
fallacious. Any body, be it buoy or hydrometer, floating 
in liquid, suffers no displacement whatever relatively to 
the liquid when the containing vessel is moved vertically. 


1 Milne. “ Earthquakes,” p. 32; Milne, ‘‘Seismolocy.” oe 
Seismological Sa.. of Japan, vol. ie P- 70, vol. A p. ae eS 
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The whole moves as one rigid system. More generally, it 
may be claimed that uny system which is in  statical 
equilibrium, and which would remain undisturbed despite 
a change in the value of gravity, may suffer a vertical 
displacement of its supports without any relative dis- 
turbance of its parts. The whole of such a system moves 
as if rigid when displaced vertically. Of such a kind is 
the hydrometer floating in the vessel filled with liquid; of 
the same kind, also, is a common balance with equal 
weights in the two scale-pans. These two systems present 
a true dynamical analogy, and are equally useless for 
detecting vertical disturbance. A spring supporting a load, 
on the other hand, or any form of apparatus the potential 
energy of which is partly elastic, is not of this class, and 
is available as a seismometer for vertical motion. It 
would seem as though a false analogy between the hydro- 
meter and the spring balance had led to the fallacy in 
question. 

The spirit-level (if my previous contention is conceded) 
is sensitive alike to each of two kinds of disturbance 
between which it was expected to discriminate. The hydro- 
meter, on the other hand, is insensitive to the very dis- 
turbance which it was designed to record. The freezing 
of the water, indeed (contemplated as an inconvenient 
contingency with the proposed instrument), would, very 
precisely, make no difference at all in its behaviour. The 
instrument has, it is true, been long superseded; but the 
false principle involved remains as a source of grave con- 
fusion for the unwary reader of seismological writings. 

It may he remarked that violent earthquakes have been 
known to damage the rigging of ships in a neighbouring 
harbour, and to jerk guns from the decks, without any 
visible movement of the water. Assuming the correctness 
of the view now urged, a sudden alteration of sea-level 
would completely account for this. The ship is not in any 
way spring-borne for such a displacement, but may be 
subjected to a vertical impulse of any degree of severity. 

It should be added, also, that a severe shock of earth- 
quake is credited+ with having disturbed a hydrometer 
instrument to the extent of 1-1 mm. If the onus of ex- 
planation rests with me, I can only suggest that the effect 
(Gif really caused by vertical motion at all) may perhaps 
have been due to the elasticity of the walls of the contain- 
ing vessel or of the hydrometer. G. T. BEexnett. 

Emmanuel College, Cambridge. 


The Pressure of Radiation on a Clear Glass Vane. 


Ix an article on ‘‘ The Elimination nf Gas Action in 
Experiments on Light Pressure,’’ read before the American 
Physical Society in December, 1904, and published in the 
Physical Review, May, the writer made the following 
statement :—‘A thin vane of clear glass, accurately 
vertical and mounted radially, may he used to advantage 
to demonstrate light pressure. If the light has been 
filtered through several thicknesses of glass there will be 
but little absorption by the thin vane and its two surfaces 
will be warmed nearly equally. Consequently the radio- 
metric effect will be small. The reflection of the radiation 
at the two surfaces will make a difference of about 16 per 
cent. between the energy in front of and behind the vane. 
Hence the light pressure will be about one-sixth of that 
due to the same light beam falling upon a black surface. 
The throws for such a vane had only abont a ten per cent. 
variation in a range of air pressures from about 10 mm. 
to 2no mm. of mercury.’’ 

Although a large number of observations had been taken 
nn both clear glass and silvered glass vanes, the data 
were not published at that time. It was then felt that the 
elimination of gas action was the important point, and 
the final statement in the paragraph quoted, that the 
throws for such a vane had only a 10 per cent. variation 
in a range of air pressures [rom about 10 mm. to 200 mm. 
of mercury, was considered sufficient experimental evidence 
that gas action had been eliminated. 

Since this paper appeared, the writer has learned that 
there is a difference of views among mathematical 
physicists concerning the pressure of radiation on a non- 
absorbing medium. On this account he has gathered 


1 Trans. Seismological Soc, of Japan, vol. iii., p. 55" 
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together the original data in order to compare the light 
pressure upon a 
silvercd surface. 

The cxperiment may be here recalled. 
varrving a thin vertical glass vane, 


A tersion balance 
IyX10OXO1 mim., 


silvered on one side, was suspended in a bell jar, and the | 


air was pumped out until the pressure was about 40 mm. 
of mercury. .\ beam of light was thrown upon this vane 
at a definite distance from the rotation axis, and by turns 
on each side of it. 
scope and scale. A Nernst lamp was used as a source, 
the intensity being given by a precision wattmeter. The 
balance was then turned through 180° by the rotation 
of the external control magnet, and readings were again 
taken. The inean was proportinnal to the pressure of the 
incident and reflected beam. The mean reflection coefficient 
of air-silver and air-glass-silver for the radiation used 
has been found te be 85 per cent. The pressure, according 
to Maxwell's theory, should therefore be 1-85 times that 
due to the incident beam. The throw obtained (contain- 
ing certainly less than 1 per cent. of gas action) was 22-8 
divisions. lence the pressure of the standard beam upon 
a black surface would be 22-84 1-85 or 12-4. 

The balance was then taken from the bell jar, the silver 
removed from the yane, and the glass surface cleaned. 
The batance was then replaced, and the air pumped out as 
before. The deflections were small, only about 2 mm., 
and therefore could not be read to a greater accuracy than 
5 per cent. The throw obtained for standard lamp was 
2:1 divisions (the mean of forty observations at four 
different air pressures). 

The normal reflection coefficient of glass (#=1-52) for 
this kind of radiation is 4-1 per cent. The amount re- 
flected from the two surfaces is approximately 8-2 per 
cent. Hence the energy per unit volume in front of the 
glass is about 1-082 times that of the incident beam, and 


that behind the vane (since the absorption is negligible) | 


is o-g1S times that of the incident beam. The former 
quantity is greater than the latter by 16-4 per cent. of 
the energy of the incident beam. Assuming that the 
pressures on the front and back surfaces of the glass are 
proportional to the energies per unit volume, the pressure 
of the standard beam upon a black surface wauld be 
2140-164 or 12-7. The agreement between this result 
and the similar result obtained from the silvered surface 
shows that light passing through a plate of glass exerts 
pressures upon the surfaces equal to the difference between 
the energies per unit volume in [front of and behind these 
surfaces. Gorpon F. Hutt. 
Dartmeuth Cellege, Hanover, N.1I., U.S.A. 


The Habits of Testacella. 


Unstit reading Mr. Latter’s letter in this week’s Nature 
I was unaware that it was not a matter of common know- 
ledge that Testacella appears on the surface during heavy 
rains. My garden is liable to be flooded, as also, un- 
happily, is much of this neighbourhood, in spring and 
late autumn. After the water has stood for a few days 
the ground is covered by hundreds of these slugs, which 
Jeave their burrows and try to find dry quarters. They 
can. survive, however, a week's immersion. In June, 1903. 
when much of the Thames valley was flooded, I collected 
a number of these slugs for various malacological friends. 
In normal circumstances they live at such a depth as never 
to be unearthed during garden operations. 

Eton College, Windsor. 


M. —. Hit. 


NAT CRE SD EN, 


ROF, LANKESTER in his Romanes lecture began 
by a statement of the theory of evolution, direct- 

ing attention to unwarranted inferences commonly 
drawn by clever writers unacquainted with the study 
of nature. He described how the change in the character 
of the struggle for existence, possibly in the Lower 
Miocene period, which favoured an increase in the 
size of the brain in the great mammals and the horse, 
probably became most important in the development 
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The deflections were read by a tele- | 


INA ORE 


| of man. 
vane of clear glass with that upon a | 


WiGKe, 


The progress of man cut him off from the 
general operation of the faw of natural selection as 
it had worked until he appeared, and he acquired 
knowledge, reason, self-consciousness, and will, so 
that ‘* survival of the fittest,’’ when applicd to man, 
came to have a meaning quite different from what it 
had when applied to other creatures. Thus man can 
control nature, and the ‘‘nature-searchers,’’ the 
founders of the Royal Society and their followers, 
have placed boundless power in the hands of man- 
kind, and enabled man to arrive at spiritual emanei- 
pation and freedom of thought. But the leaders of 
human activity at present still attach little or no im- 
portance to the study of nature. They ignore the 
penalties that rebellious man must pay if he fails to 
continue his study and acquire greater and greater 
control of nature. 

Prof. Lankester did not dwell upon the possible 
material loss to our Empire which may result from 
neglect of natural science; he Jooks at the matter as 
a citizen of the world, as a man who sees that within 
some time, it may be only 100 years, it may he 500 
years, man must solye many new problems if he is 
to continue his progress and avert a return to nature's 
terrible method of sclecting the fittest. It scems to 
us that this aspect of the question has never been 
fully dealt with before. Throughout Huxley's later 
writings the certainty of a return to nature's method 
is always to be felt. Prof. Lankester has faith in 
man's power to solve those problems that seem now to 
be insoluble, and surely he is right. 

The dangerous deluy now so evident i» due to the 
want of nature knowledge in the general population, 
so that the responsible administrators of Government 
are suffered to remain ignorant of their duties. Prof. 
Lankester shows that it is peculiarly in the power of 
such universities as Oxford and Cambridge, which 
are greatly free fram Government control, to establish 
a quite different state of things from that which now 
obtains in England. He says :—‘‘ The world has seen 
with admiration and astonishment the entire people of 


| Japan follow the example of its governing class in 


the almost sudden adoption of the knowledge and 
control of Nature as the purpose of national educa- 
tion and the guide of State administration. It is 
possible that in a less rapid and startling manner our 
old Universities may. at no distant date, influence the 
intellectual life of the more fortunate of our fellow 
citizens, and consequently of the entire community.” 


| Considering Oxford more particularly, and speaking 


for others as well as himself, he says :—‘‘ The Uni- 
versity of Oxford by its present action in regard to 
the choice and direction of subjects of study is 
exercising an injurious influence upon the education 
of the country, and especially upon the education of 
those who will hereafter occupy positions of intluence, 
and will largely determine both the action of the 
State and the education and opinions of those who 
will in turn succeed them.’* As to Greelx and Latin 
studies, he says :—'‘ We have come to the conclusion 
that this form of education is a mistaken and in- 
jurious one. We desire to make the chief subject of 
education hoth in school and in college a knowledge 
of Nature as set forth in the sciences which are 
spoken of as physics, chemistry, geology and biology. 
We think that all education should consist in the 
first place of this kind of knowledge, on account of 
its commanding importance both to the individuat 
and to the community. We think that every man of 
even a moderate amount of education should have 
acquired a sufficient knowledge of these subjects to 
enable him at any rate to appreciate their value, and 
to take an interest in their progress and application 
to human life.” He points out that it is only in the 
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last hundred years that the dogma of compulsory 
Greek and the value of what is now called a classical 
education has been promulgated. Previously, Latin 
was learnt because all the results of the studies of 
natural philosophers were in that language. 

It is evident that Prof. Lankester includes in his 
study of nature the study of intellectual and 
emotional man through history, biography, novels, 
and poetry, but we think that he made a tactical 
mistake when he neglected to state this clearly. It 
seems to us that besides the study of nature, the most 
important thing in a child's education is to make 
him fond of reading in his own language, for this 
leads to a future power to make use of books and 
self-education for the rest of his life. When Prof. 
Lankester doubts the value of the study of history he 
is evidently doubting the value of that study as carried 
on at Oxford, and surely no person who has read 
the scathing criticism of Prof, Firth will disagree 
with him. When he speaks of a reform being 
possible, it may be that he is taking into account a 
movement of which but little is known outside Oxford 
itself, the growing indignation of the average under- 
graduate at being made to pay extravagant sums of 
money for tuition which is mischievous. 

The readers of Nature are well acquainted with 
the views put forward in this address. Huxley and 
many others, dwelling, perhaps, more upon material 
loss to our Empire, have published them over and 
over again, but we do not think that anybody has 
ever presented them with so much grace of st\le or 
so much of an endeavour to secure the goodwill of 
his audience as Prof, Lankester. But, alas! we fear 
that this fine address will share the fate of many 
others ! : 

When, thirty-three years ago, Japan began her new 
career, there were a few people like Ito clever enough 
to see and sav that the study of ancient classics alone, 
to the neglect of the study of nature, meant ruin to 
the country; but such ideas would never have been 
adopted had not Japan been in deadly peril. AN the 
nations of Europe bullied and insulted her, and it was 
only their mutual jealousies which saved her from 
complete subjugation. In the presence of that peril 
the pedants held their peace, and everybody saw the 
necessity for an immediate, radical reform. In time 
nature was studied by every child in Japan, and in 
consequence scientific methods of thinking and acting 

ave permeated the whole nation. All ancient and 
modern European literature is Open to the Japanese 
who knows English, and English is the one language 
other than Japanese which every cultured man must 
know. In the matter of self-protection, anyone can 
see the result. Because the Japanese have studied 
nature their scientific officers and men have marched 
or sailed to victory in every engagement; their states- 
men will do exactly what is best for Japan in the 
negotiations for peace; their country will quietly take 
its place as one of the first-class Powers of the world, 
and every person who knows anything about Japan 
is quite sure that ambitious, Wrong-headed schemes of 
conguest are altogether impossible to the scientific 
minds of the Japanese. 

If Japan had not been in great danger we know 
that she would not have taken to nature-study, and 
Some of us think that it may need a state of danger 
in England to produce the necessary desire for reform. 
The South African muddle was worried through, and 
almost evervbody seems to think that all such muddles 
may also be worried through, but some of us think 
that we may not always be so lucky. Danger is close 
enough even now, and we can only hope that if it 
becomes sreat it may grow slowly enough to let us 
learn something from the object lesson which is being 
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given us day by day in the news from Russia and 
the Far East.- 

Fain would we hope that Oxford will pay attention 
to what has been said by one whom some of us regard 
as her cleverest son; but, alas! we have no such hope. 
Oh, Shade of Clough, how can we help saying that 
“the struggle nought availeth ° when your own best 
admirers scem unable to think for themselves? 

Joun Perry. 


a LIFES WORK VIN DHE aT Gio RVanOn 
EVORCTTONG 


ie this elaborate and carefully written treatise the 

veteran biologist of Freiburg has brought 
together and presented in connected form the fruit of 
his life-long investigation of the principles and 
iethods of organic evolution. It would be an easy 
matter to show—indeed, the author admits as much 
with perfect candour—that his present standpoint 
differs in many important respects from that adopted 
by him at former periods of his career. The fact 
that Weismann has more than once shifted his ground 
has often been brought against him as a kind of re- 
proach—we think with scant justice: for in a sub- 
ject like the present, where new facts come crowding 
upon us almost daily, it is unreasonable to expect that 
a far-reaching theory should at once attain finality. 
If the author of such a theory should be willing to 
recognise that some parts of it become untenable and 
others require modification in the light of fresh dis- 
coveries. this should be reckoned to his credit rather 
than otherwise. The practice of putting forward ill- 
considered and hasty views deserves severe con- 
demnation ; but it is characteristic of our author that 
even his baldest speculations rest for the most part 
on a basis of observed fact, and that he has always 
honestly striven to render his theory consistent both 
with itself and also with the new facts that have 
from time to time come under the observation of other 
investigators. Moreover, his plan of, so to speak, 
taking the scientific world into his confidence, and 
enabling his colleagues to follow the workings of his 
own mind, has not only added greatly to the interest 
of his contribution to the biological thought of our 
time, but has acted also as a powerful stimulus to 
fellow-workers in the same field. Sa much may fairly 
be said, whether his final conclusions meet with 
general acceptance or the reverse. 

The first eleven chapters of the present book 
traverse familiar ground. Starting with a brief 
historical account of evolutionary theory up to and 
including the work of Darwin and Wallace, they 
proceed to a more detailed discussion of such branches 
of the subject as the coloration of animals, mimicry, 
instinct, symbiosis, protective adaptations in plants, 
the origin of flowers, and sexual selection. These are 
well-worn topics, but their treatment js interesting 
and by no means trite. Next comes a discussion of 
Roux's suggestion of the “ Kampf der Theile ? which 
strikes us as somewhat of an excrescence on the 
general structure of the treatise. The existence of a 
metabolic response to functional stimulus is un- 
deniable, but we do not think that either Roux or 
Weismann has plumbed the matter to the bottom, 
and the latter author's use of the term “ selection ” 
in this connection appears to involve some overstrain 
of language. 

1 “Wortrage inber Deszendenztheorie gehalten an der Universinit zu 
Freiburg im Breisgau." By Prof. August Weismann. Second revised 
edition. 2vals. Pp. xii + 3403 vit34q. (Jena: Gustav Fischer, 1904.) 
Price to marks. 

“The Evolution Theory.” Ry Prof. August Weismann. Translated 
with the author's co-operation hy Prof. J. Arthur Thomson and Margaret 


R, Thomson. 2 vols. Ph xvi +4165 iv-+ 405; illustrated. (London ; 
Edward Arnold, 1904.) Price 325. net 
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Chapters on reproduction and the process of fertil- 
isation in both unicellular and multicellular organisms 
lead us on to a copious exposition of the author's 
theory of the germ-plasm and its constitution, with 
the building up of the assumed ultimate vital units or 
**biophors ’* into the successive complexes of ‘* deter- 
minants,’’ ‘fids,"’ and ‘‘idants."’ .\fter a discussion 
of the facts brought to light by the labours of the 
“ Entwicklungsmechanik ’’ school, and a fairly full 
notice of recent work on regeneration in its relation 
to the germ-plasm hypothesis, we come to what is 
in many respects the strongest part of the book, the 
refutation, namely, of the Lamarckian view of the 
transmissibility of functional modifications. 
Here Weismann has always been at his best, 
and to him undoubtedly belongs the credit 
of having awakened and sustained so fresh 
and vigorous a body of opinion in reference 
to this point as virtually to have created one 
of the most important epochs in the history 
of evolutionary doctrine. The two next 
chapiers deal with the author's hypothesis of 
““eerminal selection,’ as to which it may he 
sufficient to remark that, however ingenious 
and interesting the theory may be as an 
attempt to explain the chief phenomena of 
variation, it is as yet far from having reached 
the stage of verification. In the succeeding 
chapters, which deal with inbreeding, par- 
thenogenesis, and reproduction, both sexual 
and asexual, it is interesting to observe that 
Weismann has considerably modified his 
standpoint with reference to amphimixis, his 
present view approximating in some degree 
to that advanced several years ago by Hay- 
craft. This section is preceded by a discus- 
sion of the “ biogenetic law’ of Flaeckel, 
and is followed up by chapters on the in- 
fluence of the environment and of isolation 
in the formation of the specific type, together 
with the various causes of extinction. 

The book concludes with some theoretical 


considerations on the subject of spon- 
taneous generation, and a final vindiea- 
tion of the principle of selection, the 


dominance of which principle over all the 
categories of vital units may be taken as the 
key-note of the entire treatise. 

It will be seen that the ground covered by 
this work is very extensive. Though most 
of the topics dealt with are considered by 
the author chiefly or solely with an eye to 
his theory, his treatment never lacks in- 
terest, and the result is worthy of his high 
reputation. There are some points as to 
which we should have welcomed a more 
thorough discussion, and others on which we 
confess to remaining unconvinced for reasons 
quas nitne perscribere longum est; but it 
would be ungrateful not to acknowledge to 
the full the immense services rendered to biological 
science by the stimulating labours in the domain both 
of theory and practice of which this book is a 
monument, 

The illustrations are for the most part excellent. 
Of the two here reproduced, the first serves to illus- 
trate the basis of one of the chief arguments brought 
forward by Weismann, as also by Strasburger and 
O. Hertwig, in favour of regarding the nuclear 
chromatin as the true hereditary substance, viz. the 
numerical equality of the chromosomes and the dis- 
parity in amount of the cell-protoplasm in the 
generative products of the two sexes. The second 
(from Fischer) supplies evidence of the possibility of 


NOn1S€1, \OL. 72] 


Fic. 1.—Process of fertilisation in Ascaris megalocephala. 
second polar body ; sf, spermatoznon with two chromosomes, a protrusion of the 
egg-protoplasm 1s meeting it; Az&, reduced nucleus of the ovum; sf4, nucleus 
of spermatozoon; ¢ 4, @ 4, sperm nuclens and ovum nucleus, each with two 
chromosomes (c#~); only the male nucleus hasa centrosphere (esp), which in C 
has already divided into two}; /s/, segmentation spindle. 
** Evolution Theory.’ 
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curtain external conditions, in this case temperature, 
influencing the germ-plasm even while contained 
within the body of the parent. 

We have little space left for detailed criticism, but 
must point out that by some unaccountable oversight 
the letterpress of plates i. and ii. contains several 
serious errors—patent at once to the trained entom- 
ologist, but calculated to mislead the general reader. 
These mistakes appear uncorrected in the English 
translation, where also, as if to make confusion 


worse confounded, “die folgende Art’? (plate ii., 
Fig. 20) is rendered “ the foregoing species.’’ For- 
tunately, however, i 


the lapses in question are not of 


R& 1, Rk 2, first and 


From Weismann's 
‘ 


Translated by Prof. and Mrs. Thomson. 


i nature to impair the value of the argument which 
the figures are meant to illustrate. 

Other slips in the translation are plainly due to 
the fact that the translators are unfamiliar with por- 
tions of the subject-matter, as in vol. ii., p. 348, 
where the point of the argument is blunted by the 
rendering of ‘* Nachtfalter’’ as ** butterfly’; such 
imperfeetions, though they should be remedied in a 
new edition, are of little real importance. More 
serious is a mistranslation, or perhaps a misprint 
(vol. i., p. 290) by which the words of the original, 
‘*in welchem dic eigentliche Chromatinsubstanz nur 
in vielfacher Zertheilung enthalten ist,’? are perverted 
into a statement which is almost grotesquely incorrcet. 
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Again, on p. 304 of the same volume, an entirely 
wrong meaning is given to a sentence by the failure 
of the translators to make it clear that ‘t wenn es 
nothwendig ware ’’ must refer, not to ‘* fertilisation,’ 
but to the ‘* limitation of polar divisions.”? On p. 136 
(vol. 11.) the sense of the original is obscured by the 
inadequate rendering of ‘‘dann’* as the enelitic 
“then.”’ Chaerocampa (for Choerocampa) is found 
in the original; the translators, however, are re- 
sponsible for *t Coenogenesis.”’ 

But in spite of these and other blemishes of a like 
nature, the translators are to be congratulated on 
having performed their difficult task with skill and 
success, the result being a work which, in its English 


Fic. 2.—A, an aberration of Arctia caya, produced hy low temperature. 
By, the member of its progeny most divergent from the normal. 3, 
though reared at the ordinary temperature, is aberrant in the same 
direction ay its parent. After BE. Fischer. From Weismann’s “ Evolu- 
tion Theory.’ Translated by Prof. and Mrs. Thomson. 


no less than in its German dress, will be read with 
extreme interest and with the greatest sympathy and 
respect for its indefatigable author. Ba one DE 


DRO WEL EEN THOWEES “BEM NPOR DD, FoRSS 


HE tidings of Dr. Blanford’s death will be re- 
ceived with sorrow among men of science all 
over the world. His many-sided accomplishments 
had given him a notable place among geologists, 
geographers, palzontologists, and zoologists, and his 
gentle, kindly, unassuming nature had gained him an 
abiding place in the affectionate regard of all who 
came to be associated with him. Born on October 
7, 1832, in London, he early developed a taste for 
scientific pursuits, and was accordingly sent to the 
Royal School of Mines, Jermyn Street, where he dis- 
tinguished himself as a student, under De la Beche, 
Play fair, Edward Forbes, Ramsay, Smyth, and 
Percy. From London he passed to the famous mining 
academy at Freiberg. Having thus obtained an ex- 
cellent training, he Was, in 1855, appointed to the 
Geological Survey of India under its founder, Thomas 
Oldham. For some twenty-seven years he continued 
to devote his energies to Indian geology, making 
wide acquaintance with the rocks and scenery of the 
great Dependency, and enriching the publicapons of 
the Survey with maps und descriptive memoirs. Had j 
he chosen to remain longer in the service, he 
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soon have been placed at it» head; but in 1882 he 
resolved to retire on the pension which he had well 
earned, and to establish himself in London. Among 
the great services which he rendered to science during 
his stay in India, perhaps the most important was 
the preparation, in concert with his colleague, H. B. 
Medlicott, of a ** Manual of the Geology of India.” 
This invaluable treatise gave for the first time a 
succinct general view of the geological structure and 
history of the whole country. It has taken its place 
as one of the classic text-books of the science. 

While attached to the Indian Survey, Dr. Blanford’s 
proved ability led to his being employed in several 
missions or expeditions. Thus when, in 1867, pre- 
parations were made in India for the dispatch of 
an armed force against Theodore of Abyssinia, he was 
selected as geologist to accompany the Army. The 
wisdom of this selection was well proved by the ex- 
cellent volume in which he gave the results of his 
observations during the march to Magdala and the 
return to the coast. Again, in 1872, he accompanied 
the Persian Boundary Commission, and his notes of 
this journey were embodied in another valuable book. 

During his travels in India and beyond it, Dr. 
Blanford did not confine himself to the study of the 
rocks, but always kept a keen eye on the wild 
animals of each region. His published journals showed 
him to be as capabie a zoologist as he was a geologist. 
Indeed, during the later years of his life his main 
scientific work lay amidst the fauna of British India, 
in regard to which his published memoirs were re- 
cognised as the chief authority on the subject. His 
wide experience as a traveller over the surface of the 
earth likewise enlisted his sympathies with gceo- 
graphical exploration, and made him a valued member 
of the council of the Royal Geographical Society. 

In his writings there is often a suggestiveness or 
prescience that shows how keen was his insight, how 
far-reaching his grasp of scientific problems, more 
especially of those in which questions of zoology and 
geology were intermingled. Some of his papers in 
which he unfolded his views on these subjects are 
well deserving of attentive study. His address to the 
geological section of the British Association at th> 
Montreal meeting in 1884, and his presidential dis- 
courses to the Geological Society in 1889 and 18go, 
may be cited as examples of his characteristic manner 
of treatment. 

Dr. Blanford’s high qualities as a man of science 
were fully recognised by his contemporaries. He was 
early clected into several of our leading scientific 
societies, and was chosen as a member of their 
councils. He received the Wollaston medal of the 
Geological Society and a Royal medal of the Roval 
Society. A few years ago, in recognition of his 
services to Indisn science, he was made a Companicn 
of the Order of the Indian Empire. Up to the end 
he continued to interest himself in the affairs of the 
societies with which he was connected. For years 
he had been treasurer of the Geological Society, and 
he attended the council meetings to within a few 
weeks before his death. His colleagues at the 
council board then saw with regret that his health 
was obviously failing, but they did not anticipate 
that they were never again to see his familiar face 
among them. <A few weeks ago he was asked by 
the council of the Royal Society to write for them 
an obituary notice of his old friend and colleague, 
Medlicott, who had recently died. He complied with 
this request, and it proved to be his last piece of 
work. The printed proofs of his manuscript were 
sent to him, but before they could reach him he ha, 
become too ill to look at them. After a short illness 


would | he passed away on the morning of Friday, June 23, 
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in the seventy-third year of his age. He was laid to 
rest on Tuesday last in Highgate Gcnretena evry 


society with which he was associated sending re- | 


presentatives to his funeral, while among the 
mourners were some of his old colleagues in India. 
ee (Gre 


INQUIRES. 


Tne Civil List Pensions granted during the year ended 
March 31 show more generous recognition of the claims 
of science than has usually been the case. The list in- 
cludes the following pensions :—1904, August 8.—Mr. 
W. F. Denning, in consideration of his services to the 
science of astronomy, iso/. August S.—Miss Elizabeth 
Parker, in recognition of the services rendered to science 
as an investigator by her late father, Mr. W. Witchen 
Parker, F.R.S., 1002, August 8.—Lady Le Neve Foster, in 
consideration of the services rendered to mining science 
by her late husband, Sir Clement J.c Neve Foster, F.R.S., 
and of the fact that his death was due to the effects a 
poisoning by carbonic oxide gas while carrying out his 
official duties, 100/. 1905, January 17.—Dr. J. G. Frazer, 
in recognition of his literary merits and of his anthropo- 
logical studies, 200. March 22.—The Rev. Lorimer Fison, 
in recognition of the originality and importance of his re- 
searches in Australian and Fijian ethnology,  15ol. 
March 22. Dr. W. Cramond, in consideration of his 
antiquarian researches, more particularly in connection 
with the ecclesiastical and burghal history of Scotland, Sol. 
March 22.—Miss L. C. Watts and Miss E. S$. Watts, in 
recognition of the services of their late father, Mr. Henry 
Watts, to chemistry, 75/. [It is satisfactory to record these 
tributes of national regard for lives devoted to the advance- 
ment of knowledge; and we congratulate the Government 
upon the great iniprovement which this year’s list shows as 
regards the acknowledgment of the services rendered to 
the State by scientific workers. 


We regret to learn that Prof. von Tomek, president of 
the Imperial Bohemian Academy of Sciences at Prague, 
died on June 12 in the eighty-cighth year of his age. 


Str Joun Wore Barry, K.C.B., F.R.S., has been 
elected to succeed the late Mr. James Mansergh, F.R.S., 
as chairman of the Engineering Standards Committee. 


Tue annual conversazione of the Society of 
be held in the gardens of the Royal Botanic 
Regent’s Park, on Tuesday next, July 4. 


Arts will 
Society, 


Tue International Institute of Sociology has accepted 
the invitation of the Sociological Society to hold its next 
congress in London in the summer of 1906. A general 
committee has been appointed to promote the success of 
the congress. Lord Avebury is the chairman of the com- 
mittee, and Mr. David Mair the secretary for the time 


being. 


Tue Guy medal in silver has been awarded by the Royal 
Statistical Society to Mr. R. [lenry Rew for his work in 
connection the preparation of the reports of the 
special committee appointed by the society to investigate 
the production and consumption of meat and milk in the 
United Kingdom, and for his paper entitled ‘‘ Observations 
on the Production of Meat and Dairy Products.” 


with 


AMONG those wha lost their lives in the railway disaster 
at Mentor, Ohio, on June 21 was Mr. Archibald P. Head, 
a brilliant young engineer and senior partner in the firm 
of Messrs. Jeremiah Head and Sons, of Westminster. 
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‘museums having been concluded, 


DOR 


Mr. Ilead was the author of several valuable papers on 


mining and metallurgy contributed to the Institution of 
Civil Engineers, the Tron and Steel Institute, and the 


Society of Arts. 


Ir is announced in the Times that the Board of Trade 
and the ‘Trinity Tlouse have concluded a contract with 
Marconi’s Wireless Telegraph Company (Limited) providing 
of lightships with Marconi wireless 
telegraph installations. This arrangement will enable the 
lightships to communicate with the shore and with one 
another by wireless telegraphy for the ordinary purposes 
of the lightship service, and also to report ships in distress. 


A Reuter telegram from Paris reports that an Inter- 
national Congress on Colonial .\griculture was opened 
there on June 22, Great Britain, Holland, Germany, Italy, 
Portugzl, the United States, Mexico, and Brazil being 
represented. The members of the congress decided to form 
an international conimittec for the study of all questions 
relating to agricultural science and colonial industries. 
An organising committee, with headquarters in Paris, under 
the chairmanship of M. de Lanessan, has been formed. 


Towarp the close of the fourth International Ornitho- 
logical Congress, un account of which appeared in our 
issue of last week (p. 177), a party of members paid a visit 
on June 20 to Cambridge. They were received by Prof. 
Newton, who had arranged several exhibits for the benefit 


of the visitors. These included a case of great auks’ 
eggs and a selection of Iectters, pipers, and books [from 
Prof. Newton’s library. A catalogue of these documents 


and books, some of them belonging to the fifteenth century, 
was distributed among the visitors, as was a leaflet on 
Legaut’s giant bird by Prof. Newton explaining its 
origin and species. A pamphlet by Dr. Gadow on the 
effects of insularity, illustrated by birds of (a) Madagascar 
and Masearene Islands, and (b) the Sandwich Islunds, was 
also circulated to explain the exhibits arranged in the 
lecture of comparative anatomy. .\ visit to the 
a dinner was given to 
Prof. Newton in the hall of Magdalene, after which Dr. 
Fatio in a cordial speech referred to Prof. Newton as 
‘““the father of ornithology.”” The congress concluded on 
June 21 with a visit to Flamborough Head. 


room 


Dr. J. Cuarcot gave an account of his expedition to 
Antarctic regions before the Royal Geographical Society 
on Monday. The general programme of the expedition was 
to survey the north-west coast of the Palmer ee 
(Hoseason, Liége, Brabant, and the Antwerp Islands) ; 
study the south-west entrance to the Gerlache ua 
wintering as far south as was practicable, to make ex- 
cursions in spring, and in summer to continue the explor- 
ation of Graham land, with the view of elucidating the 
Bismarck Strait, and follow the coast as far as Mexander LI. 
Land; in a word, to continue the labours of the Gerlache 
und Nordenskjéld expeditions. The expedition left Buenos 
Ayres in the Frangats (245 tons) on December 23, 1903, 
reached Smith Island (South Shetlands) on February 1, 
1904, and after coasting for a few weeks was compelled 
by ice to return to Wandel Island, where it wintered. The 
ten Abate varied much and suddeols the lowest was 
—30°.4 F., but a rise from —22° F. to +2676 F. in a 
few hours was not uncommon, and was always followed 
by violent gales from the north-east, which broke up the 
ice between Wandel and Hovgaard Islands, and so pre- 
vented any move being made, in spite of many efforts. 
In December, 1994, a channel was made, and the Frangats 
returned to Wincke Island, which had been visited before 
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the winter set in. In January the vessel was turned 
north again past the Biscoe Islands, the expedition com- 
pleting its survey as it went, and finally reached Puerto 
Madryn on March 4. Dr. Charcot expressed himself 
thoroughly satisfied with the results of the work of the 
expedition in hydrography, astronomy, biology, the 
measurement of tides, the analysis of colour and density 
of sea-water, and gravity, which was measured by means 
of one of M. Bouquet de la Grye's comparison pendulums. 
The exterior contour of the Biscoe Islands has been fixed 
and their breadth determined; the survey of the exterior 
coasts of the Palmer Archipelago completes the geography 
of that region, and the bearings of Alexander I, Land 
have been found by astronomical observation. 


Tne International Congress of Mining and Metallurgy 
at Liége, which began on fe 25, and will continuc until 
July 2, is proving a most successful gathering. Nearly 
fifteen hundred members have re gistered, and an attractive 
programme of papers, and exeursions, and social 
functions has been arranged. Mr. Alfred Habets was 
elected president, and the official representatives nominated 
by seventeen foreign Governments were clectcd honorary 
presidents. Great Britain, though not included in this 
list, was represented by a strong contingent of members 
of the Iron and Steel Institute, and by a number of leading 
mining engineers. The congress was divided into four 
sections, dealing respectively with mining, metallurgy, 
applied geology, and mechanics. In the metallurgical 
section the first paper read was by Mr. R. A. Hadfield, 
who gave an aceount of his recent investigations of the 
properties of steel at the temperature of liquid air. Papers 
were also read on the influence of arsenic and titanium 
on pig iron, on the use of coals poor in agglutinating 

material for the manufacture of coke, and on the cutting 
of metals by oxygen. In the Mining seetion several papers 
on shaft-sinking were read, and in the applied geology 
section attention was eneiks devoted to the reeent coal 
discoveries in the north of Belgium. 


visits 


WE regret to see the announcement in the Times that 
Sir Augustus Gregory, K.C.M.G., the Australian explorer, 
died a few days ago. Sir ants was born in Notting- 
hamshire in 1819, and entered the Civil Service of Western 
Australia in i841. Five years 1ater he began the series 
oi explorations which were afterwards to make him 
famous. In i836 he started with two brothers into the 
interior from Bolgart Spring, but their eastward progress 
was stopped by an immense salt lake which compelled 
them to turn north-west. The deviation led to the diseov ery 
by the party of some fine seams of coal in the country at 
the mouth of the Arrowsmith. Two years later he was 
sent northwards to explore the ae River, and he 
succeeded in reaching a point 350 miles north of Perth. 
A third exploring expedition was Ender kes in 1855, this 
time under the auspices of the Royal Geographical Society 
of London. The expedition had the dual object of exploring 
the interior and of searching for traces of the lost explorer 
Leichhardt. The party was absent for nearly a year and 
a half, and though sure traces of Leichhardt were not 
found, much rich country and new watersheds were dis- 
covered. Under the auspices of the New South Wales 
Government, the search for Leiehhardt was renewed in 
1858, but again little success rewarded the efforts of the 
explorer. The Royal Geographieal Society, however, 
showed its appreciation of his labours by conferring upon 
him the gold medal. In the following year he was 
appointed Surveyor-General of Queensland, and he after- 
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wards held several posts of distinction under the Queens- 
land Government. He was the author of several papers 
on Australian geology and geography. 


Tue editor of the Berlin Post has been kind enough to 
bring under our notice some flagrant instances of the 
publication in German newspapers, without acknowledg- 
ment, of translations of articles and other contributions whieh 
originally appeared in our columns. These translations 
have been published under the title of ‘* Allgemeine wissen- 
schaftliche Berichte,’? and the editor of the Berlin Post 
has supplied us with a list of no less than twenty cases in 
which artieles have been taken from Nature and trans- 
lated into German without any indieation of their source. 
The free use which has thus been made of contributions 
to our pages may doubtless be regarded as a flattering 
testimony to their scientific interest and precision; but 
at the same time, we must express regret that the morality 
of some writers on scientific subjects in Germany should 
have sunk so low that they can calmly render our con- 
tributions into their own language and offer the translations 
to newspapers as original descriptive matter. We are glad 
to know that this iniquitous practice has been discovered 
by the editor of the Berlin Post, and we trust that it will 
be exposed by the newspapers which have unknowingly 
printed translations of contributions to our pages. 


Auonc the biological contents of the second part of the 
ninth volume of the Bulletin International issued at 
Prague by the Académie des Sciences de 1’Empéreur 
Francois Joseph is an article by Mr. F. Brabenee on a 
new discovery of fossil plants in the Tertiary deposits of 


Holedeé, Bohemia. In addition to a new aeacia, the 
author records remains of two species of the S. European 
aquatic genus Salvinia, one of which is very rare. In 


another article Dr. B. Némee diseusses the influence of 
light on the position of the leaves in Vacciniunt myrtilus, 
while in a third Mr. J. Smolak reeords the existence of 
multinuclear cells in certain euphorbias. The European 
representatives of the insect family Dictyopterygidz form 
the subjeet of the one article, by Prof. F. Klapdlek, 
relating to morphological zoology. 


REGENERATION and development constitute the leading 
features of the seeond part of vol. Ixxix. of the Zeitschrift 
fur wissenschaftliche Zoologic, which contains three 
articles. The first of these subjects is discussed by Prof. 
J. Nusbaum, of Lemberg University, who takes as his 
text the polychate annelids Amphigene mediterranea and 
Nerine cirratulus, and shows how almost every part of the 
organism may be reprodueed. As regards development, Dr. 
E. y. Zeller discusses the vesicula: seminales in newts, and 
Dr. E. Zander contributes an article on the male generative 
organs of the Microlepidoptera of the family Butalide. 
The latter communication has an interest not indieated in 
the title, since it discusses the statement that these inseets. 
depart from the normal type in possessing only nine (in 
place of ten) abdominal segments. Aceording to the 
author, this is an error, due to the wrong orientation of 
preparations and the consequent mistaking of a true seg- 
ment for part of the generative apparatus. 


Ix honour of the International Ornithological Congress, 
the current issue of Bird Notes and News forms a double 
number, of which the contents include a four-page supple- 
ment dealing with protective legislation for birds through- 
out the British Empire, and likewise an article on inter- 
national bird-protection, in which attention is directed to 
the urgeney of international agreement on the subject, 
more especially in regard to rare species, migratory birds, 
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and species persecuted for the sake of their plumage. 
Among other cases meriioned in the article on international 
bird-protection, special reference is made to the wholesale 
destruction of penguins in Macquarie Island, and perhaps 
elsewhere, for the sake of their oil, a destruction which if 
continued and extended can only result in the extermin- 
ition of these remarkable and interesting birds. If certain 
current reparts be true, not only is there need of the best 
efforts af the Bird Protection Society, but the Society for 
the Prevention of Cruelty to Animals has also a field for 
its operations, if its arm be long enough to reach the 
Antarctic. 


THE amount of variation that was obtained in culti- 
vating a five-rayed form of Trifolium pratense is the sub- 
ject of a paper by Miss T. Vammes in part si. of the 
Botanische Zeitung. The production of more than three 
rays may be regarded as the dominance of the variety, 
while the production of trifoliate leaves is a reversion to 
the original form. in the early stages, that is, on first 
order branches, the jeaves generally showed more than 
three leaflets, but later the trifoliate character was almost 
constant. 


Tite avacado or alligator pear, 
rapidly growing in favour with Americans as a salad fruit. 
On this account Mr. J. H. Rolfs has prepared an account 
of its cuftivation in Florida, which forms Bulletin No. 61 
of the Bureau of Plant Industry. Budding affords the most 
satisfactory method of propagation, as plants de not come 
true to seed. Two forms are cultivated, the West Indian 
and a smaller-fruited Mexican variety. The fruit, which 
only resembles a pear in shape, is eaten like an eg¢, with- 
out condiments or with salad accompaniments. 


Persea gratissima, is 


ALTHOUGH sandal-wood is an important source of revenue 
in the Indian States of Mysore and Coorg, the parasitie 
nature of the sandaf-tree has been little studied. Mr. 
C, A. Barber, who originally pointed out that the sandal 
is a root parasite, producing haustoria, by which it absorbs 
nourishment from the roots of such host plants as 
Casuarina and Lantana, has published in the Indian 
Forester (April) an account of further investigations on 
the subject. The hanstorial tissue penetrates the root 
along the line of the cambium, and thrusts aside the 
cortex of the host, while absorbent cells and trachea: are 
formed to abstract and carry off the food solutions from 
the wood. 


In the Engineering and Mining Journal Mr. F. Danvers 
Power, professor of mining in the University of Sydney, 
publishes an important memoir on the Gympie Goldfield of 
Queensland. The district is of special geological interest 
in view of the enrichment of the gold-bearing quartz veins 
where they pass through four beds of black shale contain- 
ing graphite. ‘lhe deepest shaft in the district has attained 
a depth af 3130 feet. 


WE have received from the Engineering Standards Com- 
mittee three further reports, dealing respectively with 
struetural steel for shipbuilding, with screw threads, and 
with pipe threads for iron or steel pipes and tuhes. These 
standard specifications have been drawn up by influential 
committees composed of representatives of the Institutions 
of Civil Engineers, Mechanical Engineers and Naval 
Architects, the Iran and Steel Institute, and the Institution 
of Electrieal Engineers, and will doubtless be generally 
adopted. in the case of screw threads, no departure from 
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the Whitworth thread is recommended, and terms used by 
the British Association small screw gauge committec have, 
to a large extent, been adopted. 


IN a recent paper on the determination of sulphuric 
acid in soils, attention was directed ta the enormous loss 
of sulphuric anhydride due to the solubility of barium 
sulphate in ferric chloride solution. If such low results 
are obtained when determining the sulphur in the presence 
of small quantities of iron, what losses must be entailed 
where large amounts of iron are present, as in the case 
of iron ore? An experimental investigation of the subject 
has been made by Mr. J. toward Graham, and the results 
are published in the Journal of the Franklin Institute. 
They show that barium sulphate is not soluble in ferric 
chloride to the extent mentioned, but rathér that it acts 
restrainingly upon the act of solution of the barium 
sulphate in hydrochloric acid until too large quantities of 
the acid are present. 


Since their discovery, the various constituents of steel 
have been the object of numerous researches; but the 
knowledge of the internal structure of steel has been to 
a great extent obscured by the acrimonious controversies 
that have been introduced into the discussion of this snb- 
ject at meetings of the Iron and Steel Institute. An 
attempt to remove the existing confusion has been made 
by Dr. Glazebrook and Prof. H. le Chatelier by suggest- 
ing the formation of an international committee to in- 
vestigate the mutter. The committee is composed as 
follows :—France; MM. Charpy, Pérot, and H. Le 
Chatelier; Great Britain: Mr. fadfield (president of the 
Iron and Steel Institute), Prof. Arnoid, Mr. Stead, F.R.S., 
and Dr. Gjazebrook, F.R.S.; Germany: Prof. Martens; 
Russia: Mr. Kournakoff; Sweden: Messrs. Brinelf and 
Gunnar Diliner; United States: Messrs. H. M. Howe and 
Sauveur. The scheme of investigation is published in 
the current issue of the Bulletin de la Société d' Encourage- 
ment pour UIndustrie nationale. 


THE twenty-seventh report of the Deutsche Seewarte, 
Hamburg, for the year 1904, shows that the work of 
marine meteorology and weather prediction is being 
prosecuted with the usual vigour shown by this useful 
organisation, and that Admiral Herz is careful to maintain 
the high efficiency which it attained under the able direc- 
tion of Dr. von Neumayer. At the end of the year 1904 
the number of observers at sea amounted to no less than 
337; they are encouraged in their work by the presentation 
of medals and diplomas, in special eases, in addition to 
free distribution of atlases and sailing directions. Eleven 
hundred pilot charts of the North Atlantic Ocean are pub- 
lished monthly, and a similar publication is contemplated 
for the Indiun Ocean; and twelve hundred charts for the 
North Sea and Baltic are issued quarterly. These are in 
addition to the publication of larger general discussions 
at irregular intervals. In the department for weather 
telegraphy and storm warnings, it may be mentioned that 
the comprehensive daily weather report shows a consider- 
able improvement by the insertion of kite observations 
Storm warning telegrams were issued on sixty 
days, the number of messages to hoist storm signals 
amounting to 2593. The report exhibits similar activity 
in other branches of the Seewarte. 


Onl ps de 


THE report on the currents at the entranee ol the Bay 
of Fundy and southern Nova Scotia for the year 1904 has 
recently been issued. The season from May to September 
was chiefly occupied by Mr. Bell Dawson, the surveyor in 
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charge of the work, in cxamining the currents at the 
entrance of the Bay of Fundy extending from Grand 
Manan Island to Cape Sable. These currents were found 
to be strong, steady, and deep, and therefore contrasted 
with those previously surveyed on the coasts of Newfound- 
land. <A correct knowledge of the currents in the region 
surveyed is of great importance to navigation, as it includes 
waters that lie on the lines of ocean steamships running to 
St. John’s, N.B., as well as of steamers [rom the United 
States ports which round the southern end of Nova Scotia 
on their way to Europe. It has been ascertained from 
the tide gauges which have been fixed during the survey 
and the tides recorded since 1902 that from Cape Sable 
westward the tides can be satisfactorily referred to St. 
John’s, while eastward of Cape Sable they can be referred 
to Halifax. One noteworthy fact brought out by the 
survey is that the difference in range between spring tides 
which fall at perigee or apogee respectively is as great 
as the difference between mean springs and neaps, show- 
ing the dominating influence of the moon's distance in 
this region; and the variation in the strength of the current 
is found to follow the same law. Thus at St. John's the 
range at 5.T., when the moon is at perigee, is 27-10 feet, 
and at apogee 20-35 feet, showing a difference of 6.75 feet. 
Mean spring range is 23.72 feet, and neaps range 17-43 
feet, showing a difference of 6-29 feet. Also the 
diurnal inequality which is a dominant factor in parts 
of the Gulf of St. Lawrence is not very strougly marked 
in this region, although still quite appreciable. It was 
found that wind disturbance seldom affects the currents at 
a depth of more than ten fathoms, and that while along 
the centre line of the Bay of Fundy between the fifty 
fathoms’ line on each side the ebb current runs only at 
the rate of 14 to 2} knots, nearer the shore about eight 
miles to the right or Jeft the rate is nearly double, or 
from 3 to 4 knots. The report is accompanied by a map 


of the Bay of Fundy showing the direction and strength 
of the tidal currents. 


AN index to the litcrature of indium, by Dr. P. E. 
Browning, has just been published by the Smithsonian 


Institution, and forms part of vol. xlvi. of the Smithsonian 
Miscellaneous Collections. 


Some remarkable finds of rare minerals have been made 
during the opening up of the noted gadolinite locality in 
Llano County, Texas; they are reported upon by Mr. 
W. E. Ilidden in the June number of the American Journal 
of Sctence. The development of the mines was undertaken 
by the Nernst Lamp Co., of Pittsburg, Pa., and among 
the most notable discoveries were a double crystal of 
gadolinite weighing 73 Ib., a mass of yttrialite weighing 
18 lb., and a piece of pure allanite that Weighed more 
than 300 Ib. A single crystal of smoky quartz had a 
weight of 600 Ib., and in a single year more than 1000 Ib. 
of nearly pure gadolinite were extracted. Many of the 
minerals were radio-active, and deep work in the locality 
seems likely to bring to light new combinations of the 
rare earths and of uranium and thorium, 


Ix No. 4 of the Bulletin International of the Academy of 
Sciences of Cracow, M. T. Godlewski shows that it is 
possible to separate from actinium by a similar method 
to that used for isolating ThX from thorium an intensely 
radio-active substance to which the name actinium XN is 
given. The residual actinium is nearly inactive, retain- 
ing only 5 per cent. of its original activity, but it re- 
covers its activity with time according to an exponential 
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curve; the activity of actinium X, on the other hand, 
decays according to an exponential curve complementary 
to the curve of recovery. As in the case of thorium, the 
emanation of actinium is shown to be due to a trans- 
formation of actinium X. A complete analogy thus 
appears to exist between the radio-activity of actinium and 
thorium. It is interesting, however, to note that actinium 
itself is probably inactive, whilst thorium free from 
thorium) XN has never beeu obtained with less than 23 per 
cent. of its original activity. Moreover, the 6 rays of 
actinium are completely distinct in character from the 
8 rays emitted by other radio-active elements, inasmuch as 
they are completely homogeneous with regard to their 
absorption by solid bodies. 


A pareR by Prof. Theodore W. Richards, Lawrence J. 
Henderson, and George 5. Forbes, which is published in 
the Proceedings of the .lmerican .leademy of Arts and 
Sciences (vol. iv., No. 1), deals with the question of the 
elimination of accidental loss of heat in accurate calori- 
metry. It is shown that the lag of the thermometer 
behind the temperature of a slightly cooling or slightly 
Warming cnvironment causes an appreciable error in estim- 
ating the temperature of the environment; by a simple 
method this Jag can be accurately determined and allowed 
for. .\ new method for obviating this and all other cor- 
rections for cooling is shown to consist in systematically 
altering the temperature of the environment at the same 
rate and to the same degree as that of the calorimeter 
proper ; this may be effected by allowing a chemical action 
which liberates heat to take place outside the calorimeter 
at a graduated velocity. This method is shown in a series 
of experiments to give a more constant result than can be 
obtained by introducing a correction for cooling according 
to the method of either Reguault or Rumford. It is 
shown, moreover, to give essentially the same value as that 
afforded by the older methods when these are corrected 
for the lag of the thermometer. 


In studying the action of fluorine on some compounds 
of nitrogen, MM. Moissan and Lebeau found that whilst 
there was no reaction between fluorine and nitrogen 
peroxide (Nature, June 22, p. 183) there was a vigorous 
reaction between fluorine and nitric oxide. In the current 
number of the Comptes rendus they give a further account 
of their work on this reaction, from the products of which 
they have succeeded in isolating a new compound of 
fluorine, nitrogen and oxygen, nitryl fluoride, NO,F. The 
gaseous products of the reaction, cooled to the temperature 
of boiling oxygen, gave u white solid which on fraction- 
ation at a low temperature proved to consist of a mixture 
of fluorine and a new substance, condensable at —S8o0° C. 
By repeated distillation this latter was obtained in 
state, and gave figures on analysis corresponding to the 
formula NO,F. Inu the gaseous state this has a density 
of 2-24, the theoretical density being 2-26, a melting point 
of —139° C. and a boiling point of —63°5 C.  Nitryl 
fluoride possesses very active chemical properties, com- 
bining at the ordinary temperature with boron, silicon, 
phosphorus, arsenic, antimony, and iodine. It is without 
action in the cold on hydrogen, sulphur, and carbon, but 
decomposes water, producing nitric and hydrofluoric acids, 
and reacts with a large number of organic compounds, 
giving nitro- and fluor-derivatives. 


a pure 


Turre will be an extra mecting of the Physical Society 
on Friday, June 30, at the Royal College of Science, South 
Kensington, when the following papers will be read :—the 
comparison of electric fields by means of an oscillating 


JUNE 29, 1905] 


WATORE 


207 


electric needle: Mr. David Owen; (1) 
rotatory dispersion of sodium vapour, (2) the fluorescence 
of sodium vapour: Prof. R. W. Weed. In addition to 
illustrating his papers by experiments, Prof. Wood pro- 
poses to show a number of other experiments. 


the magnetic 


AT a meeting of the Faraday Society to be held on 
Monday next, July 3, the following papers will be read :-— 
some notes on the rapid electrodeposition of copper : 
Sherard Cowper-Coles; the use of balanced electrodes : 
W. W. Heldane Gee; (1) electrolytic oxidation of hydro- 
carbons of the benzene part ii., ethyl benzene, 
cumene and cymene; (2) electrolytic analysis of antimony : 
It. D. Law and F. Mollwo Perkin; notes on heat insula- 
tion, particularly with regard to materials used in furnace 
construction: R. S. Hutton and J. R. Beard. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN JULY :— 


series, 


July 4. 4h. Venus and Jupiter in conjunction, Venus 2 30'S. 
+ 5. th. 34m. Minimum of Algol (8 Persei). 
1, ©. 1h, Venus at greatest elongation, 45° 44’ W. 
»» 1§. Venus. [laminated portion of disc=0'551 ; of Mars 
=0°'8S81, 
» 16. Uranus passes 1’ north of 1 Sagittarii (Mag. 5:3). 


xs 23. Saturn. 
outer minor axis of outer ring= 


Outer major axis of outer ring =43°'22; 
6"°88. 


», 26. 1th. Conjunction of Jupiter with the Moon, Jupiter 
4° 24’ N. 

3, 27. 10h. 6m. Minimum of Algol (8 Persei). 

oy 27-31. Epoch of <Aquarid meteoric shower (Radiant 
339-11"). 

NEW OBSERVATORY IN ALGERIA.—The accompanying 


Observatary 
1671), wherein 
situation and 


illustration of the  Mustapha-Supérieur 
(Algeria) is reproduced from La Nature (No. 
the 


M. Lucien Libert describes in detail 


a - —— 


hic. 1.—‘The Mustapba- Supevreue OB arety, Ageia 


equipment of the institution, This observatory was 
founded privately by M. Jouffray, and is situated to the 


east of Algiers, on a spur which forms the eastern 
extremity of the Sahel plateau, at an altitude of 172 
metres (about 5634 feet) above the sea-level. .\ special 


feature of this institution is its exclusive use of the decimal 
system, The equipment includes a Leroy ‘* tropometre,’ 
f.c. a centesimal chronometer, which divides the day 
forty parts or *‘ decagrades,’’ and makes 100,000 beats 
per day instead of the 86,400 beats made by the ordinary 
chronometer. The elaborately fitted micrometer, 
used in connection with a Secretan equatorial of 135 mm. 
(52 inches) aperture and 187 cm. (6-1 feet) focal length, 
has its circle divided into 400 grades, the pitch of the screw 
being 1/ (centesimal), and M. Libert contends that the 
use of these scales effects an immense saving of time and 
labour. The electrical and mechanical 
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into | 


which is | 


arrangements for | 


illuminating and controlling the instruments and the dome 
are described in detail, and appear to be as near perfection 
as possible. .\ complete meteorological equipment is also 
attached to the institution, and M. Libert pleads for the 
foundation of a similar observatory in southern Algeria, 
where the sky is but very rarely covered. 


A SuspPEcTED SUDDEN CitANGE ON JuUPITER.—At the meet- 
ing of the Royal Astronomical Society held on May 12, a 
note from Major Molesworth, R.E., was read in which 
he described a suspected instance of sudden change on 
Jupiter. Observing at Trincomalee, Ceylon, on iDreserantea 
17, 1903, he made a sketch of the neighbourhood surround- 
ing the dark spot F 87, situated on ‘the southern edge of 
the S. equatorial belt. This observation was made at 
th. 45-5m. G.M.T. At 2h. the observer suddenly noticed 
a minute white spot, bright enough to cause him some 
surprise at having omitted it from his previous observation, 
preceding and touching F 87. At 2h. 3m. this spot was so 
obvious that its existence could not have escaped the most 
casual observer, and later, at 2h. 3m., it had developed 
into a bright oblique rift only separated by a narrow 
streak from the spot F 83. This appearance lasted so long 


as the region remained readily observable. The region 
was again examined on December 20, but no trace of the 
outburst could be discerned. When first observed the 


bright spot was preceding IF 87, but later the oblique rift 
appeared to enter the belt frem a point immediately 
following that feature. 

With a lengthy experience in observing Jupiter, Major 
Molesworth has never before noticed any such change in 
this region of the planet, but he is perfectly assured that 
the phenomenon was real. The observations were made 
under almost perfect conditions of seeing with a 123-inch 
Calver reflector fitted with a Steinheil monocentric eve- 
piece magnifying 270 times (Monthly Notices, May). 


BRIGHTNESS OF JUPITER’s SATELLITES.—In a recent note 
in these columns (May 18) attention was directed to the 
results obtained by Prof. Wendell from a photometric in- 
vestigation of the relative brightnesses of Jupiter's 
satellites. He found that the invariable order of bright- 
ness of the satellites was ili., i., ii., iv., but, from a study 


_of the photographic plates obtained at the Cape Observ- 


atory during 1891, 1903, and 1904, Prof. W. de Sitter 
finds that ‘hie order of magnitude was, invariably, ijii., ii., 
i., iv., the interval ii.-i. being always of the same order 
as the intervals iii. and i-iv. It thus appears that 
there must be a considerable difference between the visual 
and photographic magnitudes of these objects (.lstrono- 
mische Nachrichten, No. 4026). 


ELLipticaL ELEMENTS FOR THE ORBIT OF COMET 1905 a. 
—Finding that the places derived from parabolic elements 
fer the orbit of comet 1905 a did not agree sufliciently 
well with those observed, Prof. Banachiewicz calculated 
the following set of elements for an elliptical orbit from 
several observations made at variaus places on March 27, 
April 7, and April 27, and publishes the same in No. 4027 
of the .lstronomische Nachrichten :— 


T =1905 April 408096 (Berlin M.T.). 


5 2 ” 
om = 355 12 175} 
8 = 157 27 41°75 ( 1905°0 
Z= 40 It 20°76 
The places derived from these elements were found to 
agree far more satisfactorily with the observed places. 
According to a set of elements published by Herr .\. 
Wedemayer in No. 4023 of the same journal, the period 
of this comet is about 279 years. 


lng g = 0°0470173 
log ¢ = 9 9856436 
P = 200'62 years 


Recext Positioxs of Eros.—The following positions for 
Eros, on the dates named, have been derived from photo- 
graphs taken by Mr. Manson at Arequipa with the Bruce 
telescope, apparently the first photographs of the asteroid 
to be obtained since its recent conjunction with the sun :— 


1905 ce Ms a0 Exposure. @ (1900) 6 (1900) 
ieeemicn ss é . 

April 11 i or be 70 20 36 37 ~25 4°5 
12 20 41 134 20 38 34 —24 556 
Tat 20S) SI) gen cS 20 42 12 —24 39°1 


(Astronomische Nachrichten, No. 4027). 
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TELESCOPIC WORK FOR OBSERVERS OF 
HL AUNIBTESS. 
“ISHE possessors of telescopes now have an_ interesting 
variety of planetary objects for examination. These 
are Venus, Mars, Jupiter, Saturn, and Uranus. 

Venus is visible, as a crescent, in the morning sky, 
increasing to half-moon shape in the second week of July, 
and arriving at her greatest elongation, west of the sun, 
on July 6, when her distance from that luminary will be 
45° 44/. The conjunction of Venus and Jupiter will form 
an attraetive spectacle on July 4. 

. Mars has now declined in diameter to 13”, but the 
principal markings are still very distinet, and some of the 
more delicate canals remain observable. .\fter July the 
planet will have receded so far from the earth that further 
telescopic study of his physical lineaments cannot be pur- 
sued successfully. 

Jupiter has just emerged into view as a morning star, 
rising about 23 hours before the sun. The most interesting 
point to he determined is the present position of the greut 
red spot. The motion of this remarkable object has been 
curiously variable in recent years. Between October, 1904, 
and March, 1905, the rotation period corresponded very 
closely with that of system ii. of the ephemeris based 
on gh. §5m. 40-63s., and the longitude remained constant 
at about 26°, so that the spot followed the passages of the 
zero meridian by 43 minutes. The exact position of the 
marking should be ascertained as carly and as frequently 
as possible during the coming opposition, and the follow- 
ing are the probable times of a few transits during ensuing 
weeks :— 


Date Approximate | Date Approximate 
3905 Transit Time 1905 Transit Time 
h. om. h. m. 
Jiby ces ces GB WEY SE cap aa HS BE 
@ a DS dit AWE, a el As 
5 UE so cco 86 GT (sae ene | heh 5 
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The large dark spot seen in the south temperate zone 
cf Jupiter in and since 1go1, if still visible, will be in 
longitude 191° at the end of June, and will therefore 
follow the zero meridian by 5} hours and the great red 
spot by 43 hours. 

Saturn rises 5 hours before the sun. lt is most im- 
portant to learn whether there are any lingering signs of 
the extensive disturbance which affected the northern hemi- 
sphere in the summer and autumn of 1903. It is singular 
that, though a large number of observations of the spots 
were made and promptly reported in 1903, we, have heard 
practically nothing of similar results in 1904. Yet the 
markings remained visible, if much less conspicuously, in 
1904. ; 

Uranus was in opposition to the sun on June 23, and 
is therefore casily discernible at the present time, though 
his southern declination is 233° An excellent opportunity 
will be afforded of identifying this planet during the third 
week in July, when he passes about 1 minute of are north 
of the star 1 Sagittarii (mag. 5-3). 

Added June 25.—The great red spot on Jupiter was 
seen by the writer at Bristol, and estimated central on 
June 24 15h. 43m. Its longitude was therefore 25°1, and 
this sufficiently shows that its motion has exhibited no 
further change during the last three months. 

Saturn was also carefully examined on the same morn- 
ing, but no conspicuous spots were seen in a 12-inch 
reflector by Calver, power 235. The observation of Jupiter 
was obtained with a 10-inch reflector by With-Browning, 
power 205. Wo J&. IDEs, 
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HE second, or ladies’, conversazione of the Royal 
Society was held in the rooms of the society at 
Burlington House on Friday last, June 23, and was 
attended by a large and distinguished company. As on 
former occasions, many objects of scientific interest were 
exhibited, but most of them were shown at the earlier 


NO, 1361, VvOus72)) 


NATURE 


[JUNE 29, 1905 


conversazione on May 17. and have already been described 
in these columns (May 25, p- 90). It is therefore only 
necessary now to refer to additional demonstrations and 
exhibits. f 

In the course of the evening there were demonstrations, 
with lantern illustrations, on recent work in mimicry and 
protective resemblance, by Prof. E. B. Poulton, P.R.S., 
and on the three-colour photographic process, by Sir 
W. de W. Abney, K.C.B., F.R.S. The photographs in 
colour that were shown were prints from three negatives 
taken of each subject. Each of the three negatives was 
taken through an appropriate coloured medium, and the 
three transparent prints were projected on a screen with 
appropriate coloured sereens behind them, giving the 
colours of nature, The process and apparatus employed 
were based on those of Mr. lves. ; : 

Brief descriptions of the new exhibits are given in the 
subjoincd abstract of the official catalogue. 

The metal sodium, prepared so as tn show its true colour 
and lustre: Mr. G. T. Beilby. The specimen was prepared 
by Dr. Thomas Ewan by melting the metal in vacuo in one 
vessel and running the clean, bright part of the liquid into 
another communicating vessel which had been freed from 
condensed air or moisture by heating during exhaustion. 
Alter solidification of a crystalline crust on the glass, the 
surplus liquid was run back into the first vessel and the 
specimen globe was sealed off.—(i) Pictures produced in 
the dark on a photographic plate by different woods ; 
(2) ordinary photographs of the same woods; (3) the woods 
used in the experiments: Dr. W. J. Russell, F.R.S. The 
pictures taken in the dark were obtained on an ordinary 
rapid photographic plate, the wood being in contact with 
the plate from one to eighteen hours at a temperature of 
55° C. The pictures were developed in the same way as 
if they had been produced by light. 

The cntoptoseope, a new form of ophthalmoscope : Prof. 
W. F. Barrett, F.R.S. The instrument was devised by 
the exhibitor for the self-examination of the eye by means 
of pinhole vision—entoptic diagnosis (Listing). When an 
illuminated fine pinhole in a sheet of metal is held near the 
eye, sharp shadows of any opaque or semi-opaque object in 
the path of the rays within the eyeball are thrown on 
the retina. By this means the growth of cataract from 
its earliest stages can be traced. By using two closely 
adjacent pinholes in the revolving diaphragm, and the 
transparent scale in the eye-piece, the exact magnitude 
and distance from the retina of the opacity can be deter- 
mined.—The Ettles-Curties ophthalmometer and ophthalmic 
microscope: Mr. C. Baker. The opththalmometer is an 
instrument for measuring the radius of curvature of the 
cornea, and consequently of ascertaining the dioptric value 
of the refracting medium bounded by that curvature. The 
instrument consists of an attachment by which the patient's 
head is steadied, and a telescope with Wollaston prism 
for observing the images of the ‘‘ mires.’’ The latter are 
carried on an arc graduated in terms of dioptres and radius 
of curvature, and prismatic steel bars provide a steady 
movement by rack and pinion to the adjustable parts. 
The whole is mounted on a telescopic floor standard which 
contains a plunger actuated by a spiral spring; by slight 
pressure this can be pushed down to the level of the 
patient’s eye and clamped. The ophthalmometer can be 
detached and a microscope provided with electric illumin- 
ation substituted. 

Tantalum, and tantalum electric lamps: Messrs. Siemens 
Bros. and Co., Ltd. The exhibit comprised (1) specimens 
of the metal tantalum in the form of small blocks of more 
or Jess purity, also sheets and metallic powder, and speci- 
mens of wire of various thicknesses; (2) a series of 
tantalum glow lamps, requiring 110 volts and 0.34 ampere 
to give a light of 25 N.C. (13 watts per candle-power).— 
The ‘ Osmi’’ incandescent lamp: the General Electric 
Company. The lamp in appearance is similar to the 
ordinary electric bulb, but in place of carbon the filament 
is made from the rare metal osmium, which, when in a 
state of incandescence, glows with extreme brilliancy. The 
advantages claimed are :—high fusing point, white light, 
higher electrical efficiency, longer life, saving of current, 
Jess heat. The blackening of bulbs is inappreciable. The 
consumption of current with ordinary carbon filament lamp 
is 3-5 to 4 watts per candle-power. Consumption of current 
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with Osmi lamp, 1-5 watts per candle-power.—Fery radiation 
pyrometer : the Cambridge Scientific Instrument Company. 
By means of a concave mirror the image of a hot body or 
of the inspection hole in a furnace wall is focused upon a 
copper-constantan thermo-couple connected to a direct- 
reading galvanometer on the centigrade scale. ‘The instru- 
ment was shown working, being sighted upon a disc of 
hot iron within an electrical resistance furnace. 

Drawings made from combined photographs of the solar 
corona in 1898, i900, and 1901: the Astronomer Royal. 
In tgo1 a change in the corona on the west side appears 
to have taken place in the interval (thirty-seven minutes) 
between two photographs taken at different stations. The 
drawings were by Mr. W. H. Wesley.—(1) Photographs, 
maps, curves, and diagrams, in connection with the mare 
recent researches on the astronomical significance of Hritish 
stone circles. (2) Contact positives showing some of the 
results taken with the Solar Physics Observatory spectro- 
heliograph. Also four enlarged pictures showing disc and 
dise-and-limb photographs, and a photograph of the instru- 
ment itself. (3) A series of curves to illustrate the relation- 
ship between the flow of the river Thames and pressure 
and rainfall changes in Gircat Britain. The close associ- 
ation hetween British pressure and the barometric sce-saw 
between the Indian and South American areas was also 
indicated: Sir Norman Lockyer, I8.C.B., F.R.5.—A new 
sundial that tells standard time, designed by Trof. Albert 
Crehore: Sir W. H. Preece, K.C.B., F-R.S. The gnomon 
of the common form of dial is abandoned, and the shadow 
ef a small bead fixed on a wire is cast on the interior of 
a true cylindrical surface, upon which figure-of-eight curves 
are drawn marking standard noon for cach day of the 
year. The evlindrical surface is inclined so that its axis, 
upon which the bead is fixed, is parallel to that of the 
earth. It thus represents the latitude of the place. The 
shadow of the bead travels across the cylindrical surface 
parallel to, or on, one of the circles drawn thereon. 
These circles represent days of the month. Each hour 
described in the cirele is always of the same length, and 
a scale of minutes engraved on the cylinder enables true 
mean time to be read off directly to a few seconds. 

Photographs illustrating the annual growth of a deer’s 
antlers: Mr. H. Irving. The deer photographed was a 
wapiti, full grown. The first photograph showed the deer 
on the second day after the antlers were cast. Succeeding 
photagraphs were taken at fortnightly intervals covering 
four months’ growth. The antlers were also shown with 
the velvet in strips, and finally clean and hard. The 
antlers of the previous vear were shown for comparison. 
—Mendelian heredity in rabbits: Mr. C. C. Hurst. A 
pure-bred ‘‘ Belgian hare,’’ mated with a pure-bred white 
Angora, gave all wild-grey rabbits. Thesc, bred together, 
gave the ten types exhibited, in which appear all the 
possible combinations of four pairs of coat characters, 
viz. short and angora, coloured and white, grey and black, 
self-coloured and Dutch-marked. The breeding behaviour 
of these types demonstrates clearly the Mendelian prin- 
ciples of dominance, segregation, and gametic purity. 
Dominant characters are short, coloured, and grey coat. 
Recessive characters are Angora, white and black coat. 
The black and Dutch-marked characters were introduced 
by the white Angora.—(r) Individual, local, and ortho- 
genetic variation in Mexican lizards of the genus 
Cnemidophorus; (2) three specimens of Chirofes canalicu- 
latus from Rio Balsas, South Mexico: Dr. H. Gadow, 
F.R.S. The former exhibit included :—Cuemidophorus 
deppei, showing orthogenetic variation in the number of 
white dorsal stripes from 7 to 11. Local variation from 
completely white to black underparts; from lateral white 
spots to double red bands. C. striatus and C. guttatus. 
Leading from a sharply striped pattern to the dull-cotoured 
and completely spotted form which is characteristic of the 
eastern forest region. C, gularis, C. mexicanus, C. 
bocourti, and other closely allied forms, varying in size, 
colour, pattern, and scales.—(1) Demonstration illustrating 
the {ife-histary of wood-boring wasps (Crabronidee) ; 
(2) photographs from life of transformations of the brim- 
stone butterfly (Gonepteryx rhamni): Mr. Fred Enock. 
The Crabronidw, or wood-boring wasps, excavate (with 
their mandibles) deep burrows in decaying tree trunks, 
palings, &c., their work being carried on day and night 
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until a sufficient depth has been reached. The female 
wasp then flies off in search af prey to stock her cells 
with food for the larvie. .A number of species inhabit 
(reat Britain. Each selects its prey from certain insects, 
and invariably kceps to the species so selected. The intelli- 
gence exhibited by the wasp when ‘‘ collecting"? is 
marvellous, « momentary glance as the insects dart past 


| being sufficient to identify the right one-—The membranous 


labyrinth of man and some animals: Ir. Albert A. Gray. 
The exhibit represented the membranous labyrinths of man, 
illustrating normal and pathologival conditions; the mem- 
branous labyrinth of the seal showing otoliths; the mem- 
branous labyrinths of the mouse, the rat, the rabbit, the 
sheep, the cat, the femur, the duck, the hen. The brain 
of the haddock, with the otoliths in their natural position. 

(1) Restoration of a British Jurassic theropodous Dino- 
saur of the genus Streptospondylus from the Oxford Clay, 
Oxford ; (2) British armoured Dinasaur: Dr. Francis Baron 
Nopesa. The bipedal dinosaurian reptile shown in the 
first exhibit is the most complete representative of the 
genus discovered in this country. The type exists in the 
Paris Muscum, but is very imperfect. The specimen from 
which Baron Nopesa’s restoration is prepared is in_ the 
private museum of Mr. J. Parker, of Oxford, and is about 
to be described by the exhibitor. The restoration was 
executed under the direction of Dr. Francis Baron Nopesa 
by Miss Alice B. Woodward. Diagram reconstruction of 
skeleton and bony dermal armour of Polacanthus Foxi, 
Hulke, from the Wealden of the Isle of Wight. Re- 
constructed by Dr. Francis Baron Nopesa, under the direc- 
tion of Dr. Arthur Smith Woodward, F.R.S., and set up 
in the geological department of the British Museum. 

Ethnological specimens from southern Mexico: Mrs. 
Gadow. The specimens comprised embroidered leather 
dancing dress; decorated cotton huipiles, from eastern 
Oaxaca and South Guerrero; white cotton shifts, em- 
broidered with beads, South (Guerrero; dancing masks, 
from Coacoyulichan, South Guerrero; clay and stone idols 
and sacred vessels; clay whistles, kitchen utensils, ancient 
and modern; copper, flint, and stone implements ; and 
duck-shaped water vessels. 

Photographs of the White Nile and its tributaries, taken 
by the Survey Department of Egypt, 1903; Captain H. G. 
Lyons. (1) Bahr el Jebel. The stations of Gondokoro, 
Lado, Mongalla, and Kiro; in this part the valley floor 
is about 2-4 feet above low-water level; at Ghaba Shambe 
and Hellet Nuer it is only 1-2 Icet above it, and in this 
reach the greatest development of the marshes occurs, as 
well as the blocks of vegetation (Sudd). (2) Bahr el 
Ghazal and Bahr el Zaraf, showing their flat flood plains. 
(3) Sobat River in flaod near its junction with the White 
Nile. (4) The White Nile. (5) Shilluk Negroes of the 
White Nile and Sobat.—Photographic views illustrative of 
the scenery of Tibet: the Royal Geographical Socicty. : 


SUBMARINE NAVIGATION.* 

UBMARINE navigation has engaged the attention of 
inventors and attracted general interest for a very 
long period. Its practical application to purposes of war 
was made about 130 years ago. Under the conditions 
which prevailed a century ago in regard to materials of 
construction, propelling apparatus, and explosives, the con- 
struction of submarines necessarily proceeded on a limited 
scale, and the type practically died out of use, almost 
at its birth. Mnough had been done, however, to demon- 
strate its practicability and to make it a favourite field 
of investigation for inventors, some of whom contemplated 
wide extensions of submarine navigation. [Every naval war 
gave fresh incentive to these proposals, and led to the 
construction of experimental vessels. This was the case 
during the Crimean War, when the Admiralty had a sub- 
marine vessel secretly built and tried by a special com- 
mittee, on which, amongst others, Mr. Scott-Russell and 
Sir Charles Fox served. Again, during the Civil War in 
America, the Confederates constructed a submarine vessel, 
and used it against the blockading squadron off Charles- 
town. After several abortive attempts, and a considerable 
1 Abstract of a discourse delivered at the Royal Institution on Friday, 

June 9, by Sir William H. White, K.C.B., F.R.S. 
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loss of life, they succeeded in destroying the Federal 
Housatonic, but their submarine with all its crew perished 
in the enterprise. 

It is impossible to give even a summarised statement 
of other efforts made in this direction from 1860 onwards 
to 1880; but one cannot leave unnoticed the work done in 
the United States by Mr. Holland, who devoted himself 
for a quarter of a century tm continuous experiment on 
submarines, and eventually achieved success. The Holland 
type was first adopted by the United States Navy, and 
was subsequently accepted by the British Admiralty as the 
point of departure Jor our subsequent construction of sub- 
marines, In France, also, successive designs for sub- 
marines were prepared by competent naval architects, and 
a few vessels were built and tried. The Plongeur, of 
1860, was a submarine of large size, considerable cost, 
and well considered design; but her limited radius of 
action and comparatively low speed left her for many 
years without a successor on the French Navy List. 

The modern development of submarines for war purposes 
is chiefly due to French initiative. During the earlier 
stages of this development progress was extremely slow. 
The Gymmnote was ordered in 1886 and the Gustave Zédé 
in 1888, and her trials continued over nearly eight years, 
large sums of money being spent thereon. In 1896 com- 
petitive designs for submarines were invited, but no great 
activity was displayed in this department of construction 
until the Fashoda incident two years later. Since that 
time remarkable developments have been made in France, 
considerable numbers of submarines have been laid down, 
rival types have been constructed, and many designers have 
been engaged in the work. Up to the present time about 
seventy submarines and submersibles have been ordered ; 
in July, 1904, the total number of completed vessels was 
twenty-cight, and at the end of 1907 it is estimated that 
France will possess sixty completed submarines, with a 
total displacement of nearly 13,600 tons. The first French 
submarine of modern type, the Gymnote, was 56 feet long 
and of 30 tons displacement. The latest types are nearly 
150 feet long and of 420 tons displacement. The cost of 
a French submarine designed in 1898 was about 26,on0l. 
The estimated cost of the latest and largest vessels is about 
70,0001, 

Two years elapsed after the date when the French 
resolutely undertook the construction of submarines before 
the British Admiralty ordered five vessels of the Holland 
type from Messrs. Vickers, Sons and Maxim, who had 
acquired the concession for the use of the Holland Com- 
pany's patents. These first vessels in essentials were 
repetitions of the type which had been tried and officially 
approved by the authorities of the United States Navy. 
Tt was agreed that all improvements made by the Holland 
Company should be at the service of the British Admiralty 
through the English concessionnaires. Our first five sub- 
marines are 63 feet in length, 120 tons in displacement, 
with gasolene engines of 160 horse-power for surface pro- 
pulsion, giving a speed of 8 to g knots. The electric 
motors for submerged propulsion are estimated to give a 
speed of about 7 knots. The contract price for each vessel 
in the United States was about 34,000/., and that is about 
the price paid for our earliest vessels. The latest type of 
which particulars are available is said to be about a 
feet in length, 300 tons in displacement, und with gasolene 
engines of Sso horse-power for surface propulsion, giving 
a surface speed of 13 knots and a radius of action of 500 
miles. The under-water speed is g knots, and the radius 
of action when submerged about 90 miles. 

In French official classification a distinction is made 
between submarines and submersibles, and this terminology 
has been the cause of some confusion. Both classes are 
cupable of diving when required, and both can make 
passages at the surface. In this surface condition a con- 
siderable portion of the vessel lies above the water-surface 
and constitutes what is technically called a ‘reserve of 
bupyancy.”? In the submersible this reserve of buoyancy 
and the accompanying freeboard are greater than in the 
submarine type, and in this respect lies the chief difference 
between the two types. The submersible has higher free- 
board and greater reserve of buoyaney, which secure better 
sea-going qualities and greater habitability. The deck or 
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platform is situated higher above water, and to it the 
crew can find access in ordinary weather when making 
passages, and obtain exercise and fresh air. Recent ex- 
haustive trials in France are reported to have established 
the great superiority of the submersible type when the 
service contemplated muy involve sca passages of consider- 
able length. The French policy, as recently announced, 
contemplates the construction of submersibles of about 
4yoo tons displacement for such extended services, and pro- 
poses to restrict the use of submarines to coast and harbour 
defence, for which vessels of about 100 tons displacement 
are to be employed. All recent British submarines would 
be ranked as submersibles according to the French classifi- 
cation, and it is satisfactory to know, as the result of 
French experiments, that our policy of construction proyes 
to have distinct advantages. 

In addition to these two types of diving or submarine 
vessels, the French are once more discussing plans which 
have been repeatedly put forward and practically applied 
by MM. Goubet, namely, the construction of small portable 
submarine vessels which could be lifted on board large 
ships and transported to any desired scene of operations. 
In the Royal Navy, fer many years past, if has been the 
practice similarly to lift and carry second-class torpedo or 
vedette boats about 20 tons in weight. Lifting appliances 
for dealing with these heavy boats have been designed and 
fitted in all our large cruisers and in battleships, and a 
few ships have been built as *‘ boat-carriers.’’ The first 
of these special dep6t ships in the Royal Navy was the 
Tulcan, ordered in 1887-8, the design being in essentials 
that prepared by the lecturer at Elswick in 1883. The 
French have also built a special vessel named the Fondre, 
which has been adapted for transporting small submarines 
to Saigon, and performed the service without difficulty. 
Whether this development of small portable submarines 
will take effect or not remains at present an open question, 
but there will be no mechanical difficulty either in the 
production of the vessels themselves or in the means for 
lifting and carrying them. 

Progress in mechanical engineering and in metallurgy 
has been great since Bushnell constructed and used his 
first submarine in 1776, during the war between the United 
States and this country. These advances have made it 
possible to increase the dimensions, speed, and radius of 
action of submarines; their offensive powers have been 
enlarged by the use of locomotive torpedoes, and superior 
optical arrangements have been devised for discovering the 
position of an enemy while they themselves remain sub- 
merged. But it cannot be claimed that any new principle 
of design has been discovered or applied. From descrip- 
tions left on record by Bushnell, and still extant, it is 
certain that he appreciated, and provided for, the govern- 
ing conditions of the design in regard to buoyaney, stability, 
and control of the depth reached by submarines. Indeed, 
Bushnell showed the wav to his successors in nearly all 
these particulars, and—although alternative methods of 
fulfilling essential conditions have been introduced and 
practically tested—in the end Bushnell’s plans have in 
substance been found the best. The laws which govern 
the flotation of submarines are, of course, identical with 
those applying to nther floating bodies. When they are at 
rest and in equilibrium they must displace a weight of 
water equal to their own total weight. At the surface 
they float at a minimum draught, and possess in this 
‘“ awash ”’ condition a sufficient freeboard and reserve of 
When submarines 
are being prepared for ‘diving ‘’ water is admitted te 
special tanks, and the additional weight increases 
immersion, and correspondingly reduces reserve of 
buoyancy. In some smal] submarines comparative success 
has been attained in reaching and maintaining any desired 
depth below the surface simply by the admission of the 
amount of water required to secure a perfect balance 
between the weight of the vessel and all she contains, and 
the weight of water which would fill the cavity occupied 
by the submarine when submerged. For all practical pur- 
poses and within the depths reached by submarines on 
service water may be regarded as incompressible; the sub- 
marine should, therefore rest in equilibrium at any depth 
if her tetal weight is exactly balanced by the weight of 
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water displaced. If the weight of the vessel exceeds by 
ever so small an amount the weight of water displaced, 
that excess constitutes an accelerating force tending to 
sink the vessel deeper. On the eontrary, if the weight of 
water displaced exceeds by ever so small an amount the 
total weight of the vessel, a vertical foree is produced 
tending to restore her to the surface. In these circum- 
stances, it is obvious that if the admission or expulsion of 
water from internal tanks (or the extrusion or withdrawal 
of cylindrical plungers for the purpose of varying the dis- 
placement) were the only means of controlling vertical 
movement, it would be exceedingly difficult to rcach or to 
maintain any desired depth. ‘Fhis diffieultv was antici- 
pited on theoretical grounds, and has been verified on 
service—in some easc» with considerable risks to the ex- 
perimentalists—the submarines having reached the bottom 
before the vertical motion could be checked. It has con- 
sequently become the rule for afl submarines to be left 
with a small reserve of buoyancy when brought into the 
diving condition. Submergence is then effected by the 
action of horizontal rudders controlled by operators within 
the vessels. Under these conditions, submergence only 
continues so long as onward motion is maintained, since 
there is no effeetive pressure on the rudders when the 
vessel is at rest. The smallest reserve of buoyancy should 
always bring a submarine to the surface if her onward 
motion eeases, and, as a matter of fact, in the diving 
condition that reserve is extremely small, amounting to 
only 300 Ib. (equivalent to 30 gallons of water) in vessels 


of t20 tons total weight. This is, obviously, a narrow 
margin of safety, and necessitates careful and skilled 


management on the part of those in charge of submarines. 
A small change in the density of the water, such as occurs 
in an estuary or in the lower reaches of a great river, 
would speedily obliterate the reserve of buoyancy and eause 
the vessel to sink if water was not expelled from the 
tanks. Moreover, variations in weight of the submarine 
{due to the consumption of fuel, the discharge of torpedoes 
or other causes) must sensibly affect the reserve of 
buoyancy, and arrangements must be made to compensate 
for these variations by admitting cqual weights of water in 
positions that will maintain the ‘‘trim’’ of the vessel. 
Additional safeguards against foundering have been pro- 
vided in some submarines by fitting detachable ballast. 
The more common plan is to make arrangements for 
rapidly expelling water from the tanks either by means of 
pumps or by the use of compressed air. In modern sub- 
marines, with locomotive torpedoes, compressed air is, of 
course, a necessity, and can be readily applied in the 
manner described if it is desired to increase their buoyancy. 

The conditions of stability of submarines when diving 
are also special. At the surface, owing to their singular 
form, the fongitudina! stability is usually much less than 
that of ordinary ships. When submerged, their stability 
is the same in all directions, and it is essential that the 
centre of gravity shall be kept below the centre of 
buoyancy. This involves no difficulty, because water- 
ballast tanks can be readily built in the lower portions of 
the vessels. Small stability in the longitudinal sense, how- 
ever, necessitates great care in the maintenance of trim, 


and in the avoidance of serious movements of weights’ 


within the, vessels. Moreover, when a vessel is diving 
under the action of her longitudinal rudders, she is ex- 
tremely sensitive to changes of trim, and great skill is 
required on the part of operators in charge of working 
the rudders. As the under-water speed is increased, the 
pressure on the rudders for a given angle increases as the 
square of the velocity, and sensitiveness to change of trim 
becomes greater. This fact makes the adoption of higher 
under-water speed a matter requiring very serious consider- 
ation. Some authorities, who have given great attention 
to the constructian of submarines, haye been opposed to 
the adoption of high speeds under water, because of the 
danger that vessels when diving quickly may reach much 
greater depths than are desirable. Causes of disturbance 
which might be of small importance when the under- 
water speed is moderate may have a greatly exaggerated 
effect when higher speeds are reached. Cases are on record 
where modern submarines in the hands of skilled crews 
have accidentally reached the bottom in great depths of 
water, and have had no easy task to regain the surface. 
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For these reasons, it is probable that while speeds at the 
surface will be increased, under-water speeds will not grow 
correspondingly. Indecd, the tactics of submarines hardly 
appear to require high speed under water, seeing that it is 
an important element in successful attack to make the final 
dive at a moderate distance from the enemy. It is 
authoritatively stated that in our submarines complete 
control of vertical movements has becn secured by means 
of skilled operators, and that a constant but moderate 
depth below the surface can be maintained. [Proposals have 
been made and successfully applied to small submarines 
for automatically regulating the depth of submergence by 
apparatus similar to that used in locomotive torpedoes. 
For the larger submarines now used such automatic 
apparatus does not find favour, and better results are 
obtained with trained men. 

The possibility of descending to considerable depths has 
to be kept in view when deciding on the form and _ struc- 
tural arrangements of submarines, which may be subjected 
accidentally to very great external pressure. It is abso- 
lutely necessary to success that, under the highest pressure 
likely to be endured, there shall be rigidity of form, as 
local collapse of even a very limited amount might be 
accompanied by a diminution in displacement that would 
exceed the reserve of buoyancy. This condition is not 
difficult of fuliilment, and the approximately cireular form 
usually adopted for the cross-sections of submarines favours 
their resistance to external pressure. 

Under former conditions, there was difficulty in remain- 
ing long under water without serious inconvenience from 
the impurity of the air. Now, by suitable arrangements 
and chemical appliances, a supply of pure air can be 
obtained for considerable periods, sufficient, indeed, for any 
operations likely to be undertaken. 

The use of gasolenc engines for surface propulsion has 
many advantages. It favours increase in speed and radius 
of action, and enables submarines to be more independent 
and self-supporting. Storage batteries can be re-charged, 
air compressed and other auxiliary services performed 
independently of any ‘‘ mother ’’ ship. .\t the same time, 
it is desirahle to give to each group of submarines a sup- 
porting ship, serving as a base and store depét, and this 
has becn arranged in this country as well as in France. 
With gasolene engines, care must be taken to secure 
thorough ventilation and to avoid the formation of explosive 
mixtures of gas and air, otherwise aceidents must follow. 

Little information is available as regards the success of 
‘* periscopes ’? and other optical instruments which have 
been devised for the purpose of enabling those in command 
of submarines to obtain information as to their surronnd- 
ings when submerged. In this department, seereey is 
obviously desirable, and no one can complain of official 
reticence. From published accounts of experimental work- 
ing abroad as well as in this country, it would appear that 
considerable success has been obtained with these optical 
instruments in comparatively smooth water. It is also 
asserted that when the fenses are subjected to thorough 
washing by wave-water, they remain efficient. On the 
other hand, the moderate height of the lenses above water 
must expose them to the danger of being wetted by spray 
even in a very moderate sea, and experience in torpedo- 
boats and destroyers places it beyond doubt that the re- 
sultant conditions must greatly interfere with efficient 
vision. In heavier seas, the comparatively small height of 
the lenses above water must often impose more serious 
limitations in the use of the periscopes and similar instru- 
ments. Improvements are certain to be made as the result 
of experience with these optical appliances, and we may be 
sure that in their use officers and men of the Royal Navy 
will be as expert as any of their rivals. But when aff 
that is possible has. been done, it must remain true that 
increase in offensive power and in immunity from attack 
obtained by submergence will be accompanied by unavoid- 
able limitations as well as by special risks resulting from 
the sacrifice of buoyancy and the great reduction in longi- 
tudinal stability which are unavoidable when diving. 
These considerations have led many persons to favour the 
construction of so-ealled surface-boats rather than sub- 
marines. They would resemble submersibles in many re~ 
spects, but the power of diving would be surrendered, 
although they would be so constructed that by admitting 
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water by special tanks they could be deeply immersed and 
show only a small target above the surface when makiag 
an attack. There would be ao necessity ia such surface 
vessels to use electric motors aad storage batteries, siace 
internal combustion engines could be used in all circam- 
stances. Hence it would be possible without jiacrease of 
size to canstruct vessels of greater speed and radius of 
action, and to simplify designs in other important features. 
It is not possible to predict whether this suggestion to 
adopt surface-boats rather than submersibles will have a 
practical result; but it is unquestionable that improve- 
ments in or ulternatives to internal combustion engines 
will favour the increase of power in relation to weight, 
and so will tead to the productian of vessels of higher 
speed. 

Submarines and airships have certain points of re- 
semblance, and proposals have been made repeatedly to 
associate the two types, or to use airships as a means of 
protection from submarine attacks. One French iaventor 
seriously suggested that a captive balloon attached to a 
submarine should be the post of observation [rom which 
information should be telephoned to the suhmarine as to 
the position of an enemy. He evidently had little trust in 
periscopes, and overlooked the dangers to which the 
observers in the car of the ballooa would be exposed from 
an enemy's gun-fire. Quite receatly a proposal has been 
made by M. Santos Dumont to use airships as a defence 
against submarines, his idea being that a dirigible air- 
ship of large dimensions and moving at a considerable 
height above the surface of the sea could discover the 
whereabouts of a submarine, even at some depth below 
the surface, and could effect its destruction by dropping 
high explosive charges upon the helpless vessel. Here 
again, the inventor, in his eagerness to do mischief, has 
not appreciated adequately the risks which the airship 
would run if employed in the manner proposed, as sub- 
marines are not likely to be used without supporting 
vessels. Hitherto, submarines themselves have been armed 
only with torpedoes, but it has beca proposed recently to 
add guns, and this can be done, if desired, in vessels 
possessing relatively large [reebnard. No doubt if gun 
urmaments are introduced, the tendeacy will be further to 
increase dimensions and cost, und the decision will be 
governed by the consideration of the gain in fighting 
power as compared with increased cost. As matters stand, 
submarines are practically helpless at the surface when 
attacked by small swift vessels, aad it is natural that 
advocates of the type should desire to remedy this con- 
dition. Surface boats, if built, will undoubtedly carry 
guns as well as torpedoes, and in them the gun fittings 
would be permanent, whereas in submarines certain por- 
tions of the armament would have to be removed when 
vessels were prepared for diviag. 

Apart from the use of submarine vessels lor purposes 
of war, their adoption as a means of navigation has found 
favour in many quarters. Jules Verne, in his ‘‘ Twenty 
Yhousand Leagues Under the Sea,” has drawn aa attrac- 
tive picture of what may be possible in this direction, aad 
others have favoured the idea of coinbining the supposed 
advantages of obtainiag buoyancy from bodies floatiag at 
some depth below the surface with an airy promenade 
carried high above water. Not many years ago an 
eminent naval architect drew a picture of what might be 
accomplished by utilising what he described as the ‘‘ un- 
troubled water below ’’ in association with the freedom 
and pure air obtainable oa a platform carried high above 
the waves. These suggestions, however, are aot in accord 
with the accepted theory of wave-motion, since they take 
no note of the great depths to which the disturbance due 
to wave-motion penctrates the ocean. The problems of 
stability, incidental to such plans, are also ef a character 
act easily dealt with, and consequently there is but a 
remote prospect of the use of these singular combinations 
af submarine and aérial superstructures. There is little 
likelihood af the displacement of ocean steamships at an 
early date by either navigable airships or submarines, 
and the dreams of Jules Verne or Saatos Dumont will 
not be realised until much further advance has been 
made in the design and construction of the vessels they 
contemplate. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS, 


HE summer mecting of the Institution of Mechanical 
Engineers was held last week ia Belgium. The open- 
ing proceedings took place ia the city of Liége, the presi- 
dent, Mr. E. P. Martia, occupying the chair at the 
preliminary silting. Six papers were down for reading 
and discussion, the mornings of Jaac 20 and June 21 
being devoted to their consideration. The following is a 
list of the papers :—Superheaters applied to locomotives 
on the Belgian State railways, by M. J. B. Flamme; 
the growth of large gus-engines oa the Continent, by 
M. Rodolphe Mathot; ferro-concrete, and some af its most 
characteristic applications in Belgium, by M. Ed. Noaillon; 
electric winding machines, by M. Paul Hubets; streagth 
of columns, by Prof, W. E. Lilly; an investigation to 
determine the effects of steam-jacketing upon the efficiency 
of a horizontal compound steam engine, by Mr. A. L. 
Mellaaby. 

Yhe first paper taken was the contributian by M. 
Flamme on superheating for locomotives. The author first 
dealt with the Schmidt superheater for simple expansion 
locomotives as upplied on the Belgian State railways. 
Arrangements were made for superheating the steam, in 
order further to increase the power of the engines. As a 
result of experiments made, extending over some months, 
it was recognised that the utilisation of steam slightly 
superheated did not offer any appreciable economy ol! [uel 
or increase of power. On the other hand, with the 
Schmidt apparatus, when the steam was superheated from 
570° F. to 662° F., favourable results were obtained. Two 
engines were tried, one using superheated steam aad the 
other saturated steam. ‘The saving in favour of the super- 
heated steam locomotive amounted to 12-5 per cent. for 
fuel aad 16-5 per ceat. for water. Moreover, the speed 
reached showed an average increase af 9-5 per cent., all 
conditions being exactly the same. In regard to main- 
tenaace, the superheated steam locomotive type did not 
require special atteation duriag its one and a half years* 
servicer. These favourable results led to the Belgian State 
railways venturiag on the application of superheat to 
locomotives on a larger scale. With this in view, twenty- 
five locomotives, comprising five different types, all pro- 
vided with the Schmidt superheater, were, at the time of 
the readiag of the paper, actually in course of construc- 
tioa, or were about to be put to work. The Belgian State 
railway authorities had decided to persevere ia their ex- 
periments in combining superheating of steam with com- 
pouading of the eagine. The results obtained will be of 
very great interest. It was desirable to find whether it 
was more economical to divide the superheater iato two 
parts in such a manner as to raise the temperature at the 
entrance to both high-pressure and low-pressure cylinders. 
The Cockerill Co., of Seraiag, had completed a super- 
heater which would enable this question to be settled. 

The discussion on this paper was opened by Mr. 
Robinsoa, of Messrs. Sharp, Stewart, and Co., who stated 
that the Schmidt superheater had been tried on the 
Canadian Pacific Railway, and had been fouad to answer, 
whilst on the Cape railways the results had not beea so 
satisfactory. He attributed the latter effect to the fact 
that the superheating tubes were placed at the lower part 


of the barrel of the boiler, instead of at the upper part 
as they should have beea. Mr. Mark H. Robinson and 
the president also spoke. 

The next paper taken was that of Mr. Paul Habcts 


on electric wiading machines. This was a long and some- 
what abstruse paper, illustrated by many diagrams, and 
containiag a large number of formuke. It was read in 
brief abstract by the secretary of the iastitution. The 
author gave a dynamic investigation of haulage, dealing 
with the questions of resistance, statical moments, inertia 
of suspended loads, inertia of rope-rol!, the head gear and 
windiag gears of motors, and other elements of design. 
Formulw were given for moments of the accelerating forces 
and power and expenditure of energy. Details of construc- 
tion of motors were discussed, aad some special devices 
explained. As a practical conclusion, the author stated 
that it might be safely concluded from trials of which 
particulars were given that the electric haulage machine, 
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even if it were not more economical than the best steam- 
driven machines, was certainly not more expensive. The 
greater facility and safety with which electricity can be 
used, the smoothness with which it works, and its much 
greater flexibility, would often make it preferable to the 
use of steam, even in a case where transmission of cnergy 
was not required; there could he no hesitation in the 
choice between the two systems when the power had to be 
transmitted from a distance, or where the production of 
energy could be centralised at one power station. 

M. Ed. Noaillon’s paper on ferro-concrete was next 
read. Ferro-concrete constructions, as is well known, 
consist of a mass in which iron or steel reinforcement is 
bedded. Vhe author stated that round bars were gencrally 
used, as they facilitated the escape of air and the proper 
ramming of the concrete; there were also no sharp angles 
which would cut the concrete. On the other hand, the 
round section gave the lowest coefficient of adhesion for a 
given cross-section of metal. The following rules govern- 
ing the construction had been prepared by Prof. Rabut :— 
(1) No connection should be made of iron to iran, as the 
concrete itself holds the parts together in the most 
economical manner. (2) At least two distinct systems of 
reinforcement should be used, one to take up the tensile 
stress and the other to take up the shearing stresses in 
the concrete ; when necessary a third system should he used 
to take up the compressive stresses. (3) The reinforcement 
should be so arranged that the separate members may be 
stressed in the direction of their length, so that the stresses 
produced between the iran and the concrete should be 
tangential, and not normal to the axis of the members 
of the reinforcement. (4) Homogeneity of the structure 
should be taken advantage of by prolonging the iron parts 
of one portion of the structure into the thickness of the 
concrete of the adjoining portion. Other points were also 
given. 

Methods nf construction were described and illustrated. 
Some examples of reinforced concrete were given in the 
paper, the handsome dome of the new Central Railway 
Station at .Antwerp being a prominent instance. This 
dome is a fine piece of architecture, but was designed first 
of all for an ordinary masonry structure, a fact which 
made it somewhat difficult for the architects to adapt it for 
ferro-concrete. The entire structure is r80o tons in weight, 
and rests wholly upon the columns at the angles of the 
glass lights; these columns are Y-shaped in cross-section. 
The external shell has a uniform thickness of 3-15 inches, 
and is relieved by six moulded ribs following the meridian 
lines. The Renommée Hall at Liége was the next example 
of this kind of construction. It was designed expressly 
for the use of this material. The principal hall is covered 
by three cupolas, each 55 feet in diameter, placed at a 
height of about so feet above the level of the ground. 
Each cupola forms part of a sphere, which continues in 
haunches, pierced with lights, and descending to the corners 
of the circumscribed square. The intersections of the 
spheres with the vertical spans passing through the sides 
of the squares are formed by arched beams, which spring 
from the capitals of short cylindrical columns. The 
cupolas are 44 inches thick, and are made of concrete com- 
posed of cement clinker finely broken up; they are re- 
inforced by a layer of expanded metal with a lattice work 
of bars. Members of the institution had a good oppor- 
tunity to examine this structure, as one of the banquets 
during the meeting was given in the Renommée | Jall. 

An interesting application of reinforced concrete was 
also described in the widening of La Boverie Bridge 
at Liége. Particulars were also given of another bridge, 
built upon the Hennebique system; the length between 
abutments was 260 fect, and comprised a central span of 
1So feet and two side spans. The total width of the road- 
way was 32-8 feet. An interesting feature about this bridge 
is the design of the foundations, and the way they were 
erected by mechanical compression of the soil. The piers 
and. abutments rested upon a group of concrete piles driven 
deeply into the bed of the gravel, which thus became 
strongly compressed. The concrete piles were reinforced 
by vertical bars of steel which were continued into the 
piers and abutments, so that the whole was solidly bound 
together. By this method the advantage was obtained 


had a resistance amply sufficient in case of a floating 
accumulation of ice, such as would temporarily transform 
the bridge into a dam. <A skew bridge, also on the 
Hennebique system, was referred to, and a description was 
also given of a framework for lead chambers at the 
chemical works of the Engis Co. In the brief discussion 
which followed this paper, Mr. W. H. Maw = suggested 
that it would be interesting if experiments could be made 
upon the effect of tension upon bars held in concrete. He 
had heard that a better hold of the concrete was obtained 
if the bars were previonsly treated to a wash of cement. 

Mr. Mellanby's paper on the efficiency of the steam 
jacket was next read. This paper may be said to form 
part of a series of contributions on the same subject which 
have been given by various authorities during recent times. 
The results of a series of somewhat elaborate trials were 
given, from which the following general results may be 
taken. A compound engine, with boiler pressure at 150 lb., 
may be worked with the mean pressure referred to the 
low-pressure cylinder of about go lb. per square inch with- 
out any loss of efficiency in terms of the brake horse- 
power. Steam jackets have their maximum efficiency when 
the whole of the high-pressure and the ends of the low- 
pressure cylinders are jacketed with high-pressure steam. 
When jackets are applied to the high-pressure cylinder, 
the total indicated horse-power is slightly reduced, but 
when applied to the low-pressure cylinder the total in- 
dicated horse-power is considerably increased. Jackets have 
little effect in the high-pressure, but have considerable 
effect in the low-pressure cylinder upon initial condensa- 
tion. The temperature supplied to the cylinder walls next 
to the steam must be considerably less than that of the 
steam, because, firstly, the actual ‘‘ missing quantity ’’ is 
much less than it would have been had the steam and 
metal gone through the same temperature changes, and 
secondly, because the mean temperature of the metal is 
higher than that of the steam. The author concluded that 
the greater part of the ‘ missing quantity 7 must be due 
to leakage, and not to initial condensation, in this respect 
agreeing with the conclusions of Messrs. Callendar and 
Nicolson. 

A somewhat extended discussion followed the reading of 
this paper. It was opened by Mr. V. Pendred, who said 
that compression in the cylinder had a considerable effect. 
If the compression corner of the indicator diagram was 
square, the utility of the jacket appeared to be small, but 
if it were rounded off by compression jacketing appeared 
to be more effective. Mr. Saxon, of Manchester, took 
exception to the statement as to a mean effective pressure 
of 4o lb. being the most efficient for a compound engine ; 
he considered that the ratio of the cylinders should be 
taken into account. Mr. JJenry Davey did not regard 
the results obtained as a guide for engineers, on account 
of the bad performance of the engine. Mr. Mark Robinson 
confirmed the author's opinion in regard to a mean pressure 
nf 4o lb., and, in reply to a remark of Mr. Saxon’s, said 
that the size of the cylinders should be in accordance with 
the power needed, and their ratio should be governed 
by the conditions of working. 

On the second day of the meeting the first paper taken 
was a contribution by Mr. R. Mathot on large gas-engines. 
This was a long and interesting paper, containing a con- 
siderable amount of historical matter, and dealing with 
many of the details of construction by Continental makers 
in the design of large gas-engines, which have formed sa 
prominent a feature of the engineering of Germany and 
Belgium within the last few years. The paper was illus- 
trated by a number of engravings and diagrams, and 
results of engine tests were given in a table. Mthongh 
English engineers early took the lead in the manufacture 
of gas-engines of moderate size, they have been to some 
extent left behind by Belgian and German manufacturers 
in regard to large gas-engines using blast-furnace gas; 
and even such of the latter as have been constructed 
in England have been mostly to German designs. Jt would 
be impossible in a report of this nature to give an account 
of the many details of construction dealt with by the 
author, especially without the aid of the numerous illus- 
trations by which the paper was accompanied. 

The discussion that followed the reading of the paper 


of solidly rooting the bridge into the earth, so that it 1 mainly consisted of a speech by Mr. Crossley, of Man- 
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Chester, who defended the position of the English gas- 
engine makers, pointing out what had been done in the 
past. He did net, however, deny that the Continental 
makers were in adyance of the English makers in regard 
to the size of the gas-engines manufactured. 

The remaining paper was Prof. Lilly's contribution on 
the strength of columns, but the time for adjournment 
haying arrived, this was only read in brief abstract, and 
was not discussed. 

A large number of excursions and visits to works in 
the neighbourhood of Liége had been arranged by the 
local committee. Visits were also paid ta the exhibition, 
and there were the usual social functions, including the 
reception, the dinner at the Renommée Hall already 
mentioned, and the institution dinner held at Liége. 
Thursday was entirely given up to these excursions, and 
on Friday members travelled to .Antwerp, where they 
viewed the extensive docks of that city and some of the 
works in the neighbourhood. This brought a_ very 
successful meeting to a close. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—Dr. Ritchie, Fellow of New College, the pre- 
sent reader in pathology, has been constituted professor 
of pathology so long as he continues as reader. Dr. A. J- 
Herbertson, non-collegiate, has been appointed university 
reader in geography. 

The Rev. 1]. T. Morgan, Trinity College, has offered 
to continue the unfinished carving in the corridors of the 
university muscum. Much of the claborate plan for the 
sculptura] decoration of the museum, undertaken in 1860, 
has remained uncompleted, and the Rey. H. T. Morgan 
has generously undertaken to provide for the carving of 
the capitals and corbels of at least two of the four upper 
corridors. The delegates propose to continue the original 
plan, according to which the capitals were to represent 
varinus plants in svstematic order. 

On June 20 a deputation from the medical graduates of 
the university, Sir William Church, Dr. Sharkey, Dr. 
Shornstein, Dr. Collier, and Mr. Whitley, presented an 
address to the Vice-Chancellor urging the importance of 
pathology in the medical curriculum of the university, and 
stating the steps that have been taken to provide permanent 
endowment for the teaching of this subject. A ‘* pathology 
endowment fund’ has been started, and an appeal that 
was limited to members of the profession has resulted in 
the contribution of more than so00/. .A member of the 
university, who has already given tronol. towards the 
endowment of a pathology chair, has offered to cover all 
subscriptions from ihe medical faculty by an equal amount. 


It is announced that General W. J. Palmer, vf Colorado 
Springs, Col., and Mr, Andrew Carnegie have given re- 
spectively 20,000]. and 10,000]. as a nucleus to the 100,000!. 
endownient fund for Colorado College. 


Mr. T. P. Brack has been appointed demonstrator in 
physics in Armstrong College, Newcastle-upon-Tyne. Mr. 
Black was a student of the college [rom October, 1900, 
to June, 1903, when he was elected to one of the Royal 
(1851) exhibition scholarships. 5 


We learn from Science that the proposed afliliation of 
the Massachusetts Institute of Technology with Harvard 
University was approved at a meeting of the corporation 
of the institute on June 9. It was agreed to accept the 
terms of the agreement recently drawn up by the com- 
mittee of the two institutions. Before the agreement can 
become effective the corporation and overseers of Harvard 
University must take action, and several legal questions 
must be settled. 


THE committce appointed to inquire into the present 
condition of fruit culture in Great Britain, and to consider 
whether any other measures might with advantage be 
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taken fcr its promotion and encouragement, has reported 
to the Board of Agriculture in favour of the establish- 
ment of a special sub-department to deal with matters 
connected with the [ruit industry. The main recommend- 
ution is that there should be two branches of such sub- 
department—{a) a bureau of information, (b) an experi- 
mental fruit farm. It is further propesed that horti- 
culture should be taught in elementary schools in country 
districts, that such schools should have gardens attached 
wherever possible, and that the attention of local educa- 
tion authorities should be directed to this, and also to the 
desirability of encauraging the study of practical horti- 
culture in training colleges. 


Tue programme of the summer meeting of university 
extension students, which is to be held at Oxford in 
August, has now been published. The lectures in the 
natural science sectian will be devoted to an explanation 
of the scientific method and to the illustration of its 
application to scientific work. General introductory 
lectures will be delivered by Prof. T. Case, on the scientific 
methed as an operation of the mind, and by Prof. F. 
Gotch, F.R.S., on the development of the scientific method. 
Special lectures illustrative of the applications of the 
scientific methed to numercus branches of science have 
been arranged, and these lectures will be directed to show 
the extent to which the general conception of the par- 
ticular science has been developed by the use of the 
seientific method, and the way in which the method is 
used in the experimental investigation of some group of 
phenomena. .Among the varied list of lectures from which 
students may chocse we notice those by Prof. W. F. R. 
Weldon, F.R.S., on variation and heredity ; by Prof. C. S. 
Sherrington, F.R.S., on a general survey of physiology 
and psychophysics; by Prof. W. M. Flinders Petrie, 
F.R.S., on crucial instances in archeology; and by Dr. 
G. J. Burch, F.R.S., on modern conceptions of matter. 


Mr Artwyn Fettowes, President of the Board of A\gri- 
culture, presided at an agricultural conference held at 
Aberystwyth last week, The object in view in holding 
the meeting was the extension and development of the 
work of the agricultural department of the University 
College of Wales by the establishment of a more definite 
connection between its extension werk and that done 
inside the college, and by better organisation nf the de- 
partment of agriculture itself. Mr. Fellowes said that the 
Board of Agriculture has been able to give Sool, a year 
to Aberystwyth College and 200/. a vear towards the college 
farm which was opened the same day. The college is also 
largely aided by the residue grant which since the year 
i890 has been handed over to the county councils of the 
kingdom. In the counties connected with -\berystwyth 
College, one-sixth of the residue grant has been given 
to agricultural education. Mr. Fellowes said he hoped, 
us time went on and as Imperial funds improved, that 
the Baard of Agriculture will be able to do more for 
agricultural education and for «agricultural eofleges. He 
strongly commended the suggestion that a descriptive 
pamphlet should be issued by the college authorities setting 
forth what are the proceedings of the college and what 
young men are able to Jearn there. Jt was decided to ask 
the county councils to appoint representatives to consider 
the details of a scheme of organisation for the agricultural 
department at a conference to be held in October. The 
following resolution was passed :—that this conference 
desires to record its warm gratitude to the Board of Agri- 
culture for the invaluable aid it has rendered to agricultural 
education in the counties affiliated to the University College 
of Wales at Aberystwyth. The conference is of opinion that 
the results already attained and the response to the help 
and guidance received from the Board by the local authori- 
ties out of their limited resources constitute a strong 
claim for largely increased grants from the central Govern- 
ment towards agricultural education, which is a matter of 
the highest importance in the interests of the kingdom 
and the Empire at large. In the afternoon Mr. Fellowes 
opened the recently acquired college and counties’ training 
farm, which is situate about four and a half miles outside 
Aberystwyth, and has an area of 200 acres. 
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SOCIETIES AND ACADEMIES. 
Lonpon. 


Geological Society, June 7.—Dr. J. E. Marr, [BIR ISh.c 


president, in the chair.—The microscopic structure of 
minerals forming serpentine, and their relation to its 
history: Prof. T. G. Benney and Miss C. A. Raisin. 


The authors embody their investigations in the following 
conclusions :—(1) That both a tint and pleachroism are 
accidental rather than essential characteristics of antigorite. 
(2) Neither are low polarisation-tints characteristic, unless 
two mica-like minerals exist, otherwise indistinguishable. 
(3) That it is doubtful whether any hard and fast line can 
be drawn between antigorite and the more fibrous forms 
in ordinary serpentine rocks. (4) That the most typical 
antigorite appears when the rock has been considerabiy 
affected by pressure, but it becomes less so when the latter 
has been very great. (5) That so far from the nearly 
rectangulur cleavage of augite originating the ** gestrickte 
struktur,”’ it is worse preserved than any other original one 
in the process of serpentinisation, Typical antigorite, how- 
ever, apparently is rather more readily produced from 
angite than from the other ferromagnesian silicates, but 
is more directly a consequence of pressure than of chemical 
composition.—The tarns of the Canton Ticino: Prof. E. J. 
Garwood. The lakes dealt with comprise the larger 
Alpine tarns which occur in the Canton Ticino, Most of 
these drain into the Ticino basin; one or two, however, 
flow into the Reuss or the Rhine. These lakes owe their 
origin, when they are rock-basins, to the presence of lines 
of weakness, along which in many cases solution has taken 
place, while in some shallow tarns ice may have removed 
detached fragments; but in no case has a lake been found 
which can reasonably be assigned to ice-excavation inde- 
pendent of rock-structure. 


Minerafogicai Society, June 14.—Prof. HI. A. Miers, 
F.R.S., president, in the chair—The chemical composi- 
tion of lengenbachite: A. Hutchinson. A quantitative 
analysis of the new mineral from the Binnenthal recently 
described by Mr. R. H. Solly leads to the formula 
7PbS.2As.5,, part of the lead being replaced by silver and 


copper, and part of the arsenic by antimony.—The 
chemical composition of hutchinsonite: G. T. Prior. 
Chemical examination of this new and extremely rare 


mineral from the Binnenthal described by Mr. R. H. Sally 
showed that it could be added to crookesite and lorandite 
as a third mineral containing the rare element thallium 
as an important constituent. Quantitative analysis, made 
on a small amount of material (about 7o mg.), showed 
the presence of about 20 per cent. of thallium, and 


suggested the formula (TH,Cu,Ag).S.As,5,+ PbS.As,S,. 
~The identity of the amiantos of the ancients with 


chrysotile: Dr. J. W. Evans. The principal source of 
amiantos appears to have been Cyprus. Specimens brought 
by Prof. Wyndham Dunstan from the ancient workings on 
the slopes of Mount Troodos prove to be chrysotile, and 
not tremolite asbestos. A chemical analysis by Mr. G. 5S. 
Blake confirmed this result.—Gnomonic projection on two 
planes at right angles: Dr. J. W. Evans. By means of 
these projections and the rotation of one plane on an 
axis at right angles to the other, simple solutions of 
crystallographic problems are obtained—The President 
exhibited supersaturated sofutions of sodium nitrate show- 
ing the transition from the metastable condition, in which 
crystallisation is only possible in the presence of solid 
erystals, to the labile condition, in which the liquid can 
erystallise spontaneously. 


Physical Society, June 16.--Prof. J. H. Poynting, 
F.R.S., president, in the chair.—On the ratio between the 
mean spherical and the mean horizontal candle-power of 
incandescent lamps: Prof. Fleming. This paper contains 
a theoretical deduction from first principles of experimental 
results given by Mr. G. B. Dyke in a paper read befnre 
the Physical Society on November 11, 1904, respecting the 
ratio of the M.S.C.P. of incandescent electric lamps to 
the M.H.C.P. taken when the lamp was rotating round a 
vertical axis. In the case of nine different types of electric 
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glow-lamps, this ratio was found to be a number near 
o-58. The author shows, by discussing the simple case of 
linear filament, that the ratio of the M.S.C.P. to the hori- 
zontal candle-power for this last case must be represented 
by the value 7 4=0-785, and hence that the constant ratio 
found experimentally by Mr. Dyke necessarily follows as 
au simple consequence of the fact that the light sent out 
in any direction from cach unit of length of an incandescent 
filament varies as the cosine of the angle of inclination 
of the ray to the normal to the filament. In the paper it 
is shown also how a simple correcting factor may be 
obtained for reducing the actual horizontal candle-power 
of a linear filament of finite length to the candle-power in 
the same direction which would be found if the elements 
of the filament were concentrated on the axis of the photo- 
meter and all normal to it.—The clectrical conductivity of 
flames: Dr. H. .\. Witson. The paper contains an account 
of a series of experiments on the conductivity of a coal-gas 
flame for electricity between platinum electrodes immersed 
in the flame. The variation of the current with the dis- 
tance between the electrodes and the fall of potential along 
the flame are investigated by using a special burner pro- 
ducing a long narrow flame. The burner consists of a 
fused quartz tube with a series of small holes parallef to 
its diameter. The electrodes are two parallel discs of 
platinum, one fixed at one end of the flame, and the other 
eapable of movement horizontally in the flame, so that it 
can be placed at any desired distance from the fixed 
electrode. The current through the flame was measured 
by a moving coil galvanometcr, and the potentiat difference 
between the electrodes by an electrostatic voltmeter. The 
quartz-tube burner being a good insulator enables a current 
to be passed from one end of the flame tn the other without 
fear of any of it going through the tube instead of through 
the flame. [ft thus enables the effect of putting salts into 
different parts of the flame to be easily studied.—Contact 
with dielectrics : Rollo Appleyard. Among the conclusions 
arrived at are the following :—(a) Except in the case of 
homogeneous dielectrics, it is misleading to deduce specific 
values referred to unit cube of the material from the 
results of tests on sheets. (b) With tin-foil electrodes, the 
apparent resistance of press-spahn diminishes as the load 
increases, and it attains a fairly constant value at a foad 
of 4oo grams per cm.?. (c) If, with tin-foil electrodes, the 
Inad is gradually diminished after a load of 543 grams 
per cm.*, the resistance gradually rises, but the rise is 
less rapid than the diminution in the former case (8). 
(d) When the full foad with tin-foil electrodes is again 
restored the resistance fulls to its minimum value. 
(c) For small loads, with tin-foil electrodes, the 2nd-minute 
deflection is in general greater than the 1st-minute de- 
flection, As the load increases, a point is reached at which 
these deflections become approximately equal. For loads 
greater than about 360 grams per cm.*, the 1st-minute 
deflection is in general greater than the 2nd-minute de- 
flection. (f) Increase of voltage, with tin-foif electrodes, 
especially with small loads, behaves like increase of load, 
apparently increasing the contact area, and diminishing 
the observed dielectric resistance. Load, voltage, and the 
normal effect of ‘*‘ absorption’ thus combine to determine 
the ratio of the Ist-minute deflection to the 2nd-minute 
deflection. fg) When mercury electrodes are used, the 
diclectric-resistance, as measured at different voltages, is 
sensibly the same, even for abrupt and great changes of 
voltage. (h) When mercury electrodes are used, the 
2nd-minute deflection is in general never greater than the 
ist-minute deflection. The inference is that when, with 
tin-foil electrodes, the converse is the case, it arises from 
imperfect contact, and not from the material itself. 
(i) When mercury electrodes are used, the dielectric- 
resistance, as measured with a voltage applied in a given 
direction, is sensibly the same as that measured with the 
voltage reversed, and this equality appears to become 
greater after a few reversals. (j) There is a criticaf load 
at which.tin-foil electrodes yield fairly accurate results. 
With greater toads there is danger of crushing the material. 
With a less load the contact is faulty.—The pendulum 
accelerometer; an instrument for the direct measurement 
and recording of acceleration: F. Lanchester.—A new 
form of pyknometer: N. V. Stanford. 
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Royal Meteorological Society, June 21.—Mr. Richard 
Bentley, president, in the chair.—Normal electrical pheno- 
mena of the atmosphere: G. C. Simpson. In no branch 
of physics has the discovery of ‘‘ ions,’’ ‘‘ electrons,” and 
*“ radio-activity ’’ produced a greater revolution than in 
that devoted to atmospheric electricity. In this paper the 
author endeavoured to state the chief line along which 
during the last few years investigations have been made 
and the conclusions arrived at, and also to point ont some 
of the problems awaiting solution. The amount of radio- 
active emanation in the lower regicns of the atmosphere 
is increased by all those meteorological conditions which 
tend to keep the air stagnant over the earth’s surface. 
The meteorological conditions which either cause or often 
accompany stagnant air are calm, low temperature _and 
high relative humidity, while, on the contrary, high winds, 
high temperature, and low humidity generally accompany 
the mixing of large masses of air. This all agrees with 
the observed [facts that the atmospheric radio-activity in- 
creases with falling temperature, rising humidity, and in- 
creasing wind strength.—Two new meteorological instru- 
ments: G. P. Ferguson. The instruments described 
were :—(1) automatic polar star light recorder for record- 
ing the amount of cloudiness at night; and (2) the 
ombroseope, an instrument for determining the time 
and duration of rain. Both these instruments are in 
use at the Blue Hill Observatory, Mass., U.S.A. 


Paris. 


Academy of Sciences, June 19.—M. Troost in the chair. 
~—-On the preparation and properties of nitryl fluoride : 
Menri Moissan and M. Lebeau (see p. 206).—On some 
alkyl thujones and the combinations of thujone with 
aromatic aldehydes: A. Hatter. The thujone was con- 
verted into its sodium derivative by means of sodium 
amide in ethereal solution, and this acted upon by the 
alisyl iodide. The preparation and properties of methyl, 
ethyl, propyl, and allylthujone are described, the special 
object of the work being to study the influence of the 
introduction of the alkyl group on the rotatory power. 
Thujone was also condensed with benzaldehyde, anis- 
aldehyde, and piperonal, the effect in these cases being 
an enormous increase in the rotatory power. Special 
experiments were made to see if in the course of the work 
the thujone had been converted into isothujone, but this 
was found not to be the case. An improvement in the 
method of preparation of isothujone from thujone is also 
described.—Observations on the Giacobini coniect (1905 a) 
made with the large equatorial of the Observatory of 
Bordeaux: Ernest Eselangon. The observations were 
made on May 2 and 9.—On the influence of concentration 
on the magnetic properties of solutions of cobalt: P[. 
Vaillant. If .\ be the coefficient of magnetisation of a 
solution containing N cquivalents of water and n of salt, 
then \=K’N+Kn, where K and K’ are the coefficients 
characteristic of the water and the salt. It was found 
that the value of K was nearly independent of the con- 
centration and of the nature of the salt, the chloride, 
nitrate, and sulphate being studied. The slight variation 
of KX observed would appear to be due to ionisation.—On 
a basic ferric sulphate: A. Recoura.—The chemical 
properties of the anhydrous chloride of neodymium : 
Camille Matignon, Hydrogen at 1000° C. has no action 
upon the dry chloride, no trace of a subchloride being 
detected. Oxygen slowly converts the fused chloride into 
the oxychloride, NdOCI, water giving rise to the same 
substance. Hydriodic acid slowly converts the chloride 
into the iodide, and the bromide is formed with hydro- 
bromie acid by a similar reaction.—On a method for deter- 
mining the specific heats of solutions. The molecular heat 
of good and bad electrolytes: P. Th. Mutter and C. Fuchs. 
The liquid is heated by a glass spiral containing mercury 
through which a constant current is passed, water and 
the solution being alternately introduced into the calori- 
meter. The causes of the differences between the specific 
heats of solutions of electrolytes and non-electrolytes are 
discussed.—Researches on the mercury formates: Raoul 
Varet. <A thermochemical paper.—On some new nitro- 
dinaphthopyranic derivatives: A. Robyn.—On_ sparteine; 
the stereoisomerism of the two iodomethvlates : Charles 
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Moureu and Amand Valeur. These two iodomethylates 
cannot be distinguished by their behaviour on heating, as 
they both split up quantitatively into methyl iodide and spar- 
teine, and hence the author regards the isomerism as ol a 
stereochemical order.—The influence of electrolytes on the 
mutual precipitation of colloids of opposite electrical sign : 
Larguier des Bancels.—On a new form of tartrate of 
thallium, and on isomorphous mixtures of the tartrates of 
thallium and potassium: Jean Herbette. Although the 
tartrates of thallium and potassium belong to different 
crystalline systems, mixtures of these salts exhibit a true 
isomorphism ; the properties of the mixed crystals of these 
two salts do not vary in proportion to the chemical com- 
position. .\ case analogous to this has already been pointed 
out by Groth for a mixture of potassium chlorate and 
permanganate.—The action of liquid air on the life of the 
seed: Paul Beequeret. The resistance of seeds to low 
temperatures depends entirely upon the quantity of water 
and gas contained in their tissues. If this quantity of 
water and gas is sufficient, the cold disorganises the proto- 
plasm and nucleus in such a manner that life is impossible, 
but if the protoplasm has by drying attained its maximum 
concentration, it completely escapes the action of the low 
temperature, and the seed preserves its germinating power. 
—An enemy of the Tonkin coffee plant, the Xylotrechus 
of the dry bamboo: Lonis Boutan.—Researches on the 
ethnology of the Dravidians. The anthropological re- 
lations between the mountain tribes and the castes of the 
plain: Louis Lapieque.—On the presence of graptolith 
schists in the High Atlas of Morocco: Louis Gentil.— 
On the formation of the Rochefort Cave (Belgium): E. A. 


Martel.—OQn the evolution of the fossil mammals ; 
Marcellin Boute. A reply to a criticism of M. Depéret.— 
The meteorology of total eclipses of the sun: W. 


de Fonvielte and Paul Bordé. Remarks on the work 


done by Sir John Elliot on the lowering of the temperature 
during the eclipse of the sun, 


CONTENTS. 


PAGE 

The Face of the Earth. By: G. 193 
The “‘N” Rays, By Prof. John G, McKendrick, 
ERS. 6 ee) nee 
The Science of Education. Byala Sn 195 
British Birds. By W. P, P, ONES 6 So no GIS 


Our Book Shelf :— 
Anderson and Collier: ‘‘ Riding and Driving.”—R. L, 


I 
Groll: ‘ Der Oeschinensee im Berner Oberland ” . ie 
Sargent : ‘* Manual of the Trees of North America 
(exclusive of Mexico) ” Reales 197 
Letters to the Editor:— 
Number of Strokes of the Brush in a Picture. —F, G. 1098 
The Ilydrometer as a Seismometer,—G. T. Bennett 198 
The Pressure of Radiation on a Clear Glass Vane.— 
Prof. Gordon F. Hull. . , , ‘ 198 


The Habits of Testacella,—M. D. Hill |) | | | ygg 
Nature and Man. By Prof, John Perry, F.R.S, . 


uel 
A Life’s Work in the Theory of Evolution, (Zilus- a 
trated.) Byih ADs : 4 4 re 200 
Dr. William Thomas Blanford, F.R.S. By A. G. 202 
Notes ir cs) a se 203 
Our Astronomical Column :— 
Astronomical Occurrences in July co 207 
New Observatory in Algeria. (Ldustrated.). . . 207 
A Suspected Sudden Change on Upc te ee 
Brightness of Jupiter’s Satellites oo ee 207 
Elliptical Elements for the Orbit of Comet 1905 a. 207 
Recent Positions of Eros . : Wee So oo Hey 
Telescopic Work for Observers of Planets. By 
VW, 18s IDM Go go oe oo so Be 
The Royal Society Conversazione. . . _ . oh eos 
Submarine Navigation. By Sir William H, White, 
KGB ERS. OE es he i 6 s Pele) 
The Institution of Mechanical Engineers . ne eee 
University and Educational Intelligence + 21g 
Societies and Academies 215 


JUNE 29, 1905] 


| 


APPS, 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils, other | 
Scientific Instruments and Engineering Appliances | 
to the Government Departments. | 


JOINTLESS SECTION COILS, my system of 1868, to order, roin, Coil, 
4000 ohms R, very thick discharge. Primary Coils for 10 to 230 volts. 


COMMERCIAL SERIES OF COILS, as Fig., at ahont one-half of cata- 


logne prices. 


Maker and Designer of the following Coils :— 

POLYTECHNIC, 2gin. spark. 

SPOTTISWOODE, 44 in. spark. 

THE SOUTH KENSINGTON COIL, 48in. spark. Special Coils for 

Wireless Telegraphy. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Indaction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 


The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitahle for 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of my newest models. 
PRICES per return post. 


MARCONIS WIRELESS 
TELEGRAPH COMPANY, 


Manufacturers of 


ELECTRICAL INSTRUMENTS 


LABORATORY otux WORK, 


of the highest degree of efficiency 
at moderate prices. 


ILLUSTRATED PRICE LIST POST 
FREE ON APPLICATION. 


London Office: 18 FINCH LANE, E.C. 
Works: CHELMSFORD. 


ALSO AT 


BRUSSELS, PARIS, ROME. 


PTA G ie 


Ixxavil 


Autotype Company 


74 NEW OXFORD STREET, LONDON, W.C. 


MONOCHROME COPIES by the 
PERMANENT AUTOTYPE CARBON 
PROCESS of PICTURES by OLD MASTERS 
From the principal Collections of Note. 


Numerous examples of works by 
modern artists. 


The AUTOTYPE COMPANY'S Processes of Per- 
manent Photographic Reproduction are extensively 
employed by the Trustees of the British Museum, 
the Local Government Board, many of the Learned 
Societies, and leading Publishers. 


Copies of Coins, Seals, Medals, MSS., Drawings, 
Engravings, Art Objects, Microscopic Work, &c. 


Inquiries are invited from those requiring Book IIlustra- 
tions of the very highest quality. Specimens and 
Estimates submitted, 


The Autotype Fine Art Gallery, 


74 NEW OXFORD STREFT, LONDON, W.C. 
OPEN FREE DAILY FROM 10 TO 6. 
ae es a RE aes 


MR. EDWARD ARNOLD'S NEW BOOKS. 
THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. 
TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSON. 
Two volumes, Royal 8vo. With many Illustrations. 32s. net. 


ASTRONOMICAL DISCOVERY 


By HERBERT HALL TURNER, D.Sc., F.RB.S., 


Savilian Professor of Astronomy in the University of Oxford. 
With Illustrations and Diagrams. Demy 8vo. 10s, 6d. net. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 
By R. MELDOLA, F.R.S., Y.P.C.S., F.I.C., &c., 


Professor of Chemistry in the Cityand Guilds of London Technical College, 
Finshury. Super Royal 8vo. 21s, net. 


THE BECQUEREL RAYS 


AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. Demy 8vo. 
. 8s. 6d. net. 


With Diagrams. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Sc.D., F.R.S., 


Professor of Physics at the University of Manchester. Demy 8vo. 
With numerons Diagrams. 155. net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


Ixxxvill NATORE [JUNE 29, 1905 


MACMILLAN & CO.’S LIST. 


NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Vol. I —The Non-Metallic Elements. New Edition, completely revised by Sir H. E. Roscos, assisted by Dr. H. G. CoLMAN 
and Dr. A. HARDEN. With 217 Illustrations. Svo. 215. net. 


THIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. Consulting and Analytical Chemist and Chemical Engineer ; 
Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture. to the City and Guilds of London Institute. 
With 88 Hlustrations and numerous Tables. In Two Volumes. Medium $vo, gilt tops. 365. net. 

NATURE,—“ Vhe standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES. 


By Dr. LEWKOWITSCH, F.1.C. Svo. 65. net. 
CHEMICAL TRADE JOURNAL.-—“ Bound to become a constant companion to the chemist who deals with oils and fats.” 


THE ANNUAL OF THE BRITISH SCHOOL AT ATHENS. 


No. X. Session 1908-4. Illustrated. 175. net. 


CONTENTS :—The Palace of Knossos, A. J. Evans; Teams of Ball Players at Sparta, M. N. Tod; Grotesques and the Evil 
Eye, A. J. B. Wace; Old Egyptian Ploughs, II. Schafer; Mystica Vannns Jacchi, Miss J. E. Harrison; S. Western Laconian 
Sites, E. S. Forster ; Excavaiions at Palaikastra, R. M. Dawkins and C. T. Currelly ; kta, Rye, 


SIXTH EDITION, REVISED AND ENLARGED. 


THE ADVANCED PART OF A TREATISE ON THE 
DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part II. of a Treatise on the Whole Subject. With numerous Examples. 
By EDWARD JOHN ROUTH, Se.D., LL.D., F.R.S., &e. Svo. 14s. 


~ MAGNETISM AND ELECTRICITY FOR STUDENTS. 


By H. E. HADLEY, B.Se. (Lond.), Associate of the Royal College of Science, London; Headniaster of the School of 
Science, Kidderminster. Globe 8vo. 65, 


TWENTY-SIX GRADUATED EXERCISES IN GRAPHIC STATICS, 


some in Two Colours, and with Skeleton Data to practise upon, and including the Application to 
Roofs, Moving Locomotives, Retaining Walls, Levy's Steel Arches, Girders (Original Constructions), 
Masonry Arches, Leévy’s Weight Tables, with an Essay on Graphical Statics, in the form of a 
Running Commentary on the Exercises, each of which has full Instructions printed on its face, the 
whole forming a Supplement to the Authors’ Efementary Applied Mechanics. 
By TT. ALEXANDER, Mi.Inmst.C.E.I., Professor of Engineering, Trinity Callege, Dublin; and 
A. VW. THOMSON, D.Sc., C.E., Professor af Engineering, Callege of Science, Poona. 


FCAP. BROADSIDE. SEWED. 10s. 
ENGINEER.—“ An exceptionally good and useful work on graphic statics, which deals fully with the subject.” 


A MANUAL OF QUATERNIONS. 


By CHARLES JASPER JOLY, M.A., D.Se., F.R.S., See. R.LA.; 
Fellow of Trinity College, Dublin; Andrews’ Professor of Astronomy in the University of Dublin, and Royal Astronomer of Ireland. 
8vo. 10s. net. 
NATURE, —‘“ There can be no question as to the high merits of the ‘ Manual of Quaternions.’ It is a worthy companion 
volume to the master’s own great works.” 


WOOLWICH MATHEMATICAL PAPERS, for Admission into the Royal Military 


Academy for the years 1895-1904. Edited by E. J. BROOKSMITH, B.A., LL.M. Crown 8vo. 6s. 


PROBLEMS OF THE PANAMA CANAL, including Climatology of the Isthmus, 


Physics and Hydraulics of the River Chagres, cut at the Continental Divide, and Discussion of Plans for the Waterway. 
By Brig.-Gen. Ilenry L. Anpot, U.S. Army, retired; Consulting Engineer, New Panama Canal Company. With Map. 
Crown Sve, gilt tup, 6s. 6@. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


JUNE 29, 1905] 


PHAN 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


(9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Hlectrie 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Clalmas. 

LOSSES PAID OVER £26,000,000. 


ORWAY. —S.Y. “MIDNIGHT SUN.” 
3.178 Tons. Two Berth Cabins. All Berths 
on same level, Finest yachting steamer afloat. 

12 12 /_ Sailing July 8, 22; August 5, 19. 
| Apply ALBION S.S. CO., LTD., 
Newcastle-on-Tyne. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ROCKS, MINERALS, FOSSILS. 


For Callectors, Students, Teehnleal Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 
ts Specimens, 5/63 50 do., 10/6; roo do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Edueation Examlnatlons In 
Geology, Physlography, and Mineralogy. 
4 large stock of Minerals, Rocks, Fossils amd Microscopic Objects for 
selection. Specimens sent om approval. 
| Dabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &e., &c. 
NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MICROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


Half Tone Plates, and also Four actual Rock Sections. 
Subseription In advance, elther Monthly, 7/-; Quarterly, 21/-; 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceha, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, aad many 
‘other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
yomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD. BIRMINGHAM. 


gm, a 
MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


NATURE 


Ixxxix 


THE NEW COLLECTION OF 


388 SPECIMENS AND SLIDES OF ROCKS, 


according to H. ROSENBUSCH: ‘Elemente der 
Gesteinslehre, 2d ed. 1901.” 


Accompanied by a text-book: "Practical Petragraphy,” giving a short 
description of the polarizing microscope and its application, and also of the 
macroscopical and microscopical features of every specimen of this collec- 
tion, by Professor Dr. K. Busz of the University of Minster. This 
collection is intended for the practical use of students, and contains typical 
representatives of all important types of rocks; it is composed of 277 
massive rocks (94 deep-seated rocks, 50 dike rocks, 133 volcanic rocks), 
28 sedimentary, and 31 crystalline schists. Outof it two smaller collections 
of 250 and 165 specimens have heen selected. The prices are as follows :— 


Collection I. 336 Specimens of Rocks 380 Marks. 
A la. 336 Slides ... : - 420 |, 
‘a II. 250 Specimens of Rocks 270 dp 
a IIa, 250 Sildes .. = S10 ws 
°F III. 165 Specimens of Rocks 170 55 
» Illa. 165 Slides... ie ‘208 4 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 


PURCHASED FOR CASH OR EXCHANCED. 
The fifth edition of Catalogue No. 4, Petrography, has just 
been published (210 pages), and will be sent free of charge on 
application. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833 


WATKINS & DONCASTER, 


iow being issued in Twelve Monthly Parts, each Part containing Four Fine | 


or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. | 
deen ee ee eee eee eee ee eee ee el 


The following animals can always be supplied, either living , 


or preserved by the best methods :-— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllla, Alcy- 


yoium; Hormiphora (preserved); Leptoplana; Liveus, Ampbiporus, | 


Nereis, Aphrodite, Arenicola, Lavice, Terehella ; Lepas, Balapnus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinnm, Eledone 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE,—Advertisements and 
Communications to the Editor. 


business letters 


for 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publicatlons on Natura! History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe New Catatogue (102 pp.) just issued, post free. 


MINERALS, ROCKS, FOSSILS. 
A large stock of BRITISH AND FOREIGN MINERALS always on view. 
CORNISH MINERALS 


A SPECIALITY. 
Special display for Teachers and Students on Saturdays. Open till 7 p.m. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


CUTTELL’S ROCK CUTTING MACHINE 
is the most simple and practical for section cutting, &c., 43 x55. 
Prize Medal Exhibition of Inventions.—19 Abhotstoue Road, Putney, 
S.W. 


Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is ‘‘ Puvsis,”” Lonpon, 


SUBSCRIPTIONS TO “' NATURE.” | CHARGES FOR ADVERTISEMENTS. 
4 s. ad.) TO ALL Places Aaroap:— &£ 5. d.| eres LS. 4 6 ‘ Heh da. 
y ree ines 10 olumo o 2 uarter age, or a 
Yearly : 2 oa Ee Woeelly GLO Oy Per Line after. ee a. @ al a Colvin a <r Se 
Half-yearly om 6 Half-yearly © 15 6 OneSixteenth Page,or Eighth Col. ro © | papa pa Col 
Ouarterly o 7 6 Quarterly o 8 o| One Eighth Page, or Quarter Boe eens so 
{ Column 6 OH CAE eee 5 5 4 A) 


* The first line heing in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST, MARTIN'S STREET, LONDON, W.C. 
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Dr. J. S. HALDANE’S 
PORTABLE APPARATUS 
FOR ANALYSIS OF MINE GASES, 

(See ‘* The Investigation of Mine Air,” by Sir C. Le Neve Foster and 
Dr. Haldane, 1905, p. 116.) 

The Apparatus is arranged in a portable Mahogany Cabinet, with a rod to 
screw into tbe base, so that it 
may be stood against the sides 
of a gallery in the mine, and 
the analysis made on the spot. 


THE 
_ The external Dr. Haldane's Mine Gas Apparatus £317 6 | N L 
dimensions of the Mercury, pure, for same, 2-Ib. in 
cabinet are * A RA WI 


battle 0s 6 


13 X 73 X 34 : nea Weekes 

ie Caustic Potash Solution, 1-pint in a 

yeeieulzal Tbodle eg e e Price 25 /= 

charged aeady pte lnvesteation of Tine oe 

fe se 15 about hy Sir C. Le Neve Foster an 

sve mound Dr. Haldane, 1g05_—... uu 08 6 0 Ty OW N SO N & WM E RC E R | 

os b) 
Sole Makers: C. EH. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, LONDON, W.C. 34 CAMOMILE STREET, E.C. 


RA DIU M. 


A few Milligrams of the 


ORIGINAL HIGH ACTIVITY 


RADIUM BROMIDE 


for Sale. 


ISENTHAL & COQO., 85 MORTIMER STREET, LONDON, W. 
Contractors to the Admiralty, War, India, and Colonial Offices, Gc. 


THE LONDON STEREOSCOPIC COMPANY’S 


LATEST INTRODUCTION 


Che “ Artist” Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideat Camera for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, kc. 
The picture can be viewed the full size and focussed right up lo the moment 
of exposure. 


Wrlte for Fully Wlustrated Booklet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Trinted by Ricnarp CLAY AND Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City aii London, and published by Macmittan 
anp Co., Limitep, at St. Martin’s Street, London, W.C., and THE Macmitcan Company, 66 Fifth Avenue, New York.—Tuurspay, June 29 1905. 


AX WWIBIE IROL 


Meester DDe WOLKE, OIE SCV NiCiB 


“To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


No. 1862, VOL. 72] 


Registered as a Nerina? at the General Post Office.) 


Free. oo DE lemme? ¥ Ele, 


nickel-plated, specially 
sed owing 


to the damp heat. 
Price 10s. Ga. each. 


4-HOUR GLASSES. 


These are constructed at Newton Watks 


entirely of brass, 
for u-e in Turkish and other Baths where 


clocks and watches cannot be u 


N E YW T Oo N & Cco., 
SCIENTIFIC INSTRUMENT MAKERS 
To H.M. THE KING, H.R.H. THE PRINCE OF WALES and 
the GOVERNMENT, 


3 FLEET ST., LONDON, E.C. 


Uinls 4% 


ASHE-FINLAYSON 
COMPARASCOPE. 


For viewing two specimens side by side in 
the field of view of one microscope for 


comparison purposes. 


Particulars on application, 


R. & J. BECK, L®?: 
68 CORNHILL, LONDON, E.C. 


aw HURSDAY, ‘Wilbes 6, 


gi RSIS 


1905 [Price SIXPENCE 


[All ee are Reserved. 


‘“TDEAL” LABORATORY 
} CLAMP. 


THE 


Price Lists 
Free, 


Write 
tor 
Special 

Pamphlet. 


W. G. 


SCIENTIFIC 
GRANTA WORKS, 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tube containing both Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in the Lore of the tube in which it rises and 
falls increases the scale to about 8 inches for each inch of 
the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of zooth of an inch being easily read 
without the aid of any vernier or magnifier. 


PYE & co., 
INSTRUMENT MAKERS, 
CAMBRIDGE, 


“ Giete © <Tet 


Further Particulars and Prices of this and other 
long range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


Branches: 


xcil 
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EGYPTIAN GOVERNMENT. 
MINISTRY OF PUBLIC INSTRUCTION. 


The followiag posts at the Scbao! of Medicine, Cairo, are vacant :— 


(a) ASSISTANT to the PROFESSOR OF ANATOMY 
(Dr. G. Elliot Smith); 


(4) ASSISTANT tothe PROFESSOR OF PATHOLOGY 
(Dr. Alex. R. Ferguson). 


Each appointment is for two years, aud may he renewed at the end of 
that time. Applicants should forward copies of testimonials and such other 
particulars as are mentioned helow. 

The pay of each post is £E.320 per annum, the Egyptian pound being 
worth 6d. more than the pound sterling. 

Private Practice is not allawed. 

It is to be distinctly understood that the appointment gives no claim to 
pension or indemnity. 

- The Government reserves to itself the right to dismiss the Assistant for 
misconduct or incapacity. 

In the Government Schools, as in all State Administrations in Egypt, 
Sunday is a working day. The Schools are closed on Fridays. 

Leave will he granted on the same terms as to other Government officials. 
The possihility of taking leave, and the period of the year at which it is 
granted, depend upon the exigencies of the service. 

Pay commences from date of arrival in Cairo. On taking up his duties 
in Cairo, each Assistant will receive one month's pay in lieu of passage 
money. 

All applicants should attach a certificate from a legally qualified medical 
man, stating that in his opinion the candidate is ina fit state of health to 
undertake the duties of the post. 

All applicants should state their age, what foreign languages they know, 
and if they can be in Cairo by October 1. 

The latest mail hy which applications may be posted will leave London 
on Friday, July 14. Applications to he addressed to the Director, 
Government Schoo] of Medicine, Cairo, Egypt. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 


POLYTECHNIC SCHOOL OF ENGINEERING, 


An INSTRUCTOR in ENGINEERING is required to begin work on 
ae 3o in the Polytechnic School of Engineering, Ghizeh (near 

airo). 

The Instructor appointed will be engaged in teaching Descriptive 
Engineering and Hydraulics. 

Candidates must have had practical experience as engineers. and have 
been engaged on work of a class intimately related to the subjects to he 
taught. ‘They should he from 25 to 35 years of age, unmarried, and have a 
robust coustitution. 

A University Degree or Diploma in Engineering is an essential qualifi- 
cation. 

Salary about £430 per annum (£ Eg. 35 per mensem), rising to about 
553 per_annum (4 Eg.45 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must he sent in before July 22, 1905, addressed 
to W. C. Mackenzig, Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 


SCHOOL OF AGRICULTURE, 


An INSTRUCTOR in LAND SURVEYING and FARM 
ENGINEERING is required to begin work on September 30 in the 
School of Agriculture, Ghizeh (near Cairo). 

Preference will be given to candidates having experience of Practice and 
Teaching. They should be from 23 to 33 years of age, unmarried, and have 
a robust constitution. 

A University Degree or College Diploma is an essential qualification. 

Salary about £295 per annum (4 Eg.24 per mensem), rising to about 
#393 per annum (4 Eg. 32 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied hy 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenziz, Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Prineipal—S. W. RicHArpson, D.Sc., B.A. 


The Council of the College invite applications for the following 
appointments ;— 
1 ASSISTANT LECTURER IN ENGLISH, who will also he re- 
quired to give some elementary instruction in LATIN. Salary, 
4130 per annum. 
2. ASSISTANT LECTURER IN MATHEMATICS, who will also 
he required to give some elementary instruction in PHYSICS. 
Salary, £130 per annum. 
Applications, giving particulars of age, training, qualifications, and 
experience, with copies of three recent testimonials, must ke sent to the 


REGISTRAR (of whom further particulars may he ohtained) on or hefore 


July 17, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 


i E. Mackenzie, Ph.D., D.Sc. 
“.H. Wren, Ph.D., B.A., B.Sc. 
(ALBERT GriFFitTus, D.Sc. 
Physics .,. fee = = +: | D. Owen, B.A., B.Sc. 
(B. W. Crack, B.Sc. 


Chemistry _... oe 


E. H. Smart, M.A. 


Mathematics SUWAG sbinn,. Ba B.Sc. 3 

A. B. RENDLE chon HU isre, 
Botany ... >= a ois Pe aR Vey Fritsci, Ph.D., Bsc. 
Zoology .. w= H. W. Untruank, B.A., B.Sc. 


Geology & Mineralogy . Geo. F. Harrts, F.G.S. 
Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russlan, Dutch, & Itallan Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical aad Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1905-1906, is £15. These Courses are recog- 
nised for ‘' Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Ccurses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen, A. Macklow 
Smith; ELECTRICAL ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F, H. Lowe; 
MATHEMATICS and PHYSICS, S, Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; 
GEOLOGY, A. J. Maslen. In the evenings similar Courses will he 
conducted, but at £2 per Session. Also TECHNICAL DAY 
COURSES of three years‘ duration are arranged as a preparation for 
the Engineering, Electrical and Chemical and Metallurgical pro- 
fessions. The Laboratories and Workshop are open for RESEARCH 
under the direction of The Principal and the Heads of Departments. 


Furtber particulars may he obtained on application to The 
Secretary, who will send the Calendar and Prospectus for 34¢., or 
it may he ohtained at the Office, price rd. 


TUITION BY 
CORRESPONDENCE. 


For MATRICULATION, B.A., SCHOLARSHIPS, and PRO- 
FESSIONAL PRELIMINARIES. Tuition in Latin, Greek, French, 
Gernian, Italian, Mathematies, Mechanies, Physies, Chemis- 
try, Psychology, Logic, Political Economy, Book-keeping. 
The Stafi includes Graduates of Oxford, Cambridge, London, and Royal 
Universities.—Address Mr. J. Cuartesron, B.A, Burlington Correspond- 
ence College, Clapham Common, London, S.W. 


BOROUGH OF ASTON MANOR 
EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL Ssi@ioor 


The Committee invite applications for the following vacant appoint- 
ments ‘— 

ASSISTANT, qualified to teach Electrical Engineering, Mathematics, 
Steam, Applied Mechanics, and Engineering subjects generally. Com- 
mencing salary, £120 per annum. ‘ y 

ASSISTANT, qualified in Chemistry, Physics and Mathematics. Com- 


mencing salary, 110 per annum. 

Graduates preferred. 

Applications, giving full particulars and enclosing copies of three recent 
testimonials, should he sent to THE SECRETARY, Education Office, Albert 
Road, Aston Manar, not later than July 10, 1905. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 


The Committe: REQUIRES the services ofan ASSISTANT MASTER 
for the COUNCILCENTRAL SECONDARY SCHOOL, Suffolk Street. 
Salary, £100 to £160 per annum, according to qualifications and expe- 
rience. Candidates must be well qualified in Engineering Subjects and 


Mathematics. J ; ' 
Form of Application may be obtained from the undersigned, which 


should he returned immediately. 


JNO. ARTHUR PALMER, Secretary 
Education Department, Edmund Street, 
June 20, rgos. 
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NATURE XCiii 


The GOVERNORS of the WOOLWICH 


POLYTECHNIC invite applications for the following appointments, 
which will date from next September : ~ 


1. Five Teachers for Matbematics and Physics at commencing salaries 
ranging from £130 to £160 per annum. Two of these appointments 
are confined to Teachers (men and women) who have had experience 
in Secondary Schools. 

2. Six Teachers for the Day Sécondary Scbool (mixed) at commencing 
salaries ranging from £100 to £140 per annum. The appointments, 
which are open to men or women, will be divided, (a) two Teachers 
for Englisb, History and Latin; (4) two Teachers for French and 
Geman (c) two Teacbers for general form work in the Lower 

chool, 

One Teacher (woman) for Chemistry and Botany at a commencing 
salary of 4140 per annum, Experience in Secondary Schools 
essential. 

4. One Teacher in the School of Domestic Economy at a commencing 

salary of 490 per annum. 

5. One Teacher for Engineering subjects at a commencing salary of 4150 
per annum. 

6. One Teacher (evening classes only) for Building Construction, Builders’ 
Quantities, &c, 

7. Two Art Pupil Teachers, each at a commencing salary of £30 per 
annum. 

8. One Teacher to take Evening Classes in English, French and Latin 
preparatory for the London University Matriculation Examination. 


Further particulars of the appointments may be obtained by sending to 
the Principal a stamped addressed foodsczp envelope. The last day for 
receiving applications is Friday, July 14. 

A. J. NAYLOR, Clerk to the Governors. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
VORK PLACE, BAKER STREET, W. 


The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

There isa Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in tbe College. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 
{Recognised by the Cambridge Syndicate.) 
HEAD oF THE DEPARTMENT—Miss Mary Morton, M.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the examinations for the Teaching 
Diplomas granted by tbe Universities of London and Cambridge, beld 
annually in December. 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings. 

Full particulars on application to the Principat. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


The Governors of the above Institute invite applications for the following 
appointment :— ; 
PART-TIME ASSISTANT in the CHEMICAL DEPARTMENT, 
day and evening work. 
Applications to be made on special forms, wbich must be returned not 
Jater than July 17, to be obtained from 
W. M. MACBETH, Secretary. 


UNIVERSITY OF NEW BRUNSWICK, 


FREDERICTON, N.B., CANADA. 


Applications are invited until August 15 for the position of DEAN of the 
School of Civil Engineering and Surveying in connection with the Univer- 
sity. Salary commencing October 1, £240, with suite of rooms in College, 
suitable for a married man, and heated at the expense of the College. 

Required also at the same time, a PROFESSOR of ENGLISH and 
FRENCH who has some knowledge of German. Salary, £200, with 
rooms in College for single man, Duties begin October 1. 

Applications and testimonials sbould be sent to the ReGisTRAR o¢ the 
University of New Brunswick, Fredericton, N.B., Canada. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


RESEARCH FELLOWSHIPS 1N CHEMISTRY. 


The Recearch Fellowships founded by the Salters'and the Leathersellers' 
Companies for the encouragement of Higher Research in Chemistry in its 
relation to Manufactures, tenable at the City and Guilds Central Technical 
College, being now vacant, the Executive Committee of the Institute are 
prepared to receive applications from candidates. The grant, made by each 
Company to the Institute for this purpose are £150 a year. Copies of the 
schemes under which the Fellowships are awarded may be had from the 
Honorary SECRETARY OF THE InsTITUTE, Gresham College, Basinghall 
Street, EC. 


en 

Partnership offered in a Commercial Re- 
search Firm. Applicant must have first-class experimental training 
and about £3,000 capital. Send full particulars as to experience and 
qualifications to Box No. 1862, c/o NATURE Office. 
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; TUAOL OLE. bani 


Lntensifier. 


The best cure for weak, thin 
or flat négatives. Intensifies 


the shadow detai's as well as 


the denser deposits in one 
No 
Economical, portable and keeps. 


operation. risk of stain. 
Sald in tubes by ail chemists. 


LEAFLETS GRATIS. 


BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN, 


Chief Offces—Snow Hill Buildings, London. 


PHO. 68 


gerachy) 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED (1) Graduate for Science and Maths. Important School 
near Loncon. Salary, £120 to £150, resident. (2) PRINCIPAL of 
Technical Institute and Teacher of Electricity, £209 to £250. (3) 
Assistant Master for General Elementary Science. Degree not neces- 
sary. 22 hours’ work aweek. Technical Institute in Kent. £140 to 
£1€0, non-res. (4) Two Masters required for Physics and Chemistry 
under Dept. of Agriculture and Technical Instruction, £100 each, 
resident. Important Schools in Ireland. (gs) Physics and Maths. 
Technical Day School. £120 to £150, non-res. (6) Five Mathl. 
and Science Masters required for Public Institution near London. 
Salaries up to £160 each. (7) Graduate mainly for Practical Science. 
£80 to S100, resident. Grammar School. (8) Maths. to Scholarship 
Stand. £120, resident. Preparatory School. (9) Matbematical Mas- 
ter for County School. 4120, non-res. (10) Chemistry, Physics and 
Maths. £120, non-res. County School. Far particulars of the above 
and many other vacancies, address: —GriFFiTus, SmitH, PoweLt & 
Smuitu, Tutorial Agents (Estd. 1833), 34 Bedford St., Strand. 


COUNTY BOROUGH OF CROYDON. 
EDUCATION COMMITTEE. 


The Committee require the services of a TEACHER OF CHEMIS- 
TRY at the Central Polytechnic, Scarbrook Road, Croydon, for Session 
1905-6. 

The person appointed will be required to teach on two evenings per 
week at a fee of 205. per evening. 

Further particulars may he obtained from the undersigned, to whom 
applications, stating age, qualifications, &c., accompanied by copies of 
testimonials, must be sent not later than Wednesday, July 12, 1905. 

JAMES SMYTH, Clerk, 

Education Office, Katbarine Street, Croydon, 


Ju’y 4, 1905. 5 
MUNICIPAL TECHNICAL SCHOOLS, 
LIMERICK. 


A PRINCIPAL is required for the ahave Scbools who would also 
undertake to teach Electricity in the evenings. 

Salary, £200 to £250, according to qualifications and experience of 
organising work. 

Application to be sent before July 31 to THE SECRETARY, 69 George 
Street, Limerick, 


UNIVERSITY COLLEGE, BRISTOL. 


The Councit invite applicatinns for the post of ASSISTANT LEC- 
TURER IN MATHEMATICS. 


Full particulars may be obtained on application. 
JAMES RAFTER, Registrar. 
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MACMILLAN & CO”’S NEW BOOKS. 


NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
Vol. I.—The Non-Metallic Elements. New Edition, completely revised by Sir II. E. Roscok, assisted by Dr. II. G. Cotman 
and Dr. A. HARDEN. With 217 Illustrations, 8vo. 215. net. 


SIXTH EDITION, REVISED AND ENLARGED. 


THE ADVANCED PART OF A TREATISE ON THE 
DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part II. of a Treatise on the Whole Subject. With numerous Examples. 
By EDWARD JOHN ROUTH, Sc.D., LL.D., F.R.S., &e. 8yvo. 145. 


JULY NUMBER NOW READY. 


THE SCHOOL woR.Lb. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
Price SIXPENCE MONTHLY. 
PRINCIPAL CONTENTS FOR JULY. 

The Alternative to Greek at School. By F. W. Tleadley, M.A.—A School Holiday in France. By G. F. 
3urness, B.A.—The School Journey. By Ernest Stenhouse, B.Sc.(Lond.). _ (Illustrated.)—The Scholastic Career in 
Sweden. By Gustaf Aae, Fil. Kand.(Lund}, and C. S. Fearenside, M. A.(Oxon.).—Selection by Interview. By C. M. 
Stuart, M.A.—School Cadet Corps. II. By Edward C. Goldberg, M.A.—Studies in School Management, V. The Supply of 
Text-buoks to Secondary Schools. II. By E. Sharwood Smith, M.A.—A School Fire Brigade, II. Organisation. IXY (C, 
Carter, M.A. (IIlustrated.)—The Cost of Building, Equipment and Maintenance of Secondary Schools.—The Education 
of Pupil Teachers in Secondary Schools. By Caroline E. Rigg.—Correspondence: The Use of Graphs. By Prof. 
G. U. Bryan, F.R.S.—A State Department of Education for Ireland. By the Rev, Father Andrew Murphy and Our Irish 


Correspondent. 


MACMILLAN AND CO., LIMITED, LONDON, 
THE ENTOMOLOGIST: | 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. G. BOWR O N, 


Edited by Ricwaro Soutn, F.E.S., 


i e Assistance 
Rosert Aoxin, F.E.S. es Dr. D. Suan. PR SARBS, &. 57 EDGWARE ROAD, LONDON, W., 


W. Lucas Distant, F.E.S., &e. G. H. Verratt, F.E. 


fe ene ee eres G. WwW. a ee | has always on hand a large and varied stock of 
Martin Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 


Founded hy the late Edward Newman ‘in 1840, this Journal has heen 
the popular organ of Rritish Entomologists since 1864. [ts contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
pours of interest pertaining to the Entomology of various parts of the 
world. 

Published on the first of each month. Price 6c. Subscription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


SECOND-HAND. | 
an envscct APPARATUS 
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JUEUE TE MOORS ASIDE TOG ISI STONY JET GOR 


We publish to-day a statement signed by more 
than forty professors and heads of depart- 
ments of the University of Oxford setting forth a 


scheme for large increase in the facilities for 
research and for teaching. We have no hesitation 


in stating that these forty signatures include the 
majority of Oxford workers with a reputation for 
learning which extends beyond the borders of that 
ancient university. They also represent, with singular 
completeness, the varied lines of research which 
happily are pursued at Oxford; and it is an encourage- 
ment among the many unsatisfactory features in the 
intellectual life of the nation that they are ready and 
willing to stand side by side, each sympathising with 
the needs of other workers, each desiring to grant 
the fullest opportunities for research on the broadest 
lines. 

They doubtless feel in Oxford, as we recognise in 
London, and as Britain generally is beginning to 
know, that the real conflict in this country is not 
between science and classics, between theology and 
philosophy, or hetween the true followers of any 
branches of learning, but that the great educational 
struggle of our time and race is of an utterly different 
kind. On the one side are ranged those who hold 
that the much needed intellectual inspiration of our 
youth can only be received in an atmosphere of re- 
search, can only be given by men who are themselves 
researchers; on the opposite side stand those who 
uphold the ancient Chinese and the modern British 
educational methods. We recognise to the full the 
Imperial importance of the subject. Young men in- 
structed by purveyors of second-hand word knowledge 
are not likely to develop the germs of imagination 
and originality, and to deal effectively with the 
problems presented in the modern world which deals 
with things; and the time in which such development 
is generally possible is all too brief. When once the 
critical period of intellectual growth has been devoted 
solely to the collection and re-collection of material for 
the examiner, any awakening of original power is 
rare indeed. We have merely created one Briton the 
more incapable of using his birthright, out of sym- 
pathy with the movement which would help others to 
gain what he has lost; and his want of sympathy 
may mean a great deal. He may become a journalist 
and help to frame the opinion of the nation, he may 
enter Parliament and help to marshal the educational 
forces upon which our future existence most surely 
depends, he may be a power in the Treasury and help 
to determine the expenditure of the national income, 
he may become a schoolmaster or a college tutor and 
do unto others even as he has been done by. 

It cannot be disguised that things are in many 
respects worse than they were half a century ago. 
The University Commissioners of 1850 said of 
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Oxford :— It is generally acknowledged that both 
Oxford and the country at large suffer greatly from 
the absence of a body of learned men devoting their 
lives to the cultivation of science, and to the direction 
of academical education.”” 

The commissioners of a quarter of a century later 
did, indeed, largely increase the number of university 
professors, but it left them powerless—muzzled lions 
chained by the leg. The whole power of influencing 
the passing generations of young men it left in the 
hands of a score of independent corporations—nearly 
all of them ancient, and with noble traditions of high 
learning and profound research; but, in the intel- 
lectual backwater of our time, each has strained to 
become a petty university and the successful rival of 
all the other petty universities—the successful rival, 
that is, in the qualities developed by examination, and 
in nothing higher. To this end each has freely spent 
its endowment in entrance scholarships to compete 
with others for the men who will do best in examin- 
ations, and each has striven to secure, before and 
beyond all others, the most successful purveyor of 
knowledge which will be useful in examinations. We 
say, intentionally and deliberately, that each college 
has done these things, but are far from implying that 
all of them have no higher aims at the present time. 
We are only too glad to recognise in recent years a 
change of spirit which has led to significant de- 
partures from the scheme of the last university com- 
missioners. Magdalen, New College, and Brasenose 
have been noble leaders in a noble cause—the return 
of Oxford to ideals of learning which have been sup- 
pressed, but not altogether killed, by a false and in- 
jurious educational system. We gladly recognise 
clear evidence of the same spirit in other societies, 
and we are well aware that others, again, strongly 
desire to make provision for the highest learning, but 
are unable to do so while their whole available funds 
barely suffice to enable them to keep their place in 
the unfortunate and wasteful inter-collegiate com- 
petition which dominates both our ancient universi- 
ties. There is, however, one college in which the 
necessity for such competition is reduced to a mini- 
mum, and it is precisely here that the last com- 
missioners inflicted the crowning injury upon the 
intellectual life of Oxford—they set their seal on the 
existing constitution of All Souls. .\ college almost 
without the responsibility and the care of under- 
graduates is created, it would seem, to be the home 
of the highest learning and research. And what is 
it? Well, apart from a distinguished professoriate, a 
generous assistance to the Bodleian, and a rare and 
occasional election of men of learning to her fellow- 
ships—for all of which we freely and gladly express 
our gratitude—All Souls merely exists in order to 
encourage the worst features of an intellectual train- 


ing which exists by and for examination alone. Only 
recently the governing body rejected the move- 


ment, which happily existed among some of the 
members, to ask for evidence of original power in 
the candidates who compete for the fellowships. Yet 
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All Souls might readily do as much for learning in 
Oxford by her fellowships as she now does to pre 
vent learning—as she now does to turn the attention 
of the ablest men towards what will pay in examin- 
ations, and to shut their ears to the still small voice 
of latent imagination and original power. If All 
Souls gave her two fellowships each year for evidence 
of research, the ablest of the men studying the sub- 
jects of her choice would demand of their teachers 
inspiration and guidance in the highest work. Where 
the ablest men lead others would soon follow, and the 
whole intellectual atmosphere would rapidly change. 

All Souls unaided could do an immense deal to 
induce the other colleges to provide higher teach- 
ing, or, even better, to encourage their men to get 
help outside the college walls. As it is, she provides 
the strongest of all the forces which chain Oxford to 
that unhappy infatuation which has had so disastrous 
an effect on the imagination, the initiative, the re- 
sourcefulness of the nation. 

The title of this article was chosen in the profound 
conviction that interests much wider and more im- 
portant than those of Oxford and Cambridge are at 
stake. Our ancient universities have heavy responsi- 
bilities, extending far beyond their historic walls. 
Every new university and university college in the 
Empire draws its teachers from Oxford and Cam- 
bridge, and, for good or for evil, moulds the broad 
features of its intellectual life upon the pattern sup- 
plied by these ancient seats of learning. 

In the supreme interests of the Empire, as well as 
of the university itself, we fully sympathise with the 
aims of those who desire to render Oxford a more 


efficient instrument of research and the highest and | 


most stimulating teaching, but we have no right to 
claim their sympathy or support for our own views 
on university and collegiate life. It may well be that 
the onlooker sees weaknesses and obvious measures 
of reform hidden from those on the spot, or appearing 
to them as a far-off ideal impossible of realisation, 
at least in this generation. Speaking for those who 
watch from without, who admire and would preserve 
and strengthen the truly inspiring elements of the 
academic life at both our ancient universities, we 
would gladly see them subject to the following simple, 
but, as we believe, efficient measure of reform. 

The whole of the teaching should be entirely under 
the control of the university, which in its boards 
already possesses at least the foundation of the 
necessary apparatus. The college fellowships should 
be given in part for university teaching combined 
with original work and in part for research alone, 
to be held only during the continuance of -investi- 
gation. A career would thus be open for originality 
of a high order, and the ablest men would flock 
to our ancient seats of learning and render them 
indeed worthy of the name. Residence in homes 
of ancient learning would gain added inspiration 
when the greatest traditions of the past were re- 
newed and maintained. Even with things as they 
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are, Oxford and Cambridge, though much injured 
by competitive examinations, have been far less 
injured than England in general; and_ this they 
owe to the residential system. Little thought of, 
perhaps neglected, by the builders, the head-stone of 
the educational edifice is here to be found. Where 
mind meets mind in the free intercourse of youth there 
springs from the contact some of that fire which, 
under our present system, is rarely to be obtained in 
any other way; and not only this, but many other 
priceless advantages in the battle of life are also con- 
ferred. To these influences we owe in large part all 
that is best in the English character, and so valuable 
are the qualities thus developed, or at least greatly 
strengthened, that we regard residential colleges as 
essential to the success and usefulness of the newer 
universities. The changes we have advocated in the 
older universities would only add to this beneficent 
system increased power for good by substituting 
for the barren pride of first classes and university 
prizes the enthusiasm for a society which nobly holds 
its own in those achievements which bring renown 
wherever the advancement of learning is held in 
honour—a sufficient answer to the contention that to 
deprive a college of teaching is to render it a board- 
ing-house and nothing more. That the advancement 


| of learning is the desire of those who have signed 


the memorial we do not doubt, however much they 
may disagree with the methods here suggested for 
the attainment of their ends. On our part we feel 
such confidence in the beneficent influence of the 
increase in efficiency for which they plead, that we 
should gladly see funds provided for the purpose, 

In former centuries the highest learning was 
encouraged in this country by the munificence of 
“founders and benefactors’; and we are glad to 
know that one of the needs set forth in the accom- 
panying statement has already been generously met, 
and even more than met, by the establishment of a 
department presided over by a Beit professor of 
colonial history. But the signs of the times do not 
encourage us to anticipate any very large or fruitful 
following of this fine example; and we see no pro- 
spect of carrying out the suggested scheme in any- 
thing like completeness, except by a re-arrangement 
of the revenues of the university and the colleges, or 
by the action of a Government which is convinced 
that the national well-being is imperilled, the national 
existence at stake. 


THE SARCODINE FAUNA OF DEEP LARES. 
Les Sarcodinés des Grands Lacs. By Eugéne 
Penard. Pp. 133. (Geneva: H. Kundig, 1905.) 

R. PENARD’S enthusiastic and minute investi- 
gations into this group of the Protozoa are 

well known. In the course of many years’ study of 
the Sarcodina of the Lake of Geneva and of the sur- 
rounding country, he became convinced that there is 
a special sarcodine fauna of deep lakes. The facts on 
which he founded his theory, already embodied in his 
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two great monographs of the Rhizopods and Heliozoa, 
are here presented in a form more accessible to the 
student. About fifty species and varieties are de- 
scribed and figured, the majority being peculiar to 
deep lakes, the others characteristic of, though not 
confined to, deep lakes. 

On looking over the diagnoses of the species, it 
cannot fail to be remarked that many of them are 
distinguished by very trivial differences from other 
known species. Considering the intolerable burden of 
synonymy in zoological nomenclature which results 
from the practice of describing species on insufficient 
grounds, it is a pity that Dr. Penard should have 
conferred a specific name upon a form (Difflugia 
curvicaulis, Penard) which he naively admits he re- 
gards as scarcely even a fixed variety. Other in- 
stances are not wanting in the volume of species 
which seem to be of very little value. It is obvious 
that he makes insufficient allowance for the recognised 
variability of the species of the group. He puts too 
much reliance on size as a specific character, and gives 
an exaggerated value to minute differences in the size 
and form of the scales which encrust many species. 

Making all allowance for the slight differences on 
which he separates the abyssal species from the re- 
lated species of shallower waters, it appears that there 
is really some considerable amount of peculiarity 
among the abyssal Sarcedina. 
in the abyssal region under different forms or varieties 
from those found elsewhere. We would ask, how- 
ever, whether this peculiarity is any greater than one 
would expect from the influence which must he 
exerted by the very different environment upon the 
individuals produced in this region? 

Of interest in this country is Dr. Penard’s assertion 
that some representatives of the abyssal fauna of the 
Swiss lakes have been found by him in Loch Ness. 
The difficulty of accounting for the passage of abyssal 
forms from one lake to another is just touched upon, 
and dismissed with the short statement that several 
of the species have also been found at the margins of 
the lakes, as well as in the depths. One is tempted 
to make another explanation of this fact, and say 
that it proves that they are not peculiarly abyssal. 
Dr. Penard does not say whether he regards this 
coming to the shore as a normal mode of migration 
of abyssal species. 

In the special case of Loch Ness, there are facts 
which make it difficult to believe that the abyssal 
Rhizopods are peculiar species. No abyssal species 
of any other class has yet been found in Loch Ness. 
Some of the forms which are regarded as purely 
abyssal in the Swiss lakes are found in the shallow 
bays of many Scottish lochs, and even in peat bogs. 
This may prove an interesting fact in distribution if 
it can be shown that species which are superficial in 
Scotland have to descend to some depth in Switzer- 
land in order to find congenial conditions of tempera- 
ture. Among Dr, Penard’s abyssal forms which have 
been found in Scottish moss may be mentioned Helio- 
pera petricola, var. amethystea, Penard, and Cypho- 
deria ampulla, var major, Penard. 

Making due discount for his too high appreciation 
of minute differences, and appraising his species at 
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our own value, this volume is valuable to students of 
the Sarcodina, as there is no question of Dr. Penard’s 
painstaking accuracy of observation. His descrip- 
tions are clear and concise, while the illustrations in 
the text are excellent. 


STEAM TURBINES. 


(1) Steam Turbines, with an Appendix on Gas Tur- 
bines. By Dr. A. Stodola, of Zurich. Translated 
from the second revised and enlarged German 
edition by Dr. L. C. Loewenstein. Pp. xvi+434;5 
illustrated. (New York: D. Van Nostrand Com- 
pany; London: Archibald Constable and Co., etc 
i905.) Price 21s. net. 

(2) Baw der Dampfturbinen. By Prof. A. Musil. 
Pp. 64233. (Leipzig: B. G. Teubner, 1904.) 
Price 8 marks. 

Ole ee steam turbine has for some years now, 

thanks to the inventive genius of Mr. Parsons, 
become a formidable rival of the reciprocating steam- 

engine on land, and the past three years have seen a 

rapid increase in its use for marine purposes. On 

cross-channel steamers there is no doubt that in a few 
years it will completely oust its rival, while the adop- 
tion of this type of engine for two of the Allan line 
steamers, and the decision to use steam turbines for 
propelling the great Cunarders now being built, prob- 
ably herald the approach of the day when on these 
big liners also the reciprocating marine engine will be 
entirely displaced. 

It is not surprising, therefore, that there has grown 


' up a rapid demand for good text-books on the steam 


turbine in which both the theory and the constructive 
details of the numerous types now on the market are 
fully dealt with. In addition to numerous papers and 
articles which have been printed in the Transactions 
of our leading engineering societies and in the 
technical journals, we have had two editions of Mr. 
Neilson’s book, and now, by this English translation, 
the latest edition of Dr. Stodola’s classic work is made 
available to British engineers. 

In his preface to the second edition, Dr. Stodola 
points out that he has been able in the period which 
elapsed since the issue of the first edition to investi- 
gate experimentally several important problems un- 
touched in the first edition, as, for example, the fric- 
tional resistance of turbine wheels in, air. In the 
first section, after dealing with the elementary theory 
of the steam turbine, a concise and clear classification 
is given of the various types which have so far been 
practically successful. The more advanced thermo- 
dynamic problems which are met with in the theory 
of the steam turbine form the subject of the second 
section, and details are given of a series of valuable 
experiments on the flow of steam from orifices; these 
experiments are of great importance, and the results 
are very striking, and will undoubtedly prove of great 
value to those engaged in the design of diverging 
nozzles for turbines. In connection with this chapter, 
Mollier’s diagrams for the properties of saturated 
steam are explained; these diagrams have been re- 
produced, and, for the English edition, similar 
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diagrams, expressed in English units, have been pre- 
pared by the translator. The design of the details of 
the more important types of turbines is then investi- 
gated, and such details as the shape, the construction, 
and the strength of the blades, and the design of the 
bearings of the shafts are fully dealt with. 

In section iv., a full description is given of the 
various types of steam turbine which have so far been 
constructed and have been practically successful, and, 
in the case of several, the results of experiments by 
trained observers are given in detail. This portion of 
the book will be found of particular value to users 
of steam power who are anxious to have some know- 
ledge of the relative merits of the various types of 
turbine now on the market. The application of the 
steam turbine to marine purposes is scarcely dealt 
with in as full and comprehensive a manner in Dr. 
Stodola’s book as the rest of the subject, and a little 
more information might well have been given as to 
the relative merits of the steam turbine and the re- 
ciprocating engine for various purposes. 

The last section of the book deals with some of the 
more advanced scientific problems, treated largely 
from a mathematical point of view, which occur in 
connection with the theory and construction of the 
turbine. We might instance such problems as that 
of the distribution of pressure in any cross section of 
an expanding gas or steam jet, the deflection, due to 
its own weight, of a horizontal dise of variable thick- 
ness, and the straightening out of such rotating discs 
under the action of centrifugal forces. 

In an appendix, the possible future of the heat 
engine is briefly discussed; the main directions in 
which increased economy may be hoped for appear to 
be in the decrease of the passive resistances, such as 
friction, &c., in the supply of the heat to the motor 
only at the highest possible temperature and in the 
abstraction of the waste heat only at the lowest 
possible temperature, and in the avoidance, so far as 
possible, of all non-reversible changes of condition. 
Dr. Stodola is of opinion that in the future a heat 
motor which combines the high thermal results of the 
gas engine with the constructive advantages of the 
steam turbine will supplant all other types. Such a 
motor will be found in the gas turbine, a motor which 
at present has not reached practical constructive 
stages, 

(2) After a brief account of the history of the steam 
turbine from the days of Hero, and a discussion of 
the lines upon which recent invention has proceeded, 
Prot. Musil gives a very useful bibliography; then, as 
is usual in books on this subject, there follows a 
classification of the various steam turbines now in use. 
The theory of the well known Layal nozzle is then 
dealt with mathematically, and the Proportions of such 
nozzles are worked out in detail; the results of eNperi- 
mental investigation into this question are given, and 
the effect on the flow through such nozzles of super- 
heating the steam is discussed. The thermodynamic 
problenis involved in this branch of the theory of the 
turbine are also treated by the author with the aid 
ot entropy diagrams. 

The remainder of the book is devoted to detailed 
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| descriptions of several types of turbines, beginning 
with the Laval, which is described in detail with a 
number of illustrations. The important problems due 
to the use of a flexible shaft in this turbine are investi- 
gated, also the question of the governing of the tur- 
bine. The steam consumption of this type when under 
test is given in a series of tables, and the relation 
of the actual steam consumption to the theoretical is 
dealt with in some detail. The second type of turbine 
taken up is the Parsons, again illustrated with a 
number of well drawn plates, and here also the 
question of the governing of the turbine forms an 
important section; details of the actual steam con- 
sumption under varying loads are given, and the 
results have been put into the form of a series of 
curves, which will be of great use to the student. 

It may be well to point out that Prof. Musil ex- 
pressly excludes from the scope of his text-book the 
application of the steam turbine to marine purposes. 
The other types of turbines which are dealt with by 
Prof. Musil include the Zoelly, the Riedler-Stumpf, 
the Curtis, and the Rateau. For each type good de- 
scriptions of the mechanical details are given, with 
very clearly drawn illustrations, and in the case of the 
Zoelly and the Rateau results of tests are also given. 
Prof. Musil’s book will be found of especial value by 
students in engineering colleges, and by draughts- 
men in those engineering works where turbines are 
now built. AC, Jet, 18, 


OUR BOOK SHELF. 


By H. T. Sherringham. 
Macmillan and Co., 


An Angler’s Hours, 
Xli+ 264. (London: 
1gos.) Price 6s. net. 

MR, SHERRINGHAM deserves the thanks of all anglers 

who have an idle hour and no fishing for having 

re-published his essays in book form, and he who is 
forced by sad circumstances to enjoy his fishing 
vicariously will find his time well spent in our scribe’s 
company. There is a pleasant and old-world flavour 
in his style; whether he rises early to catch tench 
while the dew is still thick, or drowses away his 

Sunday afternoon in the July heat of a sunny garden, 

he is an entertaining companion, who boldly confesses 

to his crimes in the first person or conceals his 
triumphs, like Julius Cassar, in the third with equal 
art. But there is instruction in his essays too, such 

mild instruction as may best suit an idler, and much 

shrewd observation of the habits of fishes delicately 

imparted in pointing the moral of a failure or adorning 
the tale of a success. 

Many important considerations are thus put forward 
and discussed; for instance, the possibilities of the fiv 
as a lure for other fish than trout and their kind, and 
the hopes held out to the fisherman who finds himself 
by sone sluggish southern stream if he will only not 
despair but go forth and tempt the Cyprinids that 
haunt its troutless waters with flies and tackle suited 
to their tastes. 

Again, there is the harmless, necessary worm; Mr. 
Sherrington handles him gently (especially when 
dragging him from his burrow), and adjures us to 
treat him as a friend in need and no mere despicable 
device for luring fish to an undeserved and unedify- 
ing end. We may be cursed with the instincts of a 
poacher, but must confess to a leaning towards that 
conception of the angler’s art which advocates the 
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removal of fish from the water by the most effective 
means if fish are wanted, and by the most pleasant 
if amusement is our aim or if the waters hold few fish. 
We recall a schoolboy who fished for loaches with a 
gentle if he wanted loaches, but used a kitchen fork 
tied to the end of a stick if he wanted sport, and we 
have known others who rose superior to adverse 
circumstances, one who found all he wanted with a 
fly rod and small dace on the Cambridge Backs and 
another who could glory in the capture of eels with a 
gaff in the same unpromising water. 

Mr. Sherringham has not withdrawn the veii that 
shrouds his early exploits, and he may have been more 
orthodox; but now he despairs of nothing, but fiids 
good in all; if there are no fish he can study nature, 
and if there is no water he can shrewdly meditate on 
the ways of fish and men; an hour with him and his 
rod by a troutless tarn is as good as an hour by the 
Kennet in the mayfly time. We will not attempt to 
cull passages and quote them, or to draw invidious 
distinctions between one essay and another, but will 
leave each idle angler to do this for himself, with a 
candid admission that our own hours with Mr. Sher- 
ringham were all pleasant and instructive, but we 
should like more of them. A word of praise is also 
due to the publishers, who have produced a book the 
size and print of which add to its convenience as an 
adjunct to a-pipe, an easy chair, and idleness. 

Ibe Wo 183, 


Botany of Cook’s First Voyage. Illustrations of 
Australian Plants. By Sir Joseph Banks, P.R.S., 
and Dr. D. Solander, F.R.S. Part iii. Pp. iv+25; 
with 75 plates. (Trustees of the British Museum, 
1905.) Price 25s. 

InasmucH as Solander was a pupil of Linnzus, this 

work furnishes a link with the founder of systematic 

botany, and it is known that Linnzeus himself looked 
forward with great anticipation to the publication of 
the results of the collections made on this the first 
voyage of Captain Cook. The expectation was not 
fulfilled, and although certain of Solander’s original 
descriptions were transcribed for sending to press, the 
MS. on Australian plants did not even reach this 
stage. A draughtsman, Sydney Parkinson, accom- 
panied the expedition and executed a number of draw- 
ings, of which less than a third were finished for 
engraving purposes. Parkinson died on the voyage 
home, and other artists continued the work. The 
specimens and drawings were available, and were 
consulted by Gaertner and Sir Joseph Hooker, but 
unfortunately Bentham failed to do so when com- 
piling his ‘‘ Flora Australiensis.’’ Possibly Banks 
was responsible for some of the work, but the text is 
taken from a MS. by Solander, and this is repro- 
duced with brief notes and determinations by Mr. 
J. Britten, who has also written the interesting intro- 
duction printed with this part. In the notices of the 
earlier parts reference was made to some of the 
generic names, and, at a time when the rules of 
nomenclature are being discussed, it is appropriate 
to instance the name Banksia, that the majority of 
botanists associate with a genus of the order Pro- 
teacez, whereas Mr. Britten, in accordance with his 
views, adopts Isostylis, and refers Banksia to the 
genus of the order Thymelacez, otherwise known 
as Pimelea. This is merely quoted as an illustration 
of the confusion of names which renders it most 
desirable that a uniform system should be universally 
adopted. The present volume, with the two preceding 
parts, completes the Australian plants, and for this 
worthy tribute to the authors botany is indebted to 
Mr. Britten for his careful revision and to the British 
Museum for the production. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
te return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTurE. 
No notice is taken of anonymous communications.] 


Education in Belgium and Holland. 


Durinc a recent cycling tour in parts of Belgium and 
Holland, as well as during the outward and homeward 
voyages on a Dutch trading steamer plying between a 
neighbouring Cornish port and Amsterdam and Antwerp, 
I have been greatly struck by several examples of the 
apparent educational superiority of Holland and Belgium 
over our own country, and at the present moment these 
examples may not be without interest to your readers. 

(3) We were staying at a little Inn near Dinant, in 
Belgium, and our hostess, seeing us occupied in drying 
some botanical specimens, brought us the herbarium of 
her son, a boy of about thirteen. These specimens were 
admirably dried and mounted, and were labelled with 
details concerning the characters of the order, &c., in 
such wise as to constitute a valuable educational asset. 
On inquiry, we found that the lad was a pupil at the 
lycée of Dinant, and that botany was a compulsory sub- 
ject there, although the lad had not yet reached the stage 
of learning foreign languages. The boy himself was so 
bright and intelligent, and so brimful of enthusiasm for 
botany, that we at once supposed him to be exceptionally 
intelligent; but some old friends of the family informed 
us that until a year ago he was shy and ‘ lumpish,’’ and 
that the transformation had been effected by the lycée. 
Commend me to such schools! 

(2) The skipper of the Dutch steamer on which we re- 
turned told me that in the elementary schools of Amster- 
dam the children are taken at intervals to the ‘‘ Zoo’”’ 
to receive object-lessons on the animals about which they 
read at school, and on other occasions are taken into the 
fields to receive object-lessons on the wild flowers; and 
what struck me especially was that this ‘‘ mere sailor ” 
—this skipper of a tramp steamer—fully appreciated the 
value of such practical instruction as giving an interest 
and sense of reality to his children’s school-work. It was 
also rather surprising to hear such a man express the 
opinion that a little knowledge of astronomy rendered 
certain theological doctrines impossible of belief. 

(3) The skipper of the outgoing Dutch steamer ex- 
plained to me that the standard for mates’ and masters’ 
certificates in the Dutch mercantile marine is higher 
than in ours, there being three stages of mates’ certifi- 
cates instead of our two, and that before taking out a 
master’s certificate it is necessary to attend a course of 
simple medical instruction for some months—surely a verv 
reasonable regulation. On the subject of Englishmen’s 
usual inability to speak a foreign language, he opined that 
this inability was due to our laziness—not realising, prob- 
ably, the absurdities of our traditional school system. 

(4) The second mate of one of these steamers—a rough 
lad of twenty-one—seeing me reading a volume of verse 
in a well known “ series ’’ with distinctive binding, asked 
me if ] knew a book like that with Longfellow’s poetry, 
for he had it at home and liked it! I cannot imagine 
an Englishman of the same age and status knowing a 
poet even in his own language, much less a foreign 
poet. 

JT must not occupy your space by drawing from these 
facts the moral that is obvious enough, but will conclude 
with two statements on which it is not pleasant to reflect. 
These Dutch steamers have driven out a line of English 
steamers which formerly traded between Fowey and Ant- 
werp, and now practically monopolise the china-clay 
trade between these two ports; and of the total crews of 
forty-one carried by the two boats mentioned above, thirty- 
nine were Dutchmen and two were Germans from the 
Dutch border, whereas everyone knows that on Englis 
vessels often only a small minority of the crew are English. 
Are such results surprising ? F, H. Perry-Coste. 

Polperro, Cornwall, June 22. 
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The ‘‘ Bubbling” Method and Vapour Pressures. 

In the course of an endeavour to determine the osmotic 
pressure of a solution by measuring the relative lowering 
of its vapour pressure, we have been led to abandon 
Oswald and Walker’s bubbling method on account of its 
inherent inaccuracy. 

As the disabilities of this method seem to have been 
overlooked, we think that this note may be of use to 
other workers in the same field. 

Oswald and Walker, it will be remembered, bubbled 
dry air through the solution, then through the water, and 
absorbed the moisture by means of sulphuric acid. The 
loss of weight of the water measures the relative lower- 
ing of the vapour pressure of the solution, and the gain 
in weight of the sulphuric acid represents the vapour 
pressure of the pure solvent, water. 

Assuming the air to be at the same temperature through- 
out, it can easily be seen that the space occupied by a 
bubble of air, when leaving the solution, will be less than 
that which the same bubble will occupy when leaving the 
water, that is, the bubble expands while travelling up the 
water column, and will have taken up more water vapour 
than it should. The expansion of the bubble (and con- 
sequently the amount of vapour necessary to saturate the 
space occupied by it) is proportional to the difference in 
pressure at the top and bottom of the water column. If 
the total depth of the latter be, say, 6 inches, and the 
barometer stand at 30 feet of water, then an error of 
I part in 60 is induced. 

This can conveniently be verified by passing air through 
two or more Winkler’s tubes filled with water; it will 
always be found that the exit tube has lost weight. 
Owing to the form of the equation connecting osmotic and 
vapour pressures, the effect of the above error is magnified. 

BERKELEY. 


Foxcombe, near Oxford. E. G. J. Hartey. 


Luminosity and Colour. 

In conjunction with my other methods of testing colour 
vision, | have been using Rayleigh’s apparatus for match- 
ing yellow with a mixture of spectral red and green. I 
find that the proportions of red and. green depend upon 
the luminosity of the match (both the mixed colour and 
the simple one being of similar luminosity); for instance, 
1 require two and a half times as much green in the 
mixed colour when the match is bright compared with a 
match at a lower luminosity. Some persons make a match 
which is nearly the same at several luminosities, others 
require more and more green as the luminosity is 
diminished, and others when the luminosity is diminished 
cannot make a match at all. So three normal sighted 
persons may make a similar match at one luminosity, and 
at another one may appear to be an anomalous trichro- 
matic and the other colour blind. 1 find that a colour 
blind person (a dichromic with considerable shortening of 
the red end of the spectrum) may make a match like a 
normal sighted one. F. W. Epripce-Green. 

St. John’s College, Cambridge. 


MEETING OF THE BRITISH ASSOCIATION 
IN SOUTH AFRICA. 
“THE arrangements for the forthcoming meeting of 
the British Association in South Africa have now 
been completed, and Mr. Silva White, the assistant 
secretary of the association, sailed for Cape Town in 
the Walmer Castle on Saturday last, July 1. The 
number of members who will proceed to South Africa 
to attend the meeting is 385, and of these no less 
than 276 members have intimated their intention to 
visit the Victoria Falls at the conclusion of the 
ordinary work of the association. The official party, 
consisting of leading representatives of science and 
guests of the association, with the general and 
sectional officers for this meeting and the president, 
tumbers 140 in all, and will sail by the Saxon on 
July 29. Most of the other members will proceed to 
the meeting by the Durkam Castle and the Kildonan 
Castle, both of which sail on July 22. 
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In a previous article (May 18, p. 59) the local 
arrangements for the meeting were described. There 
will be receptions and social functions, excursions, 
&c., at Cape Town, Durban, Pietermaritzburg, 
Johannesburg, Kimberley, and Bulawayo, The central 
organising committee for South Africa (chairman, 
Sir David Gill, K.C.B., F.R.S., hon. secretary, Dr. 
Gilchrist) has carried out the coordinating work of 
the programme. The lists of local committees and 
subcommittees contain nearly one thousand names, 
from which it may be concluded that much interest 
is taken in the meeting. 

As already mentioned, lectures of a popular 
character will be delivered at the chief towns visited. 
These lectures have now been definitely arranged as 
follows :— 

Cape Town: W. J. Burchell’s discoveries in South 
Africa, Prof. Poulton; some surface actions of fluids, 
Mr. C. V. Boys. Durban: Mountains: the highest 
Himalaya, Mr. D.  Freshfield. Pietermaritzburg: 
Sleeping-sickness, Colonel D. Bruce. Johannesburg: 
Distribution of power, Prof. Ayrton; steel as an 
igneous rock, Prof. Arnold. Pretoria: Fly-borne 
diseases, malaria, sleeping-sickness, &c., Mr. A. E. 
Shipley. Bloemfontein: The Milky Way and the 
clouds of Magellan, Mr. A. R. Hinks. Kimberley: 
Diamonds, Sir William Crookes; bearing of engineer- 
ing on mining, Prof. Porter. Bulawayo: Zimbabwe, 
Mr. Randall-MaclIver. 

The president’s address to the association will be 
delivered at Cape Town on August 15, and at 
Johannesburg on August 30. Mr. G. W. Lamplugh’s 
report on the geology of the Victoria Falls will take 
the form of an afternoon address to Section C at 
Johannesburg. 

Subjoined is a draft programme of the work of the 
sections : 

Section A (Mathematics and Physics)—Cape Town: 
President’s address; progress of the arc of meridian and 
geodetic survey of South Africa, Sir D. Gill; to what 
extent can the ether affect the motion of matter? Prof. J. 
Larmor; observations of atmospheric electricity in South 
Africa, Prof. Beattie and Mr. Lyle; leak of electricity 
from certain heated substances, Prof. Beattie; the found- 
ations of the kinetic theory of gases, Mr. Burbury; appli- 
cation of the kinetic theory of nebulz, Mr. J. H. Jeans; 
radiation at low temperatures, Dr. J. T. Bottomley. There 
will also probably be communications from Mr. Hough on 
tides, and from Dr. Roberts on the Algol variables. 
Johannesburg: On the teaching of elementary mechanics 
(jointly with Section L if possible), Prof. J. Perry; on 
flight, Prof. G. H, Bryan; (1) electrical conductivity in 
relation to chemical action; (2) magnetic survey of South 
Africa, Prof. Beattie; report of the seismological com- 
mittee, Prof. J. Milne; a form of dry Daniell cell, Mr. J. 
Brown; the strength of winding ropes in mines, Prof. 
Perry; the experimental foundations of the theory of hear 
conduction, Dr. C. H. Lees. There will probably be a 
communication from Mr. Sutton on the meteorology of 
South Africa. 

Section B (Chemistry).—Detailed information regarding 
papers offered by members in South Africa has not yet 
been received, but the following provisional arrangement 
has been made:—Cape Town: Recent advances in agri- 
cultural science, A. D. Hall; vegetable assimilation, Dr. 
Horace T. Brown; enzyme action, Dr. E. F. Armstrong. 
These communications are intended to serve as a basis of 
discussion of agricultural chemical problems. Johannes- 
burg: President’s address; reports on various aspects of 
the metallurgy of gold by local experts. Communications 
by Dr. H. Marshall on the experimental basis of the 
dissociation hypothesis, and by H. Ingle on the soils of 
the Transvaal, have been provisionally accepted. 

Section C (Geology).—Cape Town: Opening remarks by 
the president; the continent of Africa in relation to the 
physical history of the earth, Prof. W. J. Sollas; the 
classification of the Karroo beds of South Africa, Prof. R. 
Broom; report of the committee on the fauna and flora 
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of the English Trias, J. Lomas; extraordinary daily fluctu- 
ations in a Karroo well, Prof. A. Young; and other papers 
on the Karroo or Trias. Joint meeting with Section E 
(Geography).—The physical geography of Cape Colony, 
H. C. Schunke-Holloway ; Glacial periods in South Africa, 
A. W. Rogers; changes of climate, as shown by move- 
ments of the snow line and upper tree fine since Tertiary 
times, Prof. A. Penck; physiographicaf subject, Prof. 
W. M. Davis; Baviaan’s Ktoof, a contribution to the 
theory of mountain folds, E. H. L. Schwarz; the Storm- 
berg formation in the Cape Colony, A. L. Du Toit; on 
the geology of South Victoria Land, UH. T. Ferrar. 
Johannesburg: President’s address; magnetic segregation 
of sulphide ores, Dr. A. P. Coleman; marginal phenomena 
of granite domes, Prof. G. A. J. Cole; relation of the 
igneous rocks to the crystalline schists, F. P. Mennell; 
the indicators of the goldfield of Ballarat, Prof. J. W. 
Gregory; petrographical subject, Prof. R. B. Young; the 
diamond pipes and fissures of South Africa, H. S. Harger; 
recent work of the Transvaal Geological Survey, H. 
Kynaston; the Victoria Falls, G. W. Lamplugh; the 
great laccolitic intrusions of the Bushveld, Dr. G. A. F. 
Molengraaff; evidences in the Transvaal of Glacial con- 
ditions in permo-Carboniferous times, E. T. Mellor; geo- 
logical notes on the excursion to Pretoria, A. L. Hail; 
the great West Rand upthrust, Dr. J. T. Carrick; notes 
on a sedimentary formation older than the Witwatersrand 
beds, E. Jorissen; interesting outlines of the Witwatersrand 
formation, Dr. J. T. Carrick. 

Section D (Zoology).—Cape Town: President’s address; 
the Triassic reptiles of South Africa, with remarks on 
the origin of mammals, Dr. Broom; a comparison of the 
Permian reptiles of Russia with those of South Africa, 
Prof. malitzky; South African scorpions, Dr. Purcell; 
recent work on gametogenesis and its bearing on theories 
of heredity, L. Doncaster; the migration of birds in the 
southern hemisphere, W. L. Sclater; the ostrich, A. H. 
Evans. Johannesburg: Pearl oysters and pearls, Prof. 
Herdman; recent discoveries in the South African deep 
sea, Dr. Gilchrist; cephalodiscus, Dr. Harmer; the grow- 
ing-point in vertebrates, Prof. Cleland; South African ticks, 
Drs. Cooper-Foster and Nuttall. 

Section E (Geography).—Cape Town: President’s 
address; afforestation of South Africa; the unveiling of 
the coasts of Africa (lantern views of old maps), H. Yute 
Oldham; the Ordnance Survey of the United Kingdom, 
Coionel Johnston; a comparison of the periodicity of the 
meteorological conditions of London and Cape Town, Dr. 
H. R. Mili; Gough Isiand, Rudmose Brown; terrestrial 
globes as a necessary adjunct to the teaching of geography, 
Captain Creak; excursions as a means of teaching geo- 
graphy (lantern), J. Lomas. Johannesburg: The evolution 
of Africa, Dr. J. Scott Keltie; a new rainfall map of 
Africa, A. J. Herbertson and P. C. Waite; boundaries and 
areas in Africa, J. Bolton; the physical geography of the 
Transvaal, Tudor Trevor; notes on the geography of 
Africa south of the Limpopo, F. 5S. Watermeyer; the 
game preserves of the Transvaal, Major Stevenson 
Hamilton, D.S.O.; the Sikhim Himalayas and Tibet, 
Douglas W. Freshfield; Asiatic subject, Prof. Cordier. 

Section G (Engineering).—Cape Town: Metcalfe on 
Zambezi Bridge and Rhodesian railways; ocean turbine 
boats, Prof. Byles; roiler bearings, wire ropes in mines, 
and probably automobiles. Johannesburg: President's 
address (irrigation); strength of winding ropes in mines, 
Prof. Perry. 

Section H (Anthropology).—Cape Town: President’s 
address; the totemism of the Bantu, E. S. Hartfand; the 
musical instruments of the natives of South Africa, Hy. 
Batfour; American Negroes, Miss Pullen-Burry; artificial 
deformation in Africa, Dr. von Luschan. Johannesburg: 
arts and crafts among the natives of South Africa, Dr. 
Schoenland; stone implements in South Africa, Mr. John- 
stone; bushman paintings with reproductions, Dr. Squire; 
the affinities of the Hottentots, Dr. von Luschan; the 
Modjadje, Rev. Reuter; the Bawenda, Rev. Gottschling ; 
report on Zimbabwe, Mr. Maclver; the Basuto, H. E. 
Mabille. 

Section I (Physiology).—Cape Town: Discussion on the 
effect of climate on health, opened by Sir T. Lauder 
Brunton (Dr. David Ferrier, Prof. McKendrick, Dr. 
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Gregory, Dr. Jasper Anderson, Prof. Bohr, and Dr. J. A. 
Mitchell will take part); so-called scurvy of South Africa, 
Dr. Gregory; on plague, Dr. J. A. Mitchell; feprosy in 
Cape Colony, Dr. A. S. Black; South African drugs, Dr. 
Moberley ; discussion on horse-sickness and affied diseases, 
opened by Dr. Edington (Dr. Hutcheon, Mr. du Piessis, 
Dr. Wm. Robertson, Colonef Bruce, and Prof. Sims Wood- 
head will take part); stock diseases in South Africa, Dr. 
Hutcheon; ticks as a means of conveying disease in South 
Africa, Mr. Lounsbury. Johannesburg: President’s address ; 
horse-sickness, Dr. Theiler; rinderpest, Dr. G. Turner; 
a discussion on lung diseases in connection with mining 
(Dr. Sims Woodhead) is under consideration; nervous 
diseases, Prof. Ferrier; the life-history of coloured 
jabourers in the Transvaal, Dr. D. Macaulay and Dr. 
Louis irvine; dysentery, Colonel Cecil Birt. 

Section K (Botany).—Cape Town: The present position 
of our knowledge of seaweeds, Prof. R. W. Phillips; the 
fossil floras of South Africa, A. C. Seward; educational 
methods in the teaching of botany, Harold Wager; notes 
on irrigation farming on the Orange River, F. B. Parkin- 
son. Johannesburg: President’s address; photography as 
an aid to cecological research, Prof. F. E. Weiss; the 
problems of heredity, R. P. Gregory. It is expected that 
Prof. Engler, Prof. Pearson, and others will contribute 
papers. 

Section L (Educational Science).—Cape Town : President’s 
address; the teaching of science, Prof. H. E, Armstrong; 
the teaching of science in South Africa, Dr. Hahn; rural 
education, appropriate to colonial life in South Africa, and 
agriculture, A. D. Hail; the higher education of women in 
South Africa, Miss Clark; disabifities of South African 
school boys, W. A. Way; Cape education, its difficulties 
and development, Rev. W. E. C. Clarke. Johannesburg: 
Changes in the Dutch language since its introduction into 
South Africa, Dr. Brill; education on the veldt, Mr. 
Corbett ; prospects of secondary schools in the Transvaal, 
Mr. Hope; teaching of agriculture, F. B. Smith; native 
education, Hobart Houghton; progress of education in the 
Transvaal, H. Warre Cornish; education in Rhodesia, 
G. Duthie; a schoof of forestry, T. R. Simms; the teach- 
ing of architecture, R. G. Kirkby; education in the Orange 
River Colony, Hugh Gunn; manuai instruction in the 
Transvaal, T. Lowden; recent improvements in the train- 
ing of infants, with special reference to South Africa, Miss 
Welldon; discussion with Section A, the teaching of 
elementary mathematics. 


THE PRINCIPLES OF GEOLOGY. 


Ap ee principles are, notwithstanding the origin of 
the word, the last things you attain to in the 
course of scientific investigation; but they are what 
you first explain to another who is commencing his 
study. You may make a further selection of such 
parts as are for any reason the easiest or most suit- 
able for him to begin with, and call them the 
elements. Lyell’s classic work has pretty well fixed 
what shall be the conventional meaning of ‘‘ The 
Principles of Geology.’? They are the laws or ex- 
planations which we arrive at in respect of the pheno- 
mena exhibited in the earth’s crust from direct observ- 
ation of those phenomena themselves or of the recent 
operations of nature which we see producing 
analogous results. Their value depends upon the 
opportunities afforded of obtaining evidence and upon 
the personal faculty of eliminating sources of error. 

In the case of geology, the subject is so vast that 
its different branches are growing further and further 
apart, until they seem to have an intergrowth with 
the branches from other subjects the original stem 
of which was far removed from their own. 

From the observation of rock masses inferences 
have been drawn as to the conditions which prevailed 
in past times, and theories have been propounded as 

1 ‘*Structuraland Field Geology.” Hy Dr. Jas. Geikie. Pp. xx+ 435. 
(Edinburgh: Oliver and Boyd; London: Gurney and Jackson, 1905.) 
Price 12s. 6d. net. 
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to the forces which have rolled up the strata and pro- 
duced such varied superficial and deep-seated pheno- 
mena. These form the principles of dynamical 
geology, and it is the description of the resultant 
structures and the methods of observation which form 
the chief subject of the interesting handbook just 
published by Dr. James Geikie under the title 
“ Structural and Field Geology.”’ 

The two first chapters are devoted to an examin- 
ation of the rock-forming minerals. These are very 
few in number if we leave out all except those which 
are the essential constituents of the common rocks. 

After studying their composition and characteristics 
in hand specimens or small slices adapted for ex- 
amination under the microscope, there is much to be 


Photo. by HM. Geological Survey, 


Fig, 1.—Fault-rock, River Garry, at Dalnacardoch, Perthshire. 
(Reproduced on a redaced scale an cunctue and Field Geology,” 
eikie. 


learnt as to the history of the earth's crust from the 
observation of large masses of rock. We can see 
whether they were laid down in comparatively tran- 
quil water, or hurled along by torrents, or dashed 
against a shore. We notice that what was once mud 
or sand or shingle is now solid rock, and we try to 
make out in each case whether this was brought about 
by the introduction of some cementing material or 
caused by the pressure of superineumbent masses, and 
whether the changes were helped by the action of the 
high temperature experienced by rocks depressed to 
great depths or crushed by irresistible earth move- 


ments. Chemical reactions and the crystallisation of , 
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various minerals out of the material of the rock pro- 
duce changes on a small scale, as seen in concretions 
and drusy cavities, or on a large scale as in the 
case of the formation of vast beds of crystalline lime- 
stone from the calcareous fragments of various 
organisms. We can infer from a comparison of 
certain rocks with the products of recent volcanoes 
that ancient volcanoes also injected molten matter 
through the riven rocks, poured out vast sheets of 
lava, and covered wide areas with volcanic ash. 

The rocks so formed and so altered have yet to be 
regarded from another point of view. They have been 
depressed, uplifted, and thrown into all sorts of posi- 
tions, now being dragged out, now crumpled up into 
every variety of fold, the compressible portions often 
making up by vertical thickening what they lose in 
horizontal extent, and those that would not yield to 
such molecular re-arrangement being reduced to the 
same dimensions by crumpling. 

Divisional] planes are developed in them, some being 
due to crush, some to shrinkage, some to the variety 
in the succession of deposits, and when the strained 
and bending rock must break it is apt to give along 
these lines of weakness, so that we find faults 
commonly coinciding with master joints, thrusts with 
bedding planes, and so on. 

The last seven chapters are more specially devoted 
to the second subject in the title of the book, namely, 
field geology. This could not be altogether dis- 
sociated from the observations recorded in the earlier 
part of the work. The information there given is the 
outcome of original observations in the field, but our 
author now deals more with the methods employed, 
and explains what are the most useful appliances for 
the work and what are the indications which the 
surveyor must be on the alert to detect. Perhaps, 
having regard to the numerous monographs which 
have recently been published on the subject of 
scenery, he has given greater prominence to the 
causes than to the effects, to the earth structures to 
which most scenic features must ultimately be re- 
ferred rather than to the total result of movement 
and denudation by which anomalous river flows and 
abnormal features must be explained. 

A study of recent erganisms enables us sometimes 
to establish the relation between the soft and perish- 
able parts and the hard parts which alone are 
commonly preserved in the rocks, and thus by a com- 
parison of the fossil forms with their nearest recent 
representatives to learn something of the order of 
suecession of life upon the earth and the conditions 
under which fossil plants and animals existed. Such 
mnalogies must not, however, be pressed too hard. 
Even such a recent case as the occurrence together of 
the remains of lion, hyana, and hippopotamus with 
the hairy elephant and woolly rhinoceros in our gravel 
terraces can hardly yet be said to have received an 
altogether satisfactory explanation. Before we draw 
inferences from the abundance or rarity of certain 
fossil organisms we must carefully consider their 
mode of entombment and the conditions which favour 
the preservation or the destruction of their remains. 

Dr. Geikie has dealt very shortly with these prin- 
ciples of palzontology, but devotes most of his work 
to the inorganic side of geology. 

Even with this limitation of subject the worl: tales 
a somewhat encyclopaedic character owing to the great 
number and variety of the observations and inferences 
which have to be recorded. The treatment is rather 
dogmatic than critical. With an author so experi- 
enced and acute in observation this may be for many 
an advantage, but students require a discussion of 
arguments where conclusions differ, and references to 
other authors where they may find the matters more 
fully treated which are here of nécessity briefly stated. 
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The formation of ripple marks, for instance, wants 
fuller explanation than the statement that ** they owe 
their origin to a wave-like motion set up in the 
semifluid sediment by the water passing over it."’ 
The work is illustrated by a large number of 
diagrammatic sketches by the author and photographs 
by members of the stati of the Geological Survey. 
As examples, we reproduce the pictures of two 
common phenomena which have many points of 
general resemblance to one another but a_ very 
different origin. Plate xxxix. represents a fissure the 
strata on either side of which have been relatively 
displaced by earth movements, cither repeatedly in 
one direction or with a to-and-fro motion, so that 
the walls of the fissure have been rubbed smooth, 


Fig. 2.—Basalt Dyke Cutting Sandstone and Shale, Kilbride Bennan, Arran. 


fluted, and polished by the movement. The triturated 
rock and the fragments brolxen off fill the crack, and 
this débris is often penetrated by mineral matter and 
consolidated into a mass harder than the rocks 
through which it passes. The walls of the fissure 
are sometimes altered mechanically and by infiltering 
water to a considerable depth. 

In Plate xliv., on the other hand, we see a rift 
in the rocks filled with matter which has welled up 
from deep-seated rock which has become molten. In 
this case, also, the immediately adjoining portion of 
the rock which it traverses is altered, and very 
commonly shows slickensides when earth movements 
have acted upon these two rocks of such different 
tenacity and hardness; but the composition of the 
traversing rocks is so unlike in the two cases, and 
the character of the marginal alterations so dissimilar, 
that there is seldom any room for doubt as to the 
origin of each. 
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Our author has wisely avoided most of the shibbo- 
leths which it is the fashion for specialists to introduce 
into their explanations of the simplest phenomena, 
but though students may escape the interruption of 
having to consider the exact application of mylonisa- 
tion and schillerisation, which are not in the index, 
though one is found in the text, they must learn the 
meaning of such terms as synclinorium or gcanticline. 
Difficultics and absurdities in nomenclature are 
perhaps characteristic of the present phase of scientific 
literature, and our author has been wonderfully con- 
siderate in this matter, and has given us a very 
useful handbook, admirable in the freshness and terse- 
ness of its descriptions and the clearness and abund- 
ance of its illustrations. 


Photo. bv A.M, Geological Survey. 
(Fron ‘'Strustural and Field Geology,” J. Geikie.) 


NOTES. 


AMONG those who are the recipients of the King's birth- 
day honours we notice the following :—Lord Rayleigh, 
O.M., F.R.S., has been made a Privy Councillor; Knight- 
hoods have been conferred upon Prof. T. McCall Anderson, 
of the University of Glasgow; Mr. E. W. Brabrook, C.B., 
formerly Registrar of Friendly Societies; Dr. A. B. W. 
KXennedy, F.R.S., Emeritus professor of engineering and 
mechanical technology at University College, London, and 
president of the Admiralty Committee on Machinery 
Designs; Dr. Boverton Redwood; and Dr. W. J. Smyly, 
president of the Royal College of Physicians, Ireland. 
Colonel D. Bruce, F.R.S., has been made a Knight Com- 
mander of the Bath. Dr. W. T. Prout, principal medicat 
officer, colony of Sierra Leone, and Dr. J. W. Robertson, 
Jate Commissioner of Agriculture and Dairying of the 
Dominion of Canada, have been made C.M.G.’s. The 


BUS 


honour of Knight Bachelor has been conferred upon Dr. 
E. S. Stevenson, member of the medical council of the 
Cape of Good Hope; and Mr. Philip Watts, F.R.S., 
Director of Naval Construction, made an ordinary 
member of the Civil Division of the Second Division, or 
Knight Commander, of the Order of the Bath. 


is 


A MEETING of Members of Parliament, presided over by 
Mr. Haldane, met on Tuesday last in a committee room 
of the House of Commons to consider the question of a 
request for an additional State grant to the National 
Physical Laboratory. Dr. Glazebrook having made a 
statement as to the aims and needs of the laboratory, was 
followed by Mr. Chamberlain, who in the course of his 
remarks said that the real problem of the nation was how 
to improve our highest education. He felt convinced 
that if they were to speak of the whole matter as an 
investment, it was from higher education that they would 
gain the fargest return. He asked in what way the 
National Physical Laboratory was distinct from other uni- 
versities, such as those of Birmingham, Liverpool, Man- 
chester, and Sheffield. He asked this because it was not 
merely the object of the universities to educate young 
Persons; it was their object to Carry on post-graduate 
research in the fargest possible way—to make precisely 
the experiments which the laboratory was making. They 
did not want in any way to discourage that work in 
these separate universities ; they did not want to centratise 
any branch of scientific work. He had himself rather a 
horror of central institutions, and he had a great belief 
in the freedom and the competition of a number of separate 
centres. He was sure that there was no idea of injurious 
competition in the minds of the promoters of the meeting ; 
but he would like to be certain that it might not have 
that effect. After all, they were all more or fess de- 
pendent, and they would be increasingly dependent, upon 
State aid, of which they had had very little up to the 
present. Were the universities, each of them, to apply 
separately and frighten the Treasury, or were they to 
put their forces together, and go as one body representing 
the whole and ask for a very largely increased grant, 
leaving it for consideration afterwards how that grant 
should be divided? Why were they making a special 
demand at that time for that particular institution? He 
was afl in favour of giving assistance to any institution 
of the kind. But he should fike to know in what way 
this was to be distinguished from the University of Liver- 
pooi or any of the others where they were carrying on the 
work of physical research. He would even ask why the 
promoters of this institution should operate alone—whether 
they would not do much more if they all came together. 
In that case they would, of course, have very much larger 
Parliamentary support. If each institution was to ask 
for what it wanted he was afraid the chances of success 
would not be great. He might be considered to be throw- 
ing cold water on the matter at the beginning, but as a 
fact he most entirely sympathised with the general object. 
He thought that such an institution was absolutely 
necessary, and if there were no others, then he would say 
most distinctly that it would have a special claim upon 
them. But as there were, and as they were all in their 
infancy, he wished to know in what way it was thought 
best to treat the matter when they approached the Govern- 
ment, whether as a whole on behalf of scientific instruc- 
tion generally or whether on behalf of the claims of that 
particular institution. The chairman said they were all | 
interested in what Mr. Chamberlain had said, and his } 
suggestion of a collective movement in favour of the 
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highest education. He thought the work that the National 
Physical Laboratory was doing could not be organised in 
connection with any of the universities. The following 
resolution was then put to the meeting and carried 
unanimously :—‘‘ That this meeting, being satisfied of the 
necessity of further State aid to the National Physical 
Laboratory, at Teddington, as regards both equipment and 
maintenance, requests the chairman and conveners of this 
meeting to prepare and present a memorial to the Chan- 
cellor of the Exchequer asking for such additiona{l aid, 
and that the memorial be signed by members here present 
or who, being absent, may be in sympathy with its 
objects.’” Mr. Chamberlain, who had to leave before a 
decision was arrived at, said that if the meeting decided 
in favour of the resolution his name might be attached 
to it. 


On Monday fast Mr. Ailwyn Fellowes, President of the 
Board of Agriculture, was waited upon by a deputation 
from the Pharmaceutical Society respecting the proposed 
legislation to extend to other than chemists the right of 
selling poisonous products used in agriculture and _horti- 
culture. It was argued on behalf of the society that it 
would be dangerous to the public to allow any one to sell 
poisonous articles; that there was no difficulty in the way 
of farmers or horticulturists getting the articles through a 
chemist as cheaply as through any other person; and the 
public would be safeguarded by the special knowledge of 
the chemist and druggist. In reply, the President of the 
Board ef Agriculture said he had received an enormous 
number of resolutions from all over the country in favour 
of a relaxation of the present law. The new regulations 
under the proposed Bill would provide :—({1) that no 
poisonous substance shall be kept in any shop or premises 


where articles of food are stored or kept for sale; (2) that 


poisons must be kept in a separate cupboard from other 
goods; (3) all poisons shall be sold in an enclosed vessel, 
labelled with the word ‘‘ Poison’; (4) liquid poisons shall 
be sold only in bottles or tins easily distinguishable by 
touch from ordinary bottles or tins; (5) in granting licences 
the focal authority shali have regard to the facilities 
already existing in the neighbourhood for the purchase of 
poisonous compounds. 


AccorpInG to the Berlin correspondent of the Daily’ 


Chronicle, Dr. Robert Koch has written from German 
East Africa stating that he has been studying the nature, 
habits, and anatomy of the tsetse fly, and that he has dis- 


covered a certain parasite in the fly to which he attributes | 


the disease to which the cattle bitten by the fly succumb. 


Tue death is announced, at the age of fifty-five years, 
of Prof. von Mikulicz-Radecki, of the University of 
Breslau, well known as a surgeon and for his numerous 
papers and memoirs on surgical subjects. About a year ago 
he delivered the Cavendish lecture before the West London 
Medico-chirurgical Society, and jast year he was the presi- 
dent of the surgical section of the German Association of 
Men of Science and Medical Men. 


Tue death is announced of Prof. P. T. Cleve, of Upsala, 
on June 18. He was born in 1840, and was the leading 
exponent of chemical research in Sweden. His hydro- 
graphical investigations were also of great importance. 
He was an honorary member of the Chemical Society. 


Tue Barnard medal of Columbia University has just 
been awarded to Prof. H. Becquerel for ‘ important dis- 
coveries in the field of radio-activity, and for his original 
discovery of the so-called dark rays from uranium, which 
discovery has been the basis of subsequert research into 
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the laws of radio-activity, and of our present knowledge of 
the same.’ The medal has been previously awarded to 
Lord Rayleigh, Sir William Ramsay, and Prof. Réntgen. 


A portrait of Prof. W. Osler has been presented to the 
University of Pennsylvania by the members of the classes 
which from 1885 to 1891 studied under Prof. Osler when 
he occupied the chair of clinical medicine at the university. 


A MEDAL has been struck to commemorate the successful 
completion of the Simplon Tunnel. On one side of the 
medal is a figure of Mercury and a locomotive emerging 
from the tunnel, with the inscription ‘“ Aux Collaborateurs 
et Ouvriérs du Percement du Simpfon’’; on the other is 
a representation of the meeting of the workmen when the 
last obstacle had been broken down, and bears the words 
“Souvenir de la Rencontre des Galeries, Fevr. 1905.”” 


Busts of Joseph Lancaster and Michael Faraday—the 
gift of Mr. Passmore Edwards—were unveiled on Wednes- 
day of last week in the entrance hall of the Borough 
Polytechnic Institute by Prof. Silvanus P. Thompson, 
F.R.S., who delivered an address. 


To commemorate the anniversary of the one hundred 
and twenty-fifth birthday of Audubon, the American 
Museum of Natural History has placed on exhibition a 
collection of Audubon relics, among which is the portfolio 
in which Audubon carried specimen plates while securing 
subscribers to his great work, together with sketches and 
finished plates. 


A SCHEME for the establishment of a Central Research 
Institute at Wasauli, and a laboratory for scientific, 
medical, and sanitary work at the headquarters of each 
provincial Indian Government, to provide more adequate 
means for the scientific study of etiology and the nature 
of the diseases of the country, has been published. [t is 
hoped that when the project has been developed, not only 
will it be no longer necessary for officers to go to Europe 
to study the bacteriology and parasitology of tropical 
diseases, but that workers from England and the Euro- 
pean Continent will avail themselves of the Indian labor- 
atories and the unrivalled material for study which the 
diseases of the country afford. The scheme has the 
approval of the Secretary of State, and the Government 
of India proposes to appoint as the first director of the 
Central Research Institute Lieut.-Colonel Semple, M.D., 
well known for his work in connection with the Pasteur 
Institute of India. 


A NEW society, to be known as the Harvey Society, has 
been established in New York under the patronage of the 
New York Academy of Medicine. [ts purpose is the 
diffusion of scientific knowledge of anatomy, physiology, 
bacteriology, pathology, pharmacology, and physiological 
and pathological chemistry by public lectures given by men 
who are workers in the subjects presented. Each lecture 
is intended to represent the state of modern knowledge 
concerning the topic treated, and will be addressed to the 
general medical profession who are interested in the 
scientific side of medicine. The president is Dr. Graham 
Lusk. The members of the society consist of two classes, 
active and associate members. Active members are labor- 
atory workers in the medical sciences residing in New 
York; associate members are such persons as may be in 
sympathy with the objects of the society, and reside in 
New York. The first course of lectures will be given at 
the Academy of Medicine on Saturday evenings during the 
winter of the years 1905-6. 
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A CONVERSAZIONE took place at King’s College, London, 
on Thursday last, when many scientific and other exhibits 
were on view. An interesting item was a set of various 
forms of glow-lamps, a demonstration of which was given 
by Prof. E. Wilson in the Siemens electrical engineering 
laboratory, and which included mercury-vapour, Nernst, 
tantalum, and osmium lamps. There was also an ex- 
hibition of crystallisation shown on the screen by Prof. 
Herbert Jackson. 


Tue annual conversazione of the Institution of Electrical 
Engineers was held on June 29 at the British Museum 
(Natural History), South Kensington. It was attended by 
upwards of 1000 guests. 


Tue third International Electric Tramway and Railway 
Exhibition was opened at the Agricultural Hall, Islington, 
on Monday last by Lord Derby. 


Tue annual general meeting of the Society of Chemical 
Industry will begin in London on Monday next, June 10. 
The society numbers among its members some 1500 
Americans, and at the last annual meeting, which, with 
special reference to the St. Louis Exhibition, was held in 
the United States, an American, Dr. W. H. Nichols, was 
elected president in succession to Sir William Ramsay. 
The American visit was a great success, and the British 
members of the society have looked forward to the time 
when they would be able to welcome in Great Britain their 
president and American and Canadian co-members, The 
proceedings in connection with the forthcoming meeting 
have therefore been specially arranged in view of this 
return visit. Dr. Nichols has already arrived in England, 
and we understand that the guests of the society will 
number in all about 120. A lengthy and interesting pro- 
gramme has been arranged. 


Tue sixty-fourth annual meeting of the Medico-psycho- 
logical Association of Great Briain and Ireland will be 
held at 11 Chandos Street, Cavendish Square, on July 20 
and 21 under the presidency of Dr. T. Outterson Wood. 
The annual dinner of the association is to take place on 
July 30 at the Whitehall Rooms. 


Tue American Anthropological Association is to meet in 
San Francisco, Cal., from August 29 to 31 mext under 
the presidency of Prof. F. W. Putnam, when papers re- 
lating to ethnology, archeology, prehistoric man, physical 
anthropology, linguistics, and general anthropology will be 
read. The museum of the department of anthropology 
of the University of California at the affiliated colleges in 
San Francisco, which has recently been installed, but 
not yet opened to the public, will be the headquarters of 
the association. 


A PRELIMINARY circular has been issued to announce that 
the tenth International Geological Conference will be held 
in 1906 in Mexico. An executive committee has been 
appointed, with M. José G. Aguilera, director of the 
National Geological Institute of Mexico, as president, and 
M. Ezequiel Ordéez, assistant director of the same institu- 
tion, general secretary. It is expected that the congress 
will open on September 6, 1906, and last for eight days. 


Tue Postmaster-General again directs attention to the 
fact that pathological specimens and articles of a similar 
nature may be forwarded only by registered letter post 
and in proper cases. The Post Office regulations provide 
that any deleterious liquid or substance sent by post must 
be enclosed in a receptacle hermetically sealed, which re- 

: ceptacle must itself be placed in a strong wooden, leathern, 
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or metal case, in such a way that it.cannot shift about, and 
with a sufficient quantity of some absorbent material (such 
as sawdust or cotton wool) so packed about the receptacle 
as absolutely to prevent any possible leakage from the 
packet in the event of damage to the receptacle. The 
packet must also be marked ‘‘ Fragile with care.”’ 


As exhibition of the results obtained last vear by Prof. 
Flinders Petrie and his coadjutors in the field of Egyptian 
archeology opened at University College, Gower 
Street, on Thursday last, and will remain on view for a 
month. Last winter excavations were carried on in the 
peninsula of Sinai. At Sarabit el Khadem the mines were 
of turquoise, and no copper was found. The interesting 
feature on this site is the evidence of the Semitic—not 
Egyptian—worship which was practised. The whole region 
is scattered over with shelters for pilgrims, usually con- 
taining a Bethel stone, some of which have Egyptian in- 
scriptions of the twelfth dynasty. The pilgrims came for 
oracular dreams like Jacob’s, and the shelters are only in 
the region of the temple. They are quite distinct from 
the miners’ dwellings, such as are common at Wady 
Maghara. This Bethel custom is a special feature of 
Semitic belief, and is quite unknown in Egypt. The 
temple at Sarabit was originally a sacred cave—perhaps 
us early as Seneferu. It was carved by Amenemhat III. 
and furnished with altars for the worship of Hathor. e 
front of it, on the edge of the hill, was an enormous mass 
of ashes of burnt offerings, showing the burnt sacrifices 
on high places familiar to Semitic worship. The temple 
was extended over these burnt offerings by Tahutmes ITI. 
and other kings until Sety I. Of the temple itself a 
beautiful and instructive model is shown, the scale being 
One-fiftieth. The whole length of the building is nearly 
250 feet. Though it has been known since the time of 
Niebuhr, no clearance had been made; but now many new 
features have been brought to light from under the rubbish. 
The primitive shrine of Hathor was a rock cave, and the 
discovery of a hawk with the finely cut name of Seneferu 


makes it probable that the shrine is as old as the third 
dynasty. 


was 


It is announced in the Electrician that as a result of 
the successful experiments with the De Forest wireless 
telegraphy in moving trains, the Chicago and Alton Rail- 
Way will supply wireless telegraphy apparatus on its two 
express trains running daily between Chicago and St. 
Louis, and ultimately on its whole system. Messages were 


received while the train was running at fifty 


miles per 
hour. 


For some time while the train was approaching 
the Mississippi River above the elevated stretch leading to 
Merchants’ Bridge, the increase in strength of the signals 
was very marked, but when the train entered the frame- 
work of the bridge it was found that signals became 
almost imperceptible owing to the screening action of the 
bridge. It was observed also that the signals were 
stronger when the train was broadside on to the trans- 
mitting station and running at right angles to it. The 
fact that the radiations were following the course of the 
river in preference to overland paths was very marked. as 
the train pulled out of Alton, Illinois. At one point the 
track runs within a few hundred feet of the river, and at 
this point the signals from St. Louis, thirty miles away, 
which. had just previously become very weak, were in- 
creased in intensity to a surprising degree. No difficulty 
seems to have been experienced even when the train was 
many miles from the transmitting station and was thread- 
ing throngh the vards and sidings of Chicago, completely 
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hidden by large elevators and steel structures of every 
description. 


THE New York correspondent of the Lancet states that 
a subcommittee of twenty-one coloured physicians and 
clergymen has been organised by the New York Charity 
Organisation Society’s Committee on the Prevention of 
Tuberculosis to fight tuberculosis among the coloured 
people of New York. The New York health board is 
cooperating with the movement, and has placed its dis- 
pensary under the supervision of the medical members of 
the subcommittee for three evenings a week. A course of 
illustrated lectures treating of tuberculosis will be given 
shortly in the churches for coloured congregations. It is 
stated that there are between 60,000 and 65,000 coloured 
persons in New York city, and that their death-rate from 
tuberculosis is 5-33 per 1000, as against 2-37 per 1000 
among the whites. 


THE first part of the Home Office ‘‘ Mines and Quarries : 
General Report and Statistics for 1903’’ has just been 
issued. The total number of persons employed at the 
mines of the United Kingdom was 877,057, of whom 
847,553 worked at the 3333 mines under the Coal Mines 
Act and 29,504 at the 673 mines under the Metalliferous 
Mines Act. The total number at coal mines is the highest 
recorded since 1873, and that at metalliferous mines the 
lowest. The output included 232,428,272 tons of coal, 
3,043,045 tons of fireclay, 7,557,733 tons of ironstone, and 
2,333,062 tons of oi] shale. The coal production is the 
highest recorded. The deaths from accidents amounted to 
1055 in collieries and 35 in metalliferous mines, the death 
rate per 1000 persons employed being 1-24 in the former 
case and 1-19 in the latter. It is gratifying to note that 
the former rate has never been lower. 


No. 21 of the Publications of the Earthquake Investi- 
gation Committee (Tokyo) contains a lengthy paper by Prof. 
Omori on horizontal pendulum observations at Tokyo; the 
most interesting of the results is the conclusion that the 
first movement is usually towards the origin in the case 
of near or moderately distant earthquakes, but in a small 
proportion of the records it is away from the origin. The 
author attributes this difference to a distinction in the 
cause of the earthquakes, the first type being due to the 
sudden collapse of a subterranean cavity, or the crushing 
down of a horizontal stratum, and the second type to the 
sudden splitting asunder or widening of a vertical cavity 
by the expansive action of steam or gases. In another 
part of the paper, however, he points out that in the case 
of artificia) earthquakes caused by explosions, the first 
movement is outwards if these take place on the surface 
of the ground, but inwards if the explosive is buried at 
some little depth. Other points which are commented 
on are the resemblance between the records of earthquakes 
of similar intensity and originating in the same region, 
and the occasional occurrence of long-period undulations 
combined with shorter-period vibrations in the first phase 
of distant earthquakes. 


THE investigations of the relation between variation of 
barometric pressure and sea level on the coast of Japan, 
which were noticed in Nature of November 3, 1904, has 
been continued by Prof. Omori, who shows, in the Pro- 
ceedings of the Tokyo Phystcomathematical Society (vol. 
ii., No. 20), that the relationship found on the Pacific 
extends to the western coasts of Japan, so that all round 
these islands the rise of sea-level is greater than that due 
to the local diminution of barometric pressure alone. The 
consequence of this is that a low barometer means a 
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decrease of pressure on land but an increase of pressure 
on the surrounding sea bottom, the latter being about 
1-6 times as great as the former. An interesting result, 
attributed to this cause, is given in No. 21 of the Publi- 
cations of the Earthquake Investigation Committee, where 
the behaviour of a horizontal pendulum during the storm 
of October 10-11, 1904, is described; the low-pressure area 
passed to the east of Tokyo, and during its passage the 
horizontal pendulum indicated a tilting, which reached 
3-5 seconds of arc, to the east—that is, in the direction of 
the low barometric pressure—indicating an increase of 
pressure on the sea bottom in that direction. 


WE have received the report of the Government Observ- 
atory, Bombay, for the year 1904. This observatory deals 
chiefly with terrestrial] magnetism, meteorology, and 
seismology ; it has issued a long series of valuable publi- 
cations, and many years ago Mr. Charles Chambers, then 
director, prepared an elaborate discussion of the meteor- 
ology of Bombay. The care bestowed upon the records of 
the photographic self-registering instruments may be 
gathered from the fact that the watchmen go round once 
every hour, night and day, to see that the clocks are all 
going and the lights burning. Their regular attendance is 
automatically recorded on the photograms themselves. 
The total rainfall for the year amounted to only 33-4 inches, 
being 41-7 inclies below the normal value for twenty-four 
years (1873-96); this is the smallest fall recorded at the 
observatory. Milne’s seismograph registered thirty-five 
earthquakes during the year. i 


From information received from the president of the 
International Aé@ronautical Committee, we find that in the 
months of January to April last the average monthly 
number of stations participating in the balloon and kite 
ascents was sixteen; kite observations were made each 
month at Oxshott by Mr. Dines, and at Aldershot, by the 
military balloon section, in February and March. The 
most notable heights attained, by means of unmanned 
balloons, were 19,420 metres at Strassburg and 21,733 
metres at Berlin. In April kite and unmanned balloon 
observations were made from the Prince of Monaco’s yacht 
in the Mediterranean. These are the first ascents made 
with unmanned balloons in the open sea, and these 
successful experiments show that Prof. lergesell’s idea of 
obtaining such observations over the oceans may possibly 
be realised. 


Butietin No. 35 of the Storrs Agricultural Experiment 
Station, Conn., deals with the Camembert type of soft 
cheese. The conclusion is. arrived at that the ripening is 
due to definite moulds and bacteria. One mould 
(? Penicillium candidum) seems to produce the changes 
which result in the texture of the cheese, and it, together 
with the QOidium lactis, produces the flavour, lactic acid 
bacteria giving the necessary acidity and retarding the 
action of other bacteria. It is found possible so to control 
the process of ripening that the desired result may be 
obtained with reasonable uniformity. 


WE have received the first number of a new periodical, 
the Medico-technologisches Journal, edited by Dr. Berthold 
Beer, which is to be devoted to medical and surgical instru- 
ments and the various apparatus employed in bacteriology, 
photography, radiography, hygiene, &c., and appertaining 
to the medica] sciences and physical therapeutics. It 
contains a prefatory article by Dr. Beer, and descriptions 
of Zeiss’s apparatus for the demonstration of ultra- 
Microscopic particles and of various surgical instruments 
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and pharmaceutical preparations, together with photo- 
graphic and balneological notes and new _ literature. 
Such a journal, provided it gives concise descriptions of 
the principal new inventions of the various countries, and 
not of Germany only, should supply a decided want. 


Ix a paper contributed to the June number of the 
Zoologist Mr. J. G. Millais points out that the English 
black rat—the type of Mus rattus of Linnzeus—is by no 
means the blackest representative of the species, that dis- 
tinction falling to a race which it is proposed to call 
M. rattus atcr, and of which specimens have been taken 
in England. No doubt this is right enough, but when the 
author proceeds to suggest English names for the various 
local races of the species in question he follows a course 
which, in our opinion, cannot but land him in difficulties. 
The species itself he rightly calls the black rat, but for 
its local races the name of Alexandrine rat is taken, so that 
the typical form becomes the northern Alexandrine rat, 
while the new race is termed the black Alexandrine rat. 
Their proper designations should be the Alexandrine black 
rat and the Black Sea black rat. 


Ix the Transactions of the- Royal Socicty of Edinburgh 
(vol. jii., part iii., No. 22) Sir Charles Efliot describes the 
nudibranch molluscs collected during the Scottish National 
Antarctic Expedition. These comprise but two species, 
two of which are, however, referable to new and interest- 
ing generic types. The most remarkable feature is the 
absence in the collection of all representatives of Doris 
and its allies, a feature common to the Discovery collec- 
tion of this group, which has been entrusted to the author 
for description. Certain holothurians of the genus Psolus 
from the Antarctic present a superficial resemblance to 


dorids, although this is not regarded as more than 
accidental. 

As a supplement to part iii. of Prof. Herdman’s 
report on the pearl oyster fisheries of the Gnlf of 
Manaar, published by the Royal Society, Messrs. 


Shipley and Hornell describe several new parasitic worms 
(some referred to new generic types) obtained from 
elasmobranch fishes frequenting the pearl-banks. Possibly, 
although not probably, some of the .cestodes may be the 
parent form of the pearl-producing larvee. No direct light 
is thrown by the investigations on the problem of the 
provenance of the pearl-producing parasite. 


Tue departmental committee appointed to investigate 
certain matters connected with the sea-fisheries of Suther- 
land and Caithness reports that cod and ling have of late 
years been much less abundant than formerly on the coast. 
As regards a proposed close time for herrings, it was con- 
sidered that the fishermen themselves are the best judges 
as to whether such a protective measure is advisable. 
Trawling in the Moray Forth (which is not permitted to 
British craft) by foreign vessels is held to be responsible 


for considerable injury to the fishery. 


Accorpinc to the report for 1904, the Marine Biological 
Association of the West of Scotland has had a very 
successful year, the only drawback being certain difficulties 
with regard tO the staff. The year witnessed the practical 
completion of the large extensions of the station generously 
provided by Mr. J. Coats, jun., which were opened by Sir 
John Primrose in September last, and promise to meet all 
present requirements. The hope is expressed that it may 
be found possible to retain the invaluable services of the 
S.Y. Mermaid during the present season. 
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Nos. 4 and 5 of the admirable series of Cold Spring 


Harbour Monographs are respectively devoted to the life- 
history of the chrysomelid beetle Chlamys  plicata, 
commonly called ‘* case-bearer,’’ and of the ‘‘ mud-snail ”’ 
(dog-whelk), Nassa plicata, E. M. Briggs and A. C. Dimon 
being the respective authors, or, as some would say, 
authoresses. The case-bearer is remarkable for the fact 
that its encased larvz resemble not only undeveloped buds 
of the alder, but likewise the fruit of the high-vine black- 


berry. Of the ‘* mud-snail”’ the life-history and habits 
are described in considerable detail, and a number of | 
observations recorded with regard to its reactions to 
light, &c. 


Two addresses, on ‘Spirals ’’ and ‘‘ Ambidexterity,” 
which were delivered before the Hampstead Scientific 
Society by Sir Samuel Wilks, Bart., F.R.S., on April 14 
and May 12 respectively, have just been issued in pamphlet 
form by Mr. S. C. Mayle, of Hampstead. The society is 
to be congratulated on having the active support of so 
eminent a man as Sir Samuel Wilks. 


Ar the meeting of the Aéronautical Society of Great 
Britain to be held on Wednesday next, the following com- 
munications will be read:—‘‘Some Remarks on Aérial 
Flight,”” by G. H. Wenham; ‘‘ Demonstration of a Bird- 
like Flying Machine,’? by Dr. F. W. A. Hutchinson; 
“Balloon Varnishes and their Defects,’’ by W. F. Reid; 
and ** The Thrust of Aérial Propellers,’ by W. G. Walker. 


OUR ASTRONOMICAL COLUMN. 


OBSERVATIONS OF THE SATELLITES OF SATURN AND 
Uranus.—An important set of observations of the satellites 
of Saturn and Uranus, involving some hundreds of 
individual ‘‘ settings,” was made by Messrs. Frederick 
and Hammond with the 26-inch equatorial of the U.S. 
Naval Observatory during 1904. The position angie and 
distance of each satellite were measured from a second 
satellite, the angle about the inner body always being 
taken. The observations extended over the period May 24 
to October 11, and the detailed results are published in 
No. 4026 of the Astronomische Nachrichten. 


GEODETIC MEASUREMENTS FROM SoLaR Ec iipses.—The 
Journal of the British Astronomical Association (vol. xv., 
June 22) contains a paper in which Mr. C. E. Stromeyer 
points out that if the central shadow of the coming August 
eclipse be accurately located, all the necessary data will be 
available for the determination of the geocentric difference 
of any two observation stations. He proposes two methods 
for eye observations, and two photographic methods, of 
which one in particular seems capable of being carried 
out with the desired precision; it consists in photographing 
e trail of the central phase of the eclipse on to a moving 

Im. 

The method described can be carried out both within 
and outside the shadow, but the best results will be 
obtained if the observer is just on the edge of the shadow. 
The method can also be used with annular eclipses, and 
if found to be trustworthy would be a valuable means for 
gradually determining the geocentric distances of various 
points, even of islands in mid-ocean, which can never be 
triangulated. 


MonocuromatTic PHOTOGRAPHS OF THE ORION NEBULA.— 
On obtaining a series of spectrograms of the Orion nebula 
with a small objective-prism quartz spectrograph, Prof. 
Hartmann found that different parts of the nebula emit 
light of very different composition, whilst large areas, of 
characteristic forms, shine solely by the ultra-violet radi- 
ation at A 3727. This variety of the light emitted by the 
several areas of the nebula led Prof. Hartmann to employ 
colour screens in obtaining direct photographs with a 
Steinheil reflector of 24 cm. aperture and 90 cm. focal 
length. Three screens were used; the first completely 
absorbed all wave-lengths shorter than A 4800, but allowed 
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| as shown on 


HB and the two chief nebular lines, N, and N,, to pass 
through almost without any diminution of intensity. The 
second screen freely transmitted all radiations between 
A 3880 and A 3740, but absorbed all others, whilst with 
the third the absorption commenced at A 5050, increased 
rapidly to totality at 118, extended to % 4000, and then 
quickly decreased until at A 3727 the transparency was 
very nearly complete. In this screen the two chief nebular 
lines were faintly transmitted, but it was an easy matter 
to eliminate their action by employing a plate of suitable 
sensitiveness. Combining the first and third screens cut 
out H§, leaving only N, and N, effective. 

Marked differences of the intensities of several areas, 
the various photographs obtained with 
different screens, are plainly seen on the reproductions 
accompanying Prof. Hartmann’s paper. Evidently the 
radiation A 3727 is extraordinarily intense in all parts of 
the nebula, whilst in some parts it.is almost the sole 
radiation, producing strong photographic images where 
the eye sees nothing. The nebula G.C. 1180 surrounding 
the star c Orionis is scarcely visible on the N, and N, 
photograph, but it is a prominent feature on that obtained 
with the ultra-violet light, and is fairly bright on the 
H8 plate. 

This differential action suggests to Prof. Hartmann the 
presence of at least three gases in the Orion nebula, one 
of which emits the chief nebular radiations, the second 
hydrogen, and a third, which emits the radiation at 
A 3727 (Astrophysical Journal, No. 5, vol. xxi.). 


Pertopicity oF AEROLITE FALLs.—Among a number of 
interesting papers published by the Royal Astronomical 
Society of Canada (‘‘ Selected Papers and Proccedings,”’ 
1904) we notice one by Mr. W. H. S. Monck in which 
the author suggests that aérolites, like meteors, effect a 
certain periodicity. He first shows that the months of 
May and June stand out prominently in his catalogue of 
aérolites as the two months of the year in which a greater 
proportion of known falls have taken place. The number 
per diem for these two months is 1-34, whilst for the rest 
of the year it is only 0-81. 

In an argument supporting the suggested periodical re- 
lation between various aérolite falls, Mr. Monck cites 
instances in which (1) aérolites fell within one or two 
days of each other in the same year; (2) aé€rolites fell on 
almost the same date in two consecutive years ; (3) aérolites 
fell on nearly the same date alter an interval of two or 
three years; and the number of cases quoted seems to place 
the matter beyond one of chance coincidences. Further, an 
analysis of the catalogue dates and numbers indicates a 
marked tendency for series of falls to congregate about 
certain dates, and for these falls Mr. Monck tentatively 
deduces periodicities varying from seven to twenty years. 


Tue ReaLity oF SurrosED CHANGES ON THE Moon’s 
SurFacE.—In a paper published in the June number of 
the Bulletin de la Société astronomique de France 
M. Puiseux discusses at some length the various observ- 
ations of alleged changes on the lunar surface under the 
influence of the solar radiation. Going back to the 
earliest observations of details, he carefully considers each 
authoritative report of suspected change up to the most 
recent observations of the reported increase of the diameter 
of Linné during lunar eclipses. Summing up all the 
evidence thus examined, M. Puiseux arrives at the con- 
clusion that the case for real changes taking place on the 
surface of our satellite is not established. He believes that 
the change of sensitiveness of the retina when observing 
faint objects is sufficient to account for the changes visually 
observed, whilst the different conditions of exposure when 
photographing the eclipsed moon might easily introduce 
the changes suspected from the examination of photographs. 


Tue CiRcUMZENITHAL APPARATUS.—A new circumzenithal 
apparatus, devised by MM. Nus] and Fric¢ for the deter- 
mination of latitude, &c., was briefly described in these 
columns for August 20, 1903. A full and illustrated de- 
scription of the instrument, and of the various improve- 
ments suggested by experience in its use, is now given 
in the Bulletin International of the Académie des Sciences 
de Francois Joseph I. (Prague, 1904) by the inventors, 
together with a detailed account of the observations already 
made and the methods employed in reducing the same. 
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Tie mOnTOGRNOLDEST UNIVERSITY. 


THE following statement has been drawn up by those 
professors and heads of departments of the University 
of Oxford whose names are appended, each being responsible 
for the details of his own and allied subjects, but expressing 
also a general sympathy with the scheme as a whole. It 
indicates the cost at which, in their opinion, all important 
existing deficiencies (except those of law) may be met by a 
generous provision for research as well as for teaching. 

To carry out the scheme here set forth would require a 
capital outlay of about 564,o00/., and an annual income of 
about 93,000. 

A large proportion of the capital sum proposed for building 
the new laboratories, together with the whole sum proposed 
for the purchase of land near the museum, might be saved 
if the chemical and physical departments were moved from 
their present position. _ It is estimated that at a cost of about 
60,000!, all existing or proposed departments in these 
branches of science could be accommodated, and space found 
for other proposed {aboratories in the buildings thus set free. 

With the sums hereafter named, in addition to her present 
resources, Oxford could successfully meet every pressing need 
as well as those demands which it is believed will pour in 
from many parts of the Empire, from the United States, and 
from Germany. 

The present occasion has been thought a favourable one for 
stating clearly the full cost which, in the opinion of those 
who have signed this document, would enable Oxford con- 
fidently and hopefuilv to face the great responsibilities which 
have been placed upon her. But whatever be the outcome, 
her professors and heads of departments gladly welcome 
the inspiring opportunity for research and for education 
_which these new responsibilities will assuredly bring. They 
will cheerfully attempt to meet the coming needs, even with 
the present inadequate resources, but they consider it right 
to point out that their work will be done under the greatest 
difficulties and therefore inadequately. 

The insufficient endowment of many university departments 
and the necessity for further equipment have been subjects of 
anxious consideration for many years, culminating in the 
Vice-Chancellor’s letter of February 20, 1902, to heads of 
institutions and departrments—published with the answers in 
the ** Statement of the Needs of the University ’’ (Oxford, 
1902). The estimates of expenditure given below have been 
largely based upon these published replies to a letter which 
was issued before our necessities became still more press- 
ing in consequence of the will of Mr. Rhodes. Many addi- 
tional needs not contemplated in the replies to the Vice- 
Chancellor have also come to light in the course of this 
inquiry, and are provided for in the following scheme. The 
published statement of needs is itself introduced by the fol- 
lowing sentence (p. 3): ‘‘ It is hardfy necessary to add that 
in dealing with prospective needs it is generally impossible 
to form even an approximate estimate of the new and ever- 
increasing wants which the rapidly-growing requirements of 
our time may bring, and indeed in some instances (even since 
these statements were prepared) have already brought within 
view. 

It has been assumed in the following statement that every 
important university chair, including all those to which the 
care of a department providing for one of the chief scientific 
subjects is attached, should be of the value of gool. a year. 
In fixing this sum the traditions of the last Commission have 
been followed, but it is necessary to bear in mind that the 
growth of universities in the future and the competition be- 
tween them may ultimately render such a sum insufficient to 
attract and retain the greatest workers and _ teachers. 
Under existing conditions we are convinced that it is 
adequate, but the university would require a large increase 
of income before she could provide for every important chair 
the stipend with which it is sometimes erroneously believed 
to be endowed. 

Each new laboratory devoted to one of the principal 
branches of natural science has been estimated to cost 
30,000l., exclusive of site. It is believed that this sum would 
provide fittings and sufficient apparatus to begin teaching 
and research on an adequate scale, allowance being made 
for the material now in the possession of the university. It 
has been assumed that every important laboratory, both new 
and old, should receive an income of 3o0ol. a year, for pro- 
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fessor’s stipend, demonstrators, assistants, apparatus, and 
material for research and for teaching, and the general ex- 
penses of maintenance. 

With such an income a professor could encourage several 
of his most promising men to do original work, giving them 
employment in teaching or working for the department 
during a part of their time. 

Attention to the large and insistent needs of the existing 
and proposed scientific departments has been accompanied 
by a generous provision for the necessities of other subjects, 
and especially by the suggested increase of the Bodleian 
income to 23,0001. a year—even then fess than one-third of 
the annual sum supplied to the National Library. 

We feel that it is not too much to claim that the annual 
output in research and teaching [rom the smaf{ inadequately 
endowed—olten miserably endowed—departments of the 
university, justifies the confident conclusion that a liberal 
provision for existing and imminent needs would be fol- 
lowed by resufts of the highest importance to the Empire 
as well as to the university. The results would be three- 
fold—the advancement of learning, which is the highest 
and noblest function of a university; the adequate teach- 
ing of many subjects of the first importance, now im- 
perfectly provided, or not provided at all; the inestimable 
benefits conferred upon students by living in an atmosphere 
of research. 

H. B. Baker, F.R.S., Lee’s reader in chemistry ; Henry 
Balfour, curator of the Pitt-Rivers Museum; R. E. Baynes, 
Lee’s reader in physics; T. K. Cheyne, Oriel professor of 
the interpretation of Holy Scripture; R. B. Clifton, F.R.S., 
professor of experimental philosophy: S. R. Driver, Regius 
professor of Hebrew; F. Y. Edgeworth, professor of political 
economy; E. B. Elfiott, F.R.S., Waynflete professor of pure 
mathematics; Robinson Ellis, Corpus professor of Latin 
literature; W. Esson, F.R.S., Savilian professor of 
geometry; Arthur J. Evans, F.R.S., keeper of the Ash- 
molean Museum; C. H. Firth, Regius professor of modern 
history; P. Gardner, Lincoln and Merton professor of 
archeology ; Francis Gotch, F.R.S., Waynflete professor of 
physiology; H. Gondy, Regius professor of civil law; 
F. Li. Griffith, reader in Egyptology; W. Lock, Ireland 
professor of exegesis of Holy Scripture; A. E. H. Love, 
F.R.S., Sedleian professor of natural philosophy; R. W. 
Macan, university reader in ancient history; A. A. 
Macdonell, Boden professor of Sanskrit; D. S. Margoliouth, 
Laudian professor of Arabic; Henry A. Miers, F.R.S., pro- 
fessor of mineralogy; W. R. Morfill, professor of Russian ; 
A. S. Napier, Merton professor of English language and 
literature; E. W. B. Nicholson, Bodley’s librarian; W. 
Odling, F.R.S., Waynflete professor of chemistry; R. L. 
Ottley, Regius professor of pastoral theology ; H. F. Pelham, 
Camden professor of ancient history; E. B. Poulton, F.R.S., 
Hope professor of zoology; Arthur Sidgwick, university 
reader in Greek; W. A. Raleigh, professor of English 
literature; John Rhys, Jesus professor of Celtic; James 
Ritchie, reader in pathology; W. Sanday, Margaret pro- 
fessor of divinity; A. H. Sayce, professor of Assyriology ; 
Henry Sweet, university reader in phonetics; W. J. 
Sollas, F.R.S., professor of geology; John S. Townsend, 


F.R.S., Wykeham professor of physics; H. H. Turner, . 
F.R.S., Savilian professor of astronomy; E. B. Tylor, 
F.R.S., professor of anthropology; Sydney H. Vines, 
F.R.S., Sherardian professor of botany; W. F. R. Weidon, 


F.R.S., Linacre professor of comparative anatomy; Joseph 
Wright, professor of comparative philology. 

The late Regius professor of medicine, Sir John Burdon 
Sanderson, F.R.S., has expressed his approval. 

Bodleian Library.—Fire-proofing, additional storage, 
additional reading-room, warming picture-gallery, electric 
lighting of camera (see also Central University Institu- 
tion below, which it is suggested might liberate 
additional space for the Bodleian) (25,oool. : —); large 
increase of staff, filling up deficiencies in and maintaining 
special departments, printing the catalogue, binding (includ- 
ing arrears) (— : 13,000l.). 

In this and all other cases the sum placed before the 
colon indicates capital outlay, that placed after the colon 
annual expenditure. 

Central University Institution.—Containing workrooms 
and lecture-rooms for professors not otherwise provided for; 
university chest. delegates’ rooms, committee rooms, &c., 


NALOREZ 


232 
7 - 
&c. The Clarendon building might be incorporated in Bod- 
leian (cost, including site in a central position, 80,0001. :—) ; 


custody of same, warming, lighting, cleaning (— : 4ool.); 
stipend of librarian for departmental libraries (— : 2o00l.). 
Examination Schools.—Installation of the electric light 
(1o00l. :—). 
Theelagy.—Oriel professor of interpretation of Holy Serip- 
ture, stipend (the chair to he detached from the canonry at 


Rochester) (— : 900!/.); Dean Ireland’s professor, increase of 
stipend (— : sool.); two additional professors, ecclesiastical 
history (—: gool.), Christian archzology (—: 6ool.); four 


additional readers (300!. each), ecclesiastical history, liturgi- 
ology, Rabbinical Hebrew, Biblical archeology (— : 12001.) ; 
Grinfield lecturer on Biblical Greek, increase of stipend, 
making the lectureship equal to a readership, with reader’s 


duties (— =: 2301.); {additional readers (not exclusively con- 
cerned with theology)—Aramaic, Armenian, Coptic, 
Ethiopic] (— : r12o00l.); travelling fellowships (2) (— : qool.); 


capital fund from which payment might be made for occa- 
sional lectures (3000l. : —). 

Greck, New Professor af Mcdiacval and Modern Greek.— 
Stipend (— : gool.). 

Classical Palaeography.—Stipends of new readers, Greek 
and Latin (300!. each) (— : oool.). 

New chairs of Pali and Persian philology and literature 
(Fool. each) (— : r4ool.). 

Reader in Prakrit Philology and Litcrature.—Stipend 
(— : 300l.); increased stipend of tool. to each of the 
five teachers of Indian vernacular, and additional grant to 
Indian Institute for purchase and care of Indian antiquities, 
&e. (jool.) (— : Sool.). 

dshmolean Muscum.—Extension of site, increase of 
museum, cases and fittings, including a numismatic depart- 
ment and space for growth of the departments mentioned 
below (30,onnl. : —); increased staff both for the museum 
and common service of the Ashmolean museum and univer- 


sity picture-gallery, and stipend of librarian (—: 10o0l.); 
post-graduate studentship in archeology, art, &. (— 
roool.); purchase of specimens, books, &c. (— : 1500l.). 


Classical Archaeology.—Increased stipend of chair, three 
new readerships (— : 1500l.). 

Increase required for creation of new chairs of Greek and 
Roman Epigraphy and Inscriptions (zool. each), Egyptology 
(jool.), Assyriology (7ool.), History of Religions (7ool.), 
Northern Archaeology (gool.), History of Architecture 
(gool.) (—: 5300!.) 

University Picture Gallery.—Extension of site, increase of 
gallery (10,o00l. : —). 

Slade Professor of Fine Art.—Increased stipend for resi- 
dent chair, wages of attendant (— : 6o0o0l.); increase of sti- 
pends, purchases, &c. (— : roool.). 

Pitt-Rivers Musenm (Ethnology).—Increased space, build- 
ing (Soool.), cases and fittings (4oool.), electric lighting 
(2gol.), (12,2501. :—); increase of stipend, a professorship 
of anthropology might, at some future time, be combined 
with the curatorship (— : 7ool.); assistants, service, general 
expenses and purchase of specimens (— : 7ool.). 

Astronomy, Savilian.—Building and apparatus (10,000. 
: —); annual grant to make up a moderately efficient and 
well-equipped observatory with an income of soool. (— : 
3500!.). 

Increase required for creation of new chairs in scientific 
subjects and the building and new laboratories, &c. Under 
each chair the first-named sum represents capital expenditure 
for a new building, or for adapting an existing structure; 
the second sum represents the annual expenditure for the 
stipend of the chair, provision of demonstrators and assist- 
ants, the expenses of research and of service and main- 
tenance : 


Engineering (30,0001. :  3000l.);| Organic Chemistry 
(30,0001. : 30001.); Physiological and Applicd Batany 
(20,0001. : 2000l.); Biochemistry (12,0001 : 2000l.); Ex peri- 


mental Psychology (15,0001.: 2000l.); Pathology (—: 
tsool., allowing for existing readership); Pharmacalogy 
and Materia Medica (15,0001. : 15001., allowing for existing 
lectureship) ; State Medicine and Hygiene (10,0001. : 2000l.). 
The Regius professorship of medicine might perhaps be com- 
bined with one of the suggested new chairs of medicine. 
Increase required for building new or adapting old 
laboratories and other capital expenditure, for existing chairs 
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in scientific subjects, &c., for increase of the stipend of the 
chairs, for additional demonstrators and assistants, and for 
the expenses of research and of service and maintenance. 
‘The capital expenditure is placed first, the annual second, 
under each chair : 

Experimental Philosophy, Clarendon.—Light and Sound 
(25,000l., to include provision for elementary students and for 
examinations : 2000!.); Electricity and Magnetism, Wyke- 
ham (30,0001. : 2000!.); Heat, Lee’s (30,0001. : 2000l., allow- 
ing for Lee’s readership) ; /rarganic Chemistry, Waynflete 
(30,000!., old laboratory for extension of mineralogy, geology, 
and the Radcliffe library : 2200!.); Physical Chemistry, 
Lee’s (30,0001. : 2000!., allowing for Lee's readership); 
Mineralagy, \WWaynflete (15,0001. : 2200l., including an assis- 
tant chair of metallurgy); Geology (20,on0l. : 3000l., includ- 
ing two assistant chairs); Comparative Anatomy, Linacre 
(— : roool.); Zoology, Hope (7oool., chiefly for cabinets (— : 
2500l., including the maintenance of a tropical biologica? 


laboratory); Systematic Botany, Sherardian (— : 1oool.); 
Animal Physialogy, Wavnflete {o000l.: 1000l.); Human 
Anatomy (— : 1000!.). 


Secretary of the Museum Delegates and of the Sctentific 
Departments.—Increase of staff for the general purposes of 
the museum and to enable the secretary to collect all fees of 
the scientific departments (— : 4ool.). 

Sites for Scientific Departments.—For purchase of land in 
the neighbourhood of the present museum (50,000!. : —). 

Geography.—Stipend of new chair (— : 7ool.); assistant 
lecturers (— : 7sol.). 

University Chest.—Increased income to meet expenses in 


connection with additional buildings (— : 20o00i.). 
Modern History.—New chairs of economic history, 
colonial history, and military history (qnol. each) (— : 


27oo0l.); ‘‘ seminars,’* maintenance and equipment of (inol. 
for each of the chairs) (—: sool.); Lectureships—additionat 
payment of existing lecturers and appointment of new lec- 
turers, class expenses (—- : 1500l.). 

Political Economy.—Increased stipend of chair (2nol.), see 
also the new chair of economic history proposed under 
Modern History; lecturers in economic theory, in statistics 
and applied economics, and in economic geography (200. 
each) ; expenditure on examinations, &c. (sol.); secretary and 
clerk (1g0l.), (— : 1oool.). 

English Language.—Two assistants in English language 
(— : 6nni.). 

English Literature.—Increased stipend of chair (4ool.); 
two assistant lecturers in English literature (1501. each); 
one reader in rhetoric and criticism (300l.) (—: 1oool.). 

Modern Languages.—Increase of stipends of Taylorian 
teachers to 600!. each (— : i600l.); assistant lecturers (— : 
roool.). 

New Chair of Phonetics.—Stipend (—: gool.). 

Total (546,250l. : 93,88ol.). 


PRELIMINARY REPORT OF THE (DEPARTe 
WENIATL COMAM TE 2 VON STE aio) ae 
COLLEGE OF SCIENCE VAN DR ON Give 
SCHOOL OF AMINES. 


To THE Most HoxoursBL—e THE Marquess or Loxpon- 

DERRY, K.G., PRESIDENT OF THE Boarp oF Epucation. 
My Lorp MAaroQuess, 

We, the Departmental Committee appointed by Your 
Lordship in April last to inquire into the present and 
future working of the Royal College of Science (including 
the Royal School of Mines), and into questions connected 
therewith, have the honour to suhmit a Preliminary Report- 

]. In conducting the inquiry referred to us, we have held 
17 meetings, at which we have examined 21 witnesses, 
the remainder of the time haying been devoted to con- 
sideration of the information thus supplied to us. The 
evidence which we have received has been largely con- 
cerned with the history of the Royal College of Science 
(including the Royal School of Mines), with the character 
of the instruction now given therein, and with the possi- 
bility of attracting students more advanced in their educa- 
tion than the majority of those who now seek admission. 
On this branch of our inquiry we should be prepared to 
submit recommendations which we think would conduce 
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to increase the great usefulness of these institutions, even 
though conducted in the main upon their present lines; 
but we have thought it desirable to defer making such 
recommendations at the present time for reasons which 
we will now ‘proceed to state. 

II. It wilt be remembered that the terms of reference 
to the committee were as follows :—‘‘ To inquire into the 
present working of the Royal College of Science including 
the School of Mines: to consider in what manner the staff, 
together with the buildings and appliances now in occupa- 
tion or in course of construction, may be utilised to the 
fullest extent for the promotion of higher scientific studies 
in connection with the work of existing or projected Insti- 
tutions for instruction of the same character in the Metro- 
polis or elsewhere: and to report on any changes which 
may be desirable in order to carry out such recommend- 
ations as they may make.”’ 

We recognise the admirable work accomplished by the 
Roya! College of Science not only in training teachers, 
but in its general method of science teaching and in the 
promotion of research. Notwithstanding the marked 
increase in the number of institutions where teachers of 
science can be trained, the demand has also so increased 
that the need for teachers of science who have been well 
trained in scientific method is no less now than when the 
college was established as a normal school of science. 
At the same time it is agreed that there is an urgent 
national necessity for increased facilities for advanced in- 
struction and research in science, especially in its appli- 
cation to industry. In view of this fact, and in view of 
certain munificent offers of aid towards the provision of 
such facilities in London, we have felt that it was 
necessary, in order to discharge the reference to us, to 
survey the resources available for, and the potentialities 
of, the principal existing and projected institutions of the 
character contemplated in our terms of reference. We 
have now proceeded far enough in this survey to satisfy 
ourselves that the moment is primd facie opportune for a 
comprehensive scheme. The accomplishment, however, of 
such a scheme as we have in mind can only be brought 
about by the realisation of the offers of aid which are 
referred to above, and by the cooperation of certain 
influential bodies possessing an interest in such institutions 
as are dealt with in our proposals. 

It has, therefore, become necessary for us to approach 


these bodies and the persons who have made these 
munificent offers. But before we proceed any further in 
this direction, we feel that our position would be 


strengthened if we could be assured that our proposals 
will meet with the approval of the Government, and we 
have accordingly decided, in view of the stage at which 
we have arrived, to present this preliminary report, in 
which we outline the scheme we think desirable, and 
specify the conditions which in our opinion would make 
it possible. 

111. The conditions which, if fulfilled, would, in our 
opinion, ensure the success of the scheme are:—(1) The 
gift of a large capital sum (say not less than 100,000l.) for 
buildings and initial equipment. 

(2) The gift of a considerable additional site (say not 
less than 4 acres) at South Kensington. 

(3) The willingness of the Board of Education to allow 
their college at South Kensington to be brought into a 
scheme of common government and administration. 

(4) The similar willingness of the City and Guilds of 
London Institute in respect of their college at South 
Kensington. 

(5) The continuance of the Government contribution in- 
cluding the necessary provision for the maintenance of the 
new laboratories and other buildings of the Royal College 
of Science, now approaching completion. 

(6) The continuance of the support given by the Cor- 
poration and Livery Companies of the City of London to 
the Central Technical College. 

(7) The provision (in the proposed College of Applied 
Science at South Kensington) of instruction in certain 
departments of engineering either by new foundation or 
by transfer and enlargement of part of the work of some 
existing college or colleges (e.g. “Iniversity College or 
King’s College). 

(S) The cooperation of the University of [ondon. 
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(9) The assurance of a sufficient maintenance fund.' 

[V. Given the fulfilment of the above conditions, we 
should be prepared to recommend such a scheme as is 
indicated in outline in the following paragraphs :— 

(1) In considering the problem laid before us by the 
Government, we are impressed by the fact that the most 
urgent need in scientific education is the establishment of 
a centre in which the specialisation of the various branches 
of study and the equipment for the most advanced training 
and research should be such as ultimately to make it the 
chief technical school of the Empire. 

So large a scheme cannot be carried out in a day, but 
we believe that the present is a favourable opportunity for 
making a beginning, and in the suggestions which follow 
we have kept the above end steadily in view. The exist- 
ence of the Royal College of Science with the Royal School 
of Mines and of the Central Technical College in close 
proximity points to South Kensington as the best position 
for such a centre as we contemplate; and we have made 
careful inquiry as to the extent of the accommodation 
which is at present concentrated in that neighbourhood. 
It is as follows:—(a) Accommodation for about 200 
students in the permanent part of the existing buildings 
of the Royal College of Science and the Royal School of 
Mines. (b) Accommodation for from 300 to 350 students 
including accommodation for work for about 100 advanced 
students in the physics and chemistry laboratories in the 
Royal College of Science, now approaching completion. 
(c) Accommodation for about 300 students in the existing 
buildings of the Central Technical College. 

With the exception of the new laboratories of the Royal 
College of Science, these buildings are fully occupied by 
students, but the accommodation for mining and metallurgy 
is quite inadequate, and is to a great extent merely 
temporary. Further, the accommodation for engineering, 
whether in the Royal School of Mines or in the Central 
Technical College, is insufficient to meet the wants of 
many qualified students who are annually refused admission 
for want of space, and in no branch of applied science is 
sufficient provision made for advanced or specialised work. 

There is no doubt that if arrangements could be made 
between the Government on the one hand and the City 
and Guilds of London [Institute on the other, the resources 
of the above mentioned institutions could be used with far 
greater effect and economy. . 

(2) The buildings and equipment, even if such arrange- 
ment were made, though in many respects excellent and 
extensive, are quite inadequate for existing requirements, 
and still more for the purpose in view. The provision to 
be made for the future should include not only a fully 
developed School of Mining and Metallurgy and depart- 
ments for the principal branches of engineering, but also 
for other special subjects. 

We do not attempt in this Preliminary Report to draw 
up a detailed scheme, but the following principal subjects 
should be within the purview of the institution :— 

As preparatory subjects—mathematics, physics, chem- 
istry and geology. Under the general heading of civil 
engineering—works of construction, mechanical engineer- 
ing, electrical engineering, mining engineering, marine 
engineering and naval architecture. Some branches of 
chemical technology, and certainly metallurgy. : 

As illustrations of the kind of higher or more specialised 
application of these subjects, some of which we suggest 
should be dealt with, we need only mention the appli- 
cations of engineering to railway, dock, and hydraulic 
work; the development of electricity in the direction of 
electric traction, lighting and telegraphy, and_ electro- 
chemistry. It would be impossible to provide for the whole 
of the above subjects at once. Some of the more 
specialised subjects, such as the advanced metallurgy of 


1 For such a maintenance fund we look to the following sources in addi- 
tion to those mentioned above under headings 5 and 6. i aie 

(a) Any grant from the vote for university colleges to which the institu- 
tion may be able to establish its claim. : 

(2) An annual grant from the Fondon County Council. : E 

(c) The Bessemer Memorial Fund (so far as not applied to capital 
expenditure). 

(d@) Fees of students. | x ; . 7 

(e) Endowment of special forms of instruction siven by persons or bodies 
Liye partion of funds given for capital purposes which may remain 
available for income after the nece: sary capital expenditure, 
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iron and steel, and certain branches of manufacturing 
chemistry, would probably be better dealt with in institu- 
tions which are, or may be, established in the provinces. 
Even, however, if the scheme be restricted by the exclusion 
of such subjects, its realisation would require at least the 
whole of the site still available at South Kensington, and 
great advantage would be obtained by grouping the first 
extensions immediately round the nucleus provided by the 
Royal College of Science and Central Technica} College. 

We believe, however, that if the various London institu- 
tions concerned were willing to cooperate fully in the 
matter, and proper arrangements were made for coordin- 
ation of the considerable resources already existing, the 
necessary special departments might be established early. 

Tt is quite compatible with an effective realisation of 
the scheme that separate departments might be conducted 
in detached colleges. 

In view of the terms of reference, we have given special 
consideration to the provision required for higher education 
in mining and metallurgy, and we are satisfied that the 
maintenance of a fully equipped Central School of Mines 
is desirable. While facilities for advanced instruction in 
coal mining and in the mining and metallurgy of iron are 
now available in some of the farger centres of those 
industries, it is important that there should be a central 
school affording a full course of instruction in the mining 
and metallurgy of metals produced in India and the 
Colonies, but not found, or not found in large quantity, 
within the United Kingdom. As London is the financial 
centre of many great engineering, mining, and metal- 
lurgical industries in the Colonies, it is in the opinion of 
several witnesses the best site for a more highly developed 
School of Mines which shall provide for the needs of the 
Empire. It has been proved to us that the number of 
Englishmen who rise to important posts in connection with 
the mining industries of India, Australia, and South Africa 
is less than is desirable. 

We have, for the present, deferred consideration of the 
biological department of the Royal College of Science. 

(3) We consider that the advantages of the higher 
technical courses, which we contemplate at South 
Kensington, should only be available for students who can 
pass a satisfactory test for admission thereto. The pre- 
liminary science and such rudiments of engineering as 
may be prescribed for candidates before entering on these 
higher courses might be obtained either in the laboratories 
of the Royal College of Science and Central Technical 
College, or elsewhere in London or the provinces. 
Admission to these higher courses should be restricted to 
duly qualified students who, it is hoped, would be attracted 
from all parts of the Empire. 

(4) We think it is important that the interests both of 
pure and applied science should be adequately represented 
on the body which administers the new institution. It is 
of the first importance that there should be no divorce 
between teaching and research in technology on the one 
hand and in pure science on the other, and we therefore 
regard it as an advantage that ample provision has already 
been made by the Government for the teaching of certain 
sciences on a site which we hope may be connected even 
more closely than at present with the highest and most 
specialised branches of technology. With regard to both 
subjects, we believe that it may be necessary hereafter 
to limit the instruction to the higher branches of both 
pure and applied science. 

(5) We do not contemplate that either the educational 
or financial administration of the Central College should 
be vested entirely in His Majesty’s Government. Indeed, 
in the present case there is a special consideration which 
makes such an arrangement practically impossible. Our 
scheme, if carried into effect, will entail the hearty union 
and cooperation of several independent bodies in a common 
enterprise, and it would be an advantage to be able to 
accord to each cooperating institution an adequate share 
in the general control. 

These considerations point to the creation of a council 
representing all the jarge interests concerned, including, 
of course, His Majesty's Government, who must always 
remain by far the chief supporters of the institution. We 
do not now enter into the details of an arrangement of 
the constitution of the council, as such details will largely 


NO. 1862, VOL. 72] 


INA POTCE 


[JULY 6, 1605 


depend on the success of negotiations which must await 
the decision of His Majesty’s Government on the outlines 
of our proposals as now submitted. 

Should the above proposals be accepted, it will follow 
that the State contribution to the institution will take 
the form of an annual grant in aid, the governing body 
retaining the power to carry over any balance remaining 
unexpended at the end of a year. 

V. We feel that we should not be justified in inquiring 
whether the Board of Education would be willing to give 
their support to the foregoing scheme, depending as it 
does on the fulfilment of all or most of the conditions 
previously mentioned, unless we had taken steps to ascer- 
tain what prospect there is of their being fulfilled. We 
have good reason to believe that private munificence is 
prepared to provide a capital sum in excess of the mini- 
mum which we consider necessary to a successful issue, 
and that the Commissioners of the 185: Exhibition are 
prepared, with their accustomed liberality where the 
advancement of higher education is concerned, to make 
available for a scheme, such as we have sketched, the 
additional site which will be required. We also confidently 
look for the cooperation of the University of London. 
Further, although public bodies or local authorities which 
contribute largely to the funds of the proposed institution 
may fairly ask for the reservation of some accommodation 
there for scholarship holders sent to it by themselves, yet 
it wonld appear that a considerably increased income 
would be available for the support of such an institution 
from the fees of fee-paying students. With this nucleus 
of additional resources thus provisionally secured, we feel 
justified in approaching the Board of Education. We 
accordingly desire to ask whether the Board are in a 
position to inform us (1) that, if it is found possible to 
establish a scheme such as we have sketched in outline, 
they will be willing to allow the Royal College of Science 
(including the Royal School of Mines) to be brought into 
it under a common government and administration; and 
(2) that the existing Government contribution to the sup 
port of these institutions will be continued under the new 
conditions on the scale already made necessary by the 
provision of the new laboratories of the Royal College of 
Science. 

With such an assurance, and with such new resources as 
we have mentioned above, we fee] that we could approach, 
with good prospect of success, other bodies whose cooper- 
ation we believe to be desirable, if not necessary, for 
the complete success of our proposals. 

In concfusion, we desire to observe that absence of 
detail where it might have been looked for in certain 
portions of our proposals is not to be taken as meaning 
that we have not considered in some detai] the ends 
which we wish to see attained. Our proposals at the 
present stage indicate only in outline what we have in 
view: how near an approach can be made to its attain- 
ment must depend on the resources which prove to be 
available, and cannot, therefore, from the nature of the 
case, be estimated with precision at the present time. 
Without, however, attempting naw to exhaust the subject, 
we have submitted proposals framed in such a way as 
to suggest the establishment of an institution which will 
be pre-eminent in its combination of advanced teaching 
in certain branches of applied science, with instruction in 
pure science also developed to a very high standard. 

We have the honour to be, My Lord Marquess, Your 
Lordship’s obedient servants, R. B. Haldane, chairman, 
W. de W. Abney, E. H. Carbutt, W. S. Church, A. H. 
Leech, Philip Magnus, Waiter McDermott, Francis 
Mowatt, F. G. Ogilvie, Reay, Arthur W. Riicker, Sidney 
Webb, J. Wernher, W. H. White, J. C. G. Sykes, 
secretary, F. E. Douglas, assistant secretary. 


Letter from the Board of Education to the Secretary of the 
Departmental Committee on the Royal College of 
Science, Gre. 


Boarp oF EpucaTion, WHITEHALL, S.W., April 3, 1905. 
Sir, 
I am directed by the Board of Education to state that 


careful consideration has been given to the very valuable 
Preliminary Report of your Committee, dated February 20, 
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and I am to say that, while the point raised in sub- 
section (2) of paragraph V. on page 5 of that Report 
cannot yet be definitely decided, the answer to subsection 
(1) in that paragraph is in the affirmative. 

In sending this information, with the consent of His 
Majesty’s Government, 1 am directed to express the warm 
appreciation of this Board for the great care with which 
this difficult subject has been thus far investigated by your 
Committee, and to say that the necessary discussions 
with His Majesty’s Treasury upon the point involved in 
subsection (2) of paragraph V. will be completed with the 
least possible delay and, on a settlement being reached, 
information will be promptly sent to you as to these 
financial arrangements. 

I have the honour to be, Sir, Your obedient Servant, 

Ropert L. Morant, Secretary of the Board of Education. 


Extract from the Speech of the Marquess of Londonderry, 
President of the Board of Education, at the Annual 


Dinner of the Institution of Mining and Metallurgy, | 


May 10, 1905. 

“1 need not say that we have the hearty goodwill of 
the Treasury in endeavouring to carry out the recommend- 
ations of this strong Committee presided over by my 
friend, and | am able to tell you that, so far as the 
question of money—and, after all, money is the important 
question—is concerned, 1 have good grounds for believing 
that the Treasury, or rather the Chancellor of the 
Exchequer, has been very carefully considering the financial 
aspect of the new condition of things that will be brought 
about in regard to the Royal College of Science, if the 
changes I have hinted at actually take effect, and that he 
will see his way to make a reasonable increase in the 
sums at present devoted towards the expense of the Royal 
College of Science, so that the College, in its immensely 
enhanced possibilities of usefulness, owing to its large 
new buildings, may bring to the common aid, so to speak, 
not only its fabric and its excellent equipment, but also a 
satisfactory annual income, as a substantial contribution to 
what must be a heavy annual expenditure involved in the 
great work to be carried through.” 


NATIONAL LEAGUE FOR PHYSICAL 
IMPROVEMENT. 


MEETING, over which the Lord Mayor presided, was 

held at the Mansion House on June 28 for the 
purpose of establishing an association which for the time 
is described as a National League for Physical Education 
and Improvement, but the precise official title of which 
has not yet been decided. Among those present were the 
Bishop of Ripon, Sir Lauder and Lady Brunton, the Lord 
Chief Justice, Sir William Broadbent, Sir James Crichton 
Browne, Sir Norman and Lady Lockyer, Sir Henry 
Cunningham, Sir Henry Craik, Sir Benjamin Baker, Prof. 
Howard Marsh, and Sir Victor Horsley. 

The chief objects of the association are to stimulate 
public interest in the physical condition of the people 
throughout the kingdom, to establish close association and 
centralisation of all societies and individuals trying to 
combat such influences as tend to produce national physical 
deterioration, to aid existing organisations, and to start 
organisations for physical health and well-being wherever 
none exists. As the purposes of the league are closely 
connected with medicine, it has been thought advisable to 
have it strongly backed by medical men before other classes 
of the community are asked to join, because most of them 
are less able to judge of its merits or demerits than medical 
men, and will consequently be led to decide their action 
in regard to it chiefly by the example of the leaders of 
the medical profession. 

The council has published a draft scheme of the pro- 
posed association, according to which it would consist of 
territorial branches working in connection with a central 
body. It is suggested that each branch should see that 
instruction is furnished to the people on the laws of health 
generally, to mothers on the care of their own health and 
on the nurture and care of children, to girls on the methods 
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of domestic and personal hygiene, and of cooking and 
housekeeping. Physical exercises and opportunity for open- 
air games should be obtained for both boys and girls; 
while the natural desire of young men to become 
volunteers should be encouraged, and marching drill, shoot- 
ing practice, and all healthy sports fostered. A plan is 
outlined also for securing the cooperation of all persons 
in authority in different centres of population so that each 
section of the community may receive ultimately physical 
education of a suitable kind. 

The following resolutions were adopted at the meeting :— 

(1) That the causes which tend to impair the health of 
the nation, as disclosed by the report of the departmental 
committee, ought to be combated by united action. It is, 
therefore, recommended that all the agencies at present 
engaged in isolated work for that purpose should have the 
opportunity of combining, and thus cover the whole 
country. 

(2) That this meeting assembled at the Mansion House, 
under the presidency of the Lord Mayor of London, there- 
fore heartily approves of the federation designed for this 
purpose, and of the proposed effort to start organisations 
in those parts of the country where none exist. 

In proposing the first resolution, the Bishop of Ripon 
said the result of the inter-departmental committee’s re- 
port had been to point out that there are certain conditions 
at work which are not creditable to the civilised com- 
munity. The report states that still-births ought to be 
registered, and that infantile mortality is very great; and 
that whereas during the last fifty years an improvement 
has taken place in the health of the people and in their 
dwellings, and the average length of life has been increased, 
it yet remains true that the percentage of infantile mortality 
has not decreased. The number of deaths in a year per 
thousand among children was 154 in the decade from 185 
to 1860, and the figure was the same in the decade 1891 
to 1900. This shows that the benefits of the improved 
conditions go to the adult and not to the child. Conditions 
exist which must be remedied if the health of the popu- 
lation is to be sturdy, robust, and vigorous. The 
awakened interest in the question is largely due to the 
agencies which have been toiling to better the conditions 
and health of the people. If these agencies or societies 
and individuals have been able to achieve such admirable 
results by isolated effort, then by federation they could do 
a great deal more. The federation needs the cooperation 
of three great classes of public workers—the practical, the 
scientific, and the Parliamentary. A council would thus 
be formed of well digested and well considered thought as 
to the best means of helping forward every agency and 
initiating every kind of new enterprise which might con- 
tribute to the health, well-being, and physical stature, as 
well as to the moral greatness of the people of this country. 

In seconding the resolution the Lord Chief Justice urged 
that innocent amusement and healthy education be provided 
throughout the country, through the municipal authorities, 
for a reasonable proportion of the lads and girls, so that 
their tastes may have an opportunity of being developed 
in a wholesome and healthy way. 


LHE UNIVERSIIY COLLEGE OF 
SOUWTEE UP CAULIORSS, 

HE Prince of Wales, in his capacity of Chancellor 

of the University of Wales, visited Cardiff on June 28 

for the purposes of laying the foundation-stone of the new 

University College buildings in Cathays Park and of con- 

ferring a number of honorary degrees of the University of 
Wales. 

The ceremony of laying the foundation-stone took place 
in the afternoon in the presence of a large and dis- 
tinguished assembly. The president of the college, Sir 
Alfred Thomas, read an address of welcome to the Prince 
of Wales in which he outlined briefly the events which 
have led up to the possibility of the provision of buildings 
worthy ‘of the educational work being accomplished by the 
University College of South Wales. The address stated 
that the Government in 1882 invited proposals from public 
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bodies for the location of the University College of South 
Wales and Monmouthshire. In their memorial the cor- 
poration of Cardiff promised that, in the event of Cardiff 
being selected, they would make adequate provision for 
the college. 

The address continued :—‘‘ How they recognised their 
obligations is manifest by the noble site upon which we 
now stand. Your Royal Highness, by your presence here 
to-day, places the seal of your approval on the manner in 
which the corporation has redeemed the pledge which 1, 
then as mayor, made in their name. We have had the 
good fortune to secure the services of an architect whose 
plans and designs have won the enthusiastic approval of 
educational experts. By the contributions of the people of 
South Wales and the splendid munificence of the 
Worshipful Drapers’ Company, we are now in a position 
to build and maintain the arts, the administrative, and 
the research departments of the college. Our treasurer, 
to whom and to whose family we are so deeply indebted, 
trusts that this ceremony will prove such a stimulus to the 
patriotism of our people that the work now begun by 
Your Royal Highness wil! not cease until the whole scheme 
is completed.” 

During the course of his reply, the Prince of Wales 
remarked :——‘‘ As Chancellor of the University of Wales 
TI am delighted to take part in this important ceremony 
and to lay the foundation-stone of the first block of what 
is hoped will some day grow into a building beautiful and 
dignified in design, complete and practical in its equip- 
ments. I congratulate you and all here present to-day in 
the proud fact that it is the liberality of the people of 
South Wales and Monmouthshire that makes it now 
possible to carry out a portion of the great scheme for the 
establishment in Cardiff of buildings worthy of their 
University College and worthy of the conception of its 
founders. { further note with great satisfaction that one 
of the largest of the London city companies has shown a 
practical sympathy in this great undertaking, and that the 
library buildings, one of the most important features in 
any college, will be the gift of the Worshipful Company 
of Drapers.” 

After referring to the fact that the site of the new 
buildings was formerly a monastic centre of learning, 
renowned at home and abroad, His Royal Highness con- 
tinued :—‘ The new teaching and training differs in 
character from that which in the past rendered her colleges 
famous, for the Welsh people have determined that their 
university education shall be compatible with the modern 
wants of a new world. Its promoters and its authorities 
have recognised that this university should not exist merely 
for the purpose of the literary or the academic life, but 
should place itself in touch with and try to serve every 
form of intellectual activity, and to-day Cardiff is a con- 
stituent of the university, for under the charter the town 
council appoints two members of the university court, and 
by a standing ordinance of the town council the mayor is 
ex officio one of the members. So our university is by 
its constitution interwoven more closely perhaps than any 
other with the national life of the country; and this is 
no mere sentiment on the part of the people of Cardiff, 
for they have not only given this site for the college, but 
also presented to the university itself another site in this 
park and 6oool. for the erection of its registry.” 

The University College at Cardiff was founded in 1883 
and incorporated in 1884, and is the largest of the three 
colleges constituting the University of Wales. It began 
with 150 students. In 1893 the number had increased to 
347, and in 1903 to 647, Since its foundation the college 
has been housed in temporary quarters which used to be 
the premises of the Cardiff Infirmary. In 1895 the 
Government promised a grant of 20,o00l. on condition that 
an equal amount was raised from private sources, and this 
was done. Then the Drapers’ Company offered 10,000l., 
which has subsequently been increased to 15,000l. The 
town gave the site, and altogether 132,000l. has been con- 
tributed. The total cost of the new buildings is estimated 
at 290,800l., so that about 159,000l. is still required. 

The conferring of degrees took place later in the day, 
and among the recipients of honours was Sir John 
Williams, upon whom the honorary D.Sc. was conferred. 
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THE LIEGE MINING AND METALLURGICAL 
CONGRESS. 


AD the International Congress of Mining, Metallurgy, 

Mechanics, and Applied Geology held at Liége on June 25 
to July 1, of which a brief report was published in Nature 
jast week, numerous papers of great scientific interest were 
read. 

In the geological section an important paper on the con- 
tinuation of the Saarbriicken Coal-measures into the 
territory of Lorraine and of France was submitted by Mr. 
B. Schulz-Briesen (Diisseldorf). In recent years numerous 
coal discoveries have been made in the Saarbriicken field 
by the Prussian Government in an area that had been 
untouched up to the end of the last century, the beds of 
quicksand above the coal having proved an obstacle. In 
French Lorraine coal was discovered last year at a depth 
of 650 metres. A map accompanying the author’s paper 
mdicated the coal-bearing area that has been proved, and 
showed the vast economic importance of the discovery. 
The genesis of metalliferous deposits and of eruptive rocks 
formed the subject of a paper by Mr. Paul F. Chalon 
(Paris). He summed up the matter in the following 
rules :—primary metalliferous deposits are not met with 
in stratified rocks that are not traversed by eruptive or 
igneous rocks; rocks with a fragmental structure contain 
more metalliferous deposits than compact rocks; in ex- 
tended areas traversed by eruptive rocks the deposits are 


‘never regularly or irregularly distributed, but are con- 


centrated at one or more centres; metamorphic rocks 
indicating the vicinity of eruptive rocks are favourable 
for prospecting, particularly in mountainous districts. 
The geological structure of the mining district of 
Iglesias, in Sardinia, was described by Mr. G. Merlo. 
The district is one of considerable economic importance, 
there being 117 mines in operation, and the value of the 
mineral output is more than 21 million francs annually. 
The principal deposits are veins of galena and blende, and 
contact deposits of galena and calamine. The Paleozoic 


| beds of the district are, in descending order, as follows :— 


(1) Monteponi sandstone; (2) Gonnesa schist of Silurian 
age; (3) Cambrian sandstone; (4) metalliferous limestone ; 
(5) Malacalzetta slates. There are thus three horizons of 
the Cambrian system. The mineral deposits of the banks 
of the Meuse and of the east of the province of Liége were 
described by Mr. G. Lespineux. He showed that these 
calamine masses, like those of the Moresnet district, are 
not the results of erosion of mineral veins, but were formed 
in their present condition. The deposit of cinnabar at 
Monte Amiatia, in Tuscany, was described by Mr. V. 
Spirek. The deposits occur exclusively in serpentine, and 
were divided by the author into four classes. 

In the metallurgical section the papers read were mostly 
of a practical character. Mr. Hadfield gave a summary 
of his researches on the effect of the temperature of liquid 
air on the properties of steel. Mr. F. Jottrand described 
a method of cutting metals by a jet of oxygen. The 
oxyhydrogen blowpipe is directed against the portion to 
be cut, and heats it to whiteness. The hydrogen is then 
turned off, and a rapid current of pure oxygen cuts the 
metal. In practice two blowpipes are used simultaneously, 
one for heating and one for cutting. The double blowpipe 
moves at a velocity of 20 centimetres per minute in cutting 
a steel plate 15 mm. in thickness. The metal is cut almost 
as cleanly as with a saw. The width of the slit is not 
more than 2 mm. for plates 15 mm. thick, and is only 
3 mm. for plates 100 mm. thick. In order to cut a plate 
15 mm. thick there is required per metre cut 540 litres of 
hydrogen and $40 litres of oxygen, the operation lasting 
five minutes. Tubes and curved sections can also be cut. 
Mr. H. Hennebutte described the use of coal poor in 
agglutinating materials for the manufacture of coke. Mr. 
E. Bian gave an account of the methods of cleaning blast- 
furnace gases. Mr. P. Delville read a paper on the 
influence of titanium on iron and steel. The manufacture 
of blast-furnace slag cement was dealt with by Prof. H. 
Wedding and by Mr. C. de Schwarz. Mr. P. Acker de- 
scribed the new modifications of the open-hearth steel 
process. Mr. R. M. Daelen discussed the methods of 
obviating ‘‘ piping ’’ in steel ingots. Electric steel-making 
processes were dealt with by Mr. G. Gin and by Mr. R. 
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Pitaval. Mr. L. Guillet, Carnegie scholar of the Iron and 
Steel Institute, submitted an elaborate monograph on special 
steels. Of the nickel steels described, the most remarkable 
are Guillaume’s invar, with 36 per cent. of nickel, with 
an elastic limit of 70 to 75 kg. per square mm., a breaking 
stress of 45 to 55 kg. per square mm., and an elongation 
of 35 to 25 per cent.; and platinite, with 46 per cent. of 
nickel, with an elastic limit of 60 to 70, a breaking 
stress of 30 to 40, and an elongation of 45 to 35 per cent. 
The latter is used instead of platinum in incandescent 
lamps. The paper summarises in an admirable manner 
the existing knowledge of nickel, manganese, chromium, 
tungsten, molybdenum, vanadium, silicon, and aluminium 
steels. Other papers read in this section dealt with the 
application of electricity in rolling mills, by Mr. L. Creplet ; 
the double hardening of large steel forgings, by Mr. A. 
Pierrard; the metallographical examination of iron and 
steel, by Mr. H. Le Chatelier; and an apparatus for 
charging mercury furnaces so as to obviate the liberation 
of deleterious gases, by Mr. V. Spirek. 

In the mining section, papers on shaft sinking were read 
by Messrs. Bodart, Portier, Tomson and Duvivier, and 
on winding engines by Mr. Henry. The use of super- 
heated steam was dealt with by Mr. Weiss, and the use 
of steam accumulators by Messrs. Rateau and Chaleil. 
Modern pumping engines were described by Mr. Schulte, 
the De Laval high-lift centrifugal pump by Mr. 
Sosnowski, and the Sulzer high-lift centrifugal pump by 
Mr. Ziegler. The water-flush system of packing colliery 
workings was described by Mr. Jingst and by Mr. Lafitte. 
Fire-damp detection was dealt with by Messrs. Chesneau, 
Watteyne, Stassart, and Daniel. Electric haulage was 
discussed by Messrs. Lapostolet, Halleux, and Henry; and 
the driving of the great adit-level from Gardanne to the 
sea was described by Mr. Domage. Altogether the pro- 
gramme was one of great interest, and the discussions on 
the papers were well sustained. The president of the 
congress was Mr. Alfred Habets, and the presidents of 
the sections were:—lor metallurgy, Mr. <A. Greiner, 
member of council of the Iron and Steel Institute; for 
mining, Mr. E. Harzé; for mechanics, Mr. Hubert; and 
for géology, Mr. Max Lohest. Among the honorary presi- 
dents of the sections who presided in turn were :—for 
metallurgy, Mr. R. A. Hadfield, president, and Mr. H. 
Bauerman, honorary member of the Iron and Steel Insti- 
tute; and for mining, Mr. H. C. Peake, chairman of the 
Institution of Mining Engineers. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The following is the text of the speech 
delivered by Prof. Love in presenting Prof. G. H. Darwin 
for the degree of D.Sc. honoris causa at the Encznia on 
June 28 :— 

Salutamus Georgium Howard Darwin, magni patris 
magnum filium, non solum inter astronomos insigiissimum, 
sed, ut decebat tali patre ortum, quasi clavis repertorem 
qua altissima natura arcana reseraret. {le quidem, 
Carolum dico, de vita animantium doctor insignissimus, 
ostenderat quo modo sensim immutata figura  simplici- 
oribus et rudioribus perfectiora animalia succederent: hic 
noster docuit quo modo ipsa mundi compages lentas muta- 
tiones subirct. Duces quidem in hac re secutus est 
Newtonum, Laplacium, Kelvinum, sed suis viribus fretus 
est magis. Quid enim? Omnia que de reciproco maris 
motu litteris tradita sunt ipse denuo pertractavit, siderum 
czlo decurrentium meatus summa diligentia et scientia 
amplissima investigavit: idem tenuissimo quoque et sub- 
tilissimo mathematicz genere instructus, ingenio audaci et 
vegeto pollens, luculentissime ostendit quo momine et 
Nnutu variz maris agitationes tam multiplices gignantur : 
quod cum faceret id assecutus est ut terr#, lunz, solis, 
planetarum primordia et vices satis clare adumbraret. In 
hoc viro aguoscimus hominem, dictu mirum, mundorum 
nascentium annales conscribentem. 


CaMBRIDGE.—The Raymond Horton-Smith prize for 1905 
has been awarded to Dr. W. L. H. Duckworth, of Jesus 
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College, for a thesis for the degree of M.D. entitled ‘‘ On 
the Nature of Certain Anomalous Cases of Cerebral 
Development.’ 


Subject to the Enfield Council agreeing to contribute 
one-third of the total cost of the buildings and necessary 
alterations, it has been decided by the Middlesex County 
Council to acquire the Ediswan Institute, Ponders End, 
the object being to convert it into a technical institute for 
the eastern portion of Enfield, that suitable technical in- 
struction may be given to those engaged in the Small 
Arms Factory, Enfield Lock, the works of the Edison and 
Swan Co., &c. 


A NEW movement for the encouragement of tropical re- 
search has been inaugurated in connection with the 
University of Liverpool. The school of research, of which 
Lord Mountmorres is to be the first director, will seek 
in every way to inquire into the natural resources of the 
tropical possessions of the Empire. Sir Alfred Jones, of 
the Elder-Dempster fine of steamers, has promised to 
contribute 10001. a year for four years towards the expenses 
of the movement. 


AccORDING to Science, the following appointments have 
recently been made in America :—Dr. A. W. Harris, presi- 
dent of North-western University; Dr. C. H. Smyth, pro- 
fessor of geology at Princeton University; Dr. N. Senn, 
professor of surgery, and Dr, F. Billings, professor of 
medicine, at the University of Chicago; Dr. H. K. Wolfe, 
professor of philosophy and education at the University 
of Montana; Mr. 1. E. Wallin, professor of natural history 
in Upsala College, New Orange, N.J. 


Tue department of general pathology and bacteriology 
of King’s College, London, announces a course in clinical 
and practical bacteriology suited to the requirements of 
medical practitioners and senior students. The course, 
which will begin on July 26 and end on August 5, will 
consist of lectures, demonstrations, and practical work. 
In connection with the same department there will be 
from July 27 to August 4 a vacation course in clinical 
pathology consisting of demonstrations and practical work. 
Further particulars may be obtained from Prof. Hewlett 
or the secretary of the college. 


Durine the coming session courses of general and ex- 
perimental psychology will be held at King’s College, 
London. During the first and second terms Prof. 
Caldecott will deliver a series of lectures on general 
psychology. Prof. W. D. Halliburton, F.R.S., will! lecture 
during the first term on the general structure and histology 
of the nervous system and of the organs of sense. During 
the second and third terms fectures on experimental 
psychology, accompanied by demonstrations and laboratory 
work, will be given by Dr. C. S. Myers in the new psycho- 
logical Jaboratory. A departmental library has been opened 
at the college containing the principal English and foreign 
books and journals devoted to psychology. 


Tue Department of Agriculture and Technica! Instruc- 
tion for Ireland has issued its regulations and syllabuses 
to guide the teaching of science in Irish day secondary 
schools for the session 1905-6. The complete conditions 
regarding regulations for grants, qualifications of teachers, 
syllabuses of subjects, and a list of official forms are 
now issued in a single volume. The regulations are 
materially the same as those which were in force during 
last session. Some few syllabuses have been modified in 
the light of the experience gained in the last two years. 
It is announced that the summer courses for teachers will 
be continued as heretofore, but it is hoped they will, after 


1908, develop into ‘‘ post-graduate courses on _ special 
subjects for those already qualified.’ 
Tue British University Students’ Congress met on 


June 28 at University College. Al! the universities of the 
United Kingdom were represented except Oxford and Cam- 
bridge, these having no organisation which can send 
delegates to represent their undergraduates generally. The 
report of the subcommittee appointed last year to consider 
the question of residential halls at home and abroad was 
presented. Fourteen British universities and colleges, 
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eleven American universities, and four Australian universi- 
ties have been communicated with. It was resolved to 
elect a committee to formulate recommendations as to what 
should be done to help to develop the residential system. 
It was decided also to extend the scope of the constitution 
of the congress so as to include delegates from the uni- 
versities of Ireland as well as of England and Wales, and 
to invite universities of Scotland also to send repre- 
sentatives annually. 


Ir is announced that Mr. J. D. Rockefeller has given 
2,000,0001. to the General Educational Board, a body in- 
corporated by a recent Act of Congress for the purpose of 
promoting education in the United States, and the income 
is to be used for the extension of higher education in the 
United States. Mr. Rockefeller has also presented 
200,0001. to Vale University. It is stated the gift to the 
Educational Board is to be held in perpetuity, and the 
income, after payment of administrative expenses, is to be 
used for the benefit of such institutions as the Board may 
select for periods, in amonnts, for purposes, or on con- 
ditions to be determined by the Board, which may also 
employ the income in such other ways as it may deem 
best adapted .to promote a comprehensive system of educa- 
tion in the United States. The income is to be used with- 
ont distinction of locality, and its use is to be confined to 
higher education. It is designed especially for colleges 
as distingnished from the great universities, although there 
is no prohibition of grants to universities, The benefits 
of the donation are to be open to all, although the fund | 


cannot be employed for giving specifically theological in- | 
struction. The fund may be used for endowment, for 
building, for paying off debts, or meeting current expenses. 


THE report for the year 1904 of the council to the 
members of the City and Guilds of London Institute has 
been received. We notice that the number of university 
students attending the Central Technical College continues 
to increase, and that more than 1:0 such students are 
in attendance during the current session. At the last 
degree examination in engineering for internal students of 
the university, open to all engineering schools in London, 
eleven degrees in all were conferred, and of these eight 
were obtained by this college. The total number of 
students in the college during 1904 was 409, as compared 
with 304 in the preceding year. This increase in number 
of the students has made it necessary to provide an in- 
crease in the teaching staff, and the appointment of five 
new assistants has been sanctioned at a cost in salaries 
of Sool. a year. The council, in their last report, 
announced the steps which had been taken towards the 
extension of the building of the Technical College at 
Finsbury. Since then the plans of the new building have 
been approved, a tender accepted, the foundations 
excavated, and the building begun. In settling the details 
of the plans and on the question of the equipment of the 
new building, the committee had the benefit of the advice 
of Sir William White, K.C.B., F.R.S. The work of the 
department of technclogy of the institute continues to 
increase with the growing demand for instruction in the 
application of science and art to specific industries and 
teades. There are two directions in which, in the opinion 
of the council, improvements might be effected in the 
technical education of artisans. First, in the preparation 
of students before entering upon their courses of evening 
technical instruction, and secondly, in the standard of 
qualifications of the teachers nominated by local authori- 
ties to give such instruction. It is satisfactory to find 
that in the different branches of technology the number 
of students registered as attending classes in the United 
Kingdom was 41,089, as compared with 38,638 in the 
previous year. The report as a whole is an excelient record 
of a substantial year’s work. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Entomological Society, June 7.—Mr. F. Merrifield, presi- 
dent, in the chair.—An earwig, Apterygida arachidis, 
Yers., found by Mr. Annandale, of Calcutta, in a box of 
specimens received from the Andaman Islands: M. Burr. 
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When placed in a small box the earwig was alone, but 
next morning there were five larvae present; two dis- 
appeared, apparently being consumed by the parent, and 
the remaining three were those exhibited. Mr. Burr also 
showed a locustid of the family Pseudophyllida, taken in 
Queensland by Mr. H. W. Simmonds among twigs and 
plants which it greatly resembled, together with a photo- 
graph of the insect in its natural position——(1) Three 
examples of Gnorimus nobilis, L., taken at Woolwich on 
May 20 last under the bark of an old dead cherry tree, a 
beetle supposed to be becoming extinct in Britain; (2) a 
malformed specimen of Lochmaca suturalis which had the 
left posterior tibia bifid for about one-third of its length, 
and two tarsi, one of which had the joints considerably 
enlarged: E. C. Bedwelt.—A_ living specimen of 
Omophlus betulae, Herbst, a beetle not known to occur 
in Britain, found near Covent Garden, and probably im- 
ported: O. E. Janmson.—One ¢ and three 99 of .lgrion 
armatum taken this year by Mr. F. Balfour Browne, and 
sent to the exhibitor alive: W. J. Lueas.—Four specimens 
of the rare Acrognathus mandibularis, Gyll, captured on 
the wing towards sunset near Woking at the end of May: 
G. C. Champion.—Two aberrations of P:ston hirtaria, 
Cl., both females, taken at rest on tree-trunks at Morte- 
hoe, North Devon, April 23: Selwyn Image. The first 
aberration was tolerably normal in general coloration, but 
the anterior half of the fore-wings was much suffused with 
fuscous, and at the costa was broadly emphasised with rich 
black. The second aberration was semi-transparent black 


| all over both fore- and hind-wings, the veins strongly 


delineated with black, powdered with ochreous.—Empty 
pupa-cases of Zonosoma pendulavia demonstrating the wide 


| variation of methods in the placing of the silken girth 


round the pupa: W. J. Kaye.—Leaves of strawberry, 
Berberis japonica, and cherry-laurel which had been 
attacked by a minute fungus—in the case of the Berberis 
identified by Prof. S. H. Vines as Phyllosticta japonica, 
Thnem.: Prof. E. B. Poulton. The attack was local, 
leaving a roundish or oval window outlined with brown, 
sometimes in the form of a narrow line, sometimes spread- 
ing peripherally into the leaf for a greater or less distance. 
In the strawberry leaves the edges of the windows were 
somewhat ragged, but those of the other two leaves had 
smooth contours, and resembled strikingly the oval trans- 
parent areas upon the fore-wings of Mallima inachis, 
K. paraiekta, &c. Prof. Poulton had believed that these 
“windows ’’ of MKallima represented holes gnawed by 
larvee, and that the altered marginal zone reproduced the 
effect of the attacks of fungi entering along the freshly 
exposed tissues of the edge. But he now desired to with- 
draw his earlier hypothesis in favour of the more probable 
and convincing suggestion made by Mr. Grove.—Photo- 
graph of the fungus-like marks on the wings of the Oriental 
Kallimas : Prof. Poulton.—The variability of the genitalia 
in Lepidoptera: Dr. Karl gJordan.—Scents in the male 
of Gonepteryx: Dr. G. B. Longstaff. It was mentioned 
that whereas in G. cleopatra ¢ the odour was strong, the 
author had been unable to detect any appreciable fragrance 
in G. rhamni G. Such a difference, he said, seemed to 
imply a physiological difference of the two forms pointing 
to specific distinction. Dr. F. A. Dixey, in connection 
with Dr. Longstaff’s observations, exhibited and explained 
the several forms of Gonepteryx occurring in the Palearctic 
region.—The geographical affinities of Japanese butterflies : 
Hi. J. Elwes. Summing up his remarks, the author said 
that during the winter and spring months the plants and 
insects of Japan were, like the climate, Palzarctic in 
character, yet during the summer and autumn they were 
tropical.—New African Lasiocampide in the British 
Museum: Prof. C. Aurivilius—Memoir on the Rhynchota 
taken by Dr. Wyllie chiefly in Beira and Lifh: G. W. 
Kirkaldy. 


Chemical Society, June 14.—Prof. R. Meldola, F.R.S 
president, in the chair.—Influence of 
on the solubility of sparingly soluble 
—The dielectric constants of phenols and their ethers dis- 
solved in benzene and m-xylene: J. C. Philip and Miss D. 
Haynes.—Synthesis by means of the silent electric dis- 
charge: J. N. Gotlie. The facts of special interest are 
that ethylene under the influence of the silent electric dis- 
charge at the ordinary temperature will unite with carbon 


varions sodium salts 
acids: J. C. Philip. 
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monoxide, and will also polymerise, yielding a series of 
complicated hydrocarbons; the chicf substances formed 
boil at about 150°-160°, and apparently approximate in 
composition to C,,H,,—The ultra-violet absorption spectra 
of aromatic compounds, part i., benzene and certain mono- 
substituted derivatives: E. C. C. Baly and J. N. Collie. 
The ultra-violet absorption spectra of benzene and of 
some of its mono-substituted derivatives were described. 
It has been found that benzene presents seven separate 
absorption bands, and it was shown how the formation of 
these may be accounted for by attributing each one to a 
separate and distinct process of dynamic isomerism connected 
with the linkage changes within the benzene molecule. A 
similar explanation of the absorption spectra of benzene 
mono-substituted derivatives was given.—The ultra-violet 
absorption spectra of aromatic compounds, part il., the 
phenols: E. C. C. Baly and E. Kk. Ewbank. The absorption 
band produced by the dynamic isomerism existing in solu- 
tions of acetylacetone and similar tautomeric substances of 
the aliphatic series occupies very nearly the same position as 
the band given by phenol. The existence of a similar 
type of dynamic isomerism: in the case of phenol is 
suggested as explaining the difference between the spectra 
of phenol and its ethers.—Association in mixed solvents : 
G. Barger.—Synthesis of substances allied to epinephrine : 
G. Barger and Il. A. D. Jowett. The authors have 
attempted to synthesise a compound having the formula 
OH 


“~ on 


a 
CH-OH 


| 
Cll,,NHMe 
proposed by one of them (Journ. Chem. Soc., 1904, Ixxxv., 
192) for epinephrine, but although the methylene and 
dimethyl ethers were prepared, the base itself could not 
be isolated.—The determination of melting points at low 
temperatures: L. F. Guttmann. A method has been 
worked out for readily determining melting points at low 
temperatures (—142° to —55° is the range so far used) by 
means of a constantan-copper couple connected to a delicate 
galvanometer.—The action of water on diazo-salts, a pre- 
liminary note: J. C. Cain and G. M. Norman. One of 
the authors has shown that little or no hydroxy-compound 
is obtained by boiling certain ortho-substituted diazo-salts 
of the diphenyl series with dilute acids. A number of 
similarly substituted compounds which are said not to 
yield phenols on boiling with water or acids have now been 
examined.—A precise method of estimating the organic 
nitrogen in potable waters: J. C. Brown, The process 
consists in distillation to dryness of a mixture of a 
portion, without previous evaporation, with potassium 
hydroxide and potassium permanganate. The ammonia 
evolved is estimated by Nessler’s solution.—Synthesis of 
1: r-dimethyl-A*-tetrahydrobenzene: A. W. Crossley and 
Miss N. Renouf.—Bromine in solutions of potassium 
bromide: F. P. Worley.—The solubility of bromine in 
aqueous solutions of potassium bromide has been determined 
over a wide range of concentrations at 18°-5 and 26°.s5. 
There are indications that with the higher concentration of 
bromine, compounds more highly brominated than KBr, 


are produced.—Tetramethylammonium hydroxide: J. 
Walker and J. Johnston. A solution of tetramethyl- 
ammonium hydroxide is readily prepared by mixing 


alcoholic solutions of tetramethylammonium chloride and 
potassium hydroxide.—Tetrethylsuccinic acid: J. Walker 
and Mrs. A. P. Watker.—The ultra-violet absorption spectra 
of aromatic compounds, part ifi., disubstituted derivatives 
of benzene: E. C. C. Baly and E. Kk. Ewbank.—Studies 
in chlorination, ii., the action of chlorine on_ boiling 
toluene, preliminary notice: J. B. Cohen, H. M. Dawson, 
and P. F. Crostand. The results show that, under the 
conditions of the experiments, electrolytic chlorine enters 
the nucleus only, and also that the rate of chlorination 
appears to be more rapid than with ordinary chlorine 
evolved from pyrolusite and hydrochloric acid.—Purpuro- 
gallin: A. G. Perkin. <A description of various derivatives 
is given.—The electrolytic oxidation of hydroxybenzoic acids : 
A. G. Perkin and F. M. Perkin. 


NO. 1862, VOL. 72] 


Paris. 


Academy of Sciences, June 26.—M. Troost in the chair. 
—On a determination of the constant of aberration by 
means of observations of three stars very close to the 
pole: H. Renan and W. Ebert. Arising from researches 
on the determination of latitude and of the absolute 
coordinates of the circumpolar stars, a long series of 
accurate observations has become available for the calcu- 
lation of the constant of aberration. An advantage of this 
method is that no correction is necessary for the variation 
of latitude. The final value obtained is 207-434, with a 
probable error of o-030s.—On isothermal surfaces: L. 
Rafty.—The motion of the earth and the velocity of light : 
M. Brillouin. An analysis of the method proposed by 
M. Wien and M. Schweitzer for solving the problem as 
to whether the ether is carried on by the earth, in which 
the author shows that the desired result will not be 
attained.—An apparatus for controlling actions produced 
at a distance by means of electric waves: Edouard Branly. 
‘An account of alterations in an apparatus already de- 
scribed, the chief improvement being the substitution of 
an electric motor for the clockwork movement.—On the 
specific inductive power of metals: André Broca. In a 
preceding note the author, with M. Turchini, has shown 
that the experimental results are not in accord with the 
theory for the resistance of fine metallic wires 
for continuous currents and alternating high frequency 
currents, the calculations being carried out according to 
Lord Kelvin’s hypothesis. In the present note it is shown 
that the introduction of the specific inductive power, 
neglected in the first calculations, will account for the 
observed differences.—On the phenomena of the singing 
arc: A, Blondel—An apparatus and method for 
measuring coefficients of magnetisation: Georges Meslin. 
A modification of the arrangement proposed by MM. Curie 
and Chenéveau.—The hydrolysis of very concentrated 
solutions of ferric sulphate: A. Reeoura. A concentrated 
solution of ferric sulphate in a well closed vessel becomes 
slowly converted into a solid basic sulphate and a soluble 
acid sulphate. From the time required for this change 
the author regards this action as not due to a simple 
hydrolysis, but as due to a molecular transformation.— 
Combinations of aluminium chloride with carbonyl 
chloride: E. Baud. Three compounds of these substances 
are shown to exist, containing aluminium chloride and 
carbonyl chloride in the following molecular ratios, 1: 5, 
1:3, and 2:1. The last is found in commercial 
aluminium chloride.—The constitution and properties of 
steels containing tin, titanium, and cobalt: Léon Guittet. 
These metals enter into solution in the iron, the carbon 
being in the form of carbide. The mechanical properties 
of these steels are such as to prevent their commercial 
application.—On the reduction of aldoximes: A, Maithe. 
Aldoximes can be readily reduced to amines by the Sabatier 
and Senderens reaction, but the primary amine is not the 
only product. Acetaldoxime gave a mixture of the primary, 
secondary, and tertiary amines, and cenanthaldoxime 
behaved similarly; owing to the decomposing action of the 
reduced nickel on benzaldoxime the reduction of this com- 
pound was irregular.—On the bromination of paraldehyde : 
P. Freundier. At a low temperature bromoacetaldehyde 
can be obtained; under different conditions tetrabromo- 
butyric aldehyde is produced.—On some new §-keto- 
aldehydes: F. Couturier and G. Vignon.—The iodo- 
mercurates and chloroiodomercurate of monomethylamine + 
Maurice Frangois.—On some derivatives of butyroine and 
capronoine: L. Bouveault and René Locquin.—On a 
bivalent phytosterine alcohol: T. Ktobb., This alcohol, 
described in a previous paper under the name of 
arnisterine, a neutral crystalline principle extracted from 
Arnica montana, has now been shown by its reactions 
with acetic anhydride, benzoy! chloride, and phenyl 
isocyanate to be an alcohol containing two hydroxyl groups, 
and it is proposed to revise the name to arnidiol.—A 
method for determining the purity of cocoa butter: E. 
Milliau.—The toxicology of mercury-phenyl: E. Louise 
and F. Moutier. This substance proves to be only very 
slightly toxic in comparison with the corresponding com- 
pounds of the fatty series ——On the combustion of sulphur 
in the calorimetric bomb: H. Giran. In a_ preceding 
paper the author has attributed the variation of the heat 
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of combustion of sulphur with pressure to the formation of 
persulphuric acid, but calorimetric determinations carried 
out with this. substance show that this view is incorrect. 
The effects observed are due to the presence of traces of 
hydrogen and nitrogen in the compressed oxygen employed. 
—Oxyhaemoglobin from the guinea-pig, and its reaction 
with fluorides: M. Piettre and A. Vila._On the simul- 
taneous variations of the organic acids in some plants: 
G. André.—On the production of a soft cider: G. 
Warcollier. The must prepared for fermentation is freed 
as far as possible from oxygen, and the fermenting liquid 
is protected from the air during the process.—The genus 
Alabes of Cuvier: Léon Vaillant.—The physiological 
signification of the urate cells in solitary honey-bearing 
insects: L. Semichon.—The haemolytic action and general 
toxicity of eel serum for the marmot: L. Camus and E. 
Gley.—On the presence of poison in the eggs of the viper: 
C. Phisalix. At the moment of ovogenesis in the viper 
the active principles of the venom accumulate in the 
ovules, and probably play a part in the development.—On 
the problem of statical work: Ernest Solvay.—The treat- 
ment of cutaneous cancer by radium: Jules Rehns and 
Paul Saimon. <A description of two cases in which 
radium was used with successful results.—On the existence 
of a remarkable Pliocene laver at Tetouan, Morocco: 
Louis Gentil and A. Boistel.—On the origin of eoliths: 
Marcellin Boule.—The drawings of the lion and cave 
bear and of the Rhinoceros tichorhinus on the walls of 
caves by man in the reindeer epoch: MM. Capitan, 
Breuil, and Peyrony. 


GOTTINGEN 


Royal Society of Sciences.—The Nachrichten (physico- 
mathematical section), parts i. and ii. for 1905, contains 
the following memoirs communicated to the society :— 

February 11.—O. Wallach: Researches from the uni- 
versity chemical laboratory, xiv. :—(1) on the constituents 
of the sage-oils; (2) on the proportion of phellandrene in 
the ethereal oil of Schinus molle, L.; (3) on the occurrence 
of an alcohol with the properties of pinocarveol in the 
ethereal oil of Eucalyptus globulus; (4) on the semi- 
carbazone of d- and I-fenchone, and the occurrence of 
l-borneol ester in Thuja-oil; (5) on the preparation and 
behaviour of methyl(1)-phenyl(z)-hexene; (6) on the 
bromine-substitution-products of cyclohexanone and cyclo-~ 
pentanone. 

January 28.—A. vom Koenen: On the underground 
effects of earth-pressure in salt-mines. 

February 2.—Dr. H. Schering : 
Gottingen in the year t904. 

February 11.—W. Blitz: Further contributions to the 
theory of tinctorial processes. (1) Measurements relating 
to the formation of inorganic analogues of substantive 
dyes; (2) on the ‘‘affinity of condition’’ of certain 
sulphuretted dye-stuffs. 

February 25.—W. Nernst and H. von Wartenberg : 
On the dissociation of water-vapour. W. Nernst and 


Seismic records at 


H. von Wartenberg: On the dissociation of carbonic 
anhydride. E. Wiechert: Remarks on the motion of 
electrons with velocities exceeding that of light. C. 


Carathéodory: On the general problem of the calculus 
of variations. L. Maurer: On the differential equations 
of mechanics. M. Laue: On the propagation of radiation 
in dispersive and absorptive media. T. Tamaru: Deter- 
mination of the piezoelectric constants of crystallised 
tartaric acid. (1) General sketch of theory and method of 
observation ; (2) pressure arrangements and the piezoelectric 
excitation; (3) electrometric methods; (4) results. D. 
Hilbert: Contributions to the calculus of variations. 


New Soutn Yates. 

Royal Society, May 3.—Prof. Liversidge, F.R.S., vice- 
president, in the chair—On the occurrence of calcium 
oxalate in the barks of the Eucalypts: Henry G. smith. 
The author announces the presence, in large quantities, of 
calcium oxalate in the barks of several species of Euca- 
lyptus. It is similar in form and appearance in all species, 
being well defined monoclinic crystals in stout microscopic 
prisms, averaging 0-0174 mm. in length and 0:0077. mm. 
in breadth, and containing one molecule of water, A 
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peculiarity of these is the tendency to form twins geni- 
culate in appearance, twinned forms being pronounced in 
some species. From botanical and chemical evidence it 
is assumed that Eucalyptus salnonophloia of West 
Australia and E. oleosa of New South Wales belong to the 
same species, and that the latter tree, which most often 


occurs as a *‘ mallee,”’ is only the degenerate stage of the 
former. Yhe theory is advanced that some of the 
‘“mallees,’’ or shrubby Eucalypts, have been formed 


through the poisoning effect of the excess of oxalic acid 
acting for a long time upon species which originally grew 
as large trees. The tannins in those Eucalyptus barks 
containing a large amount of calcium oxalate are of very 
good quality, light in colour, astringent, easily soluble, 
and should make leather of good quality. On evaporating 
the extract to dryness on the water bath but little darken- 
ing takes place, and the product is still readily soluble. 
This class of Eucalyptus barks should, therefore, make 
excellent tanning extracts. From the bark residue the 
calcium oxalate should be profitably extracted, and the 
oxalic acid obtained cheaply from this, practically as a 
by-product. The air-dried bark of Eucalyptus salubris, 
the ‘‘ gimlet ” of West Australia, gives 30-5 per cent. of 
total extract and 18-6 per cent. of tannin absorbed by hide 
powder, and contains 16 per cent. of calcium oxalate. The 
bark of Eucalyptus gracilis contains 16-66 per cent. of 
calcium oxalate, that of E. Behriana 16-5 per cent., of 
E. oleosa 10-64 per cent., of E. dumosa 9.8 per cent., and 
of E. salmonophloia 8.34 per cent. The barks of all the 
Eucalypts tested contain calcium oxalate, although in some 
species in very small amount.—Notes of astronomical 
interest, dealing with the past eighteen months, showing 
the progress and deductions made during that period : 
H. A. Lenehan. 
Dustin. 


Royal Irish Academy, May 22.—Prof. R. Atkinson, 
president, in the chair—On the vegetation of the southern 
part of county Dublin: G. H. pethybridge and R. Lloyd 
Praeger. The paper dealt with the plant associations of 
this area, which extends from sea-level to nearly 2500 feet, 
and embraces more than 200 square miles. A coloured 
vegetation map and photographs were shown in illustration 
of the subject. 
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180 ST. GEORGE STREET EAST. other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


liplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pott pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
Netsukis China, Lacquers, Gongs, Shells, and Der Caries aay | THOMAS BOLTGN, 
5 2s BALSALL HEATH ROAD. BIRMINGHAM. 
PHOTOMICROGRAPHY ffor Publishers, 


TS 
Lecturers, Manufacturers, and general scientific research. Good work, MARINE BIOLOGICAL ASSOCIATION 
moderate charges.—Saxpy, 91 Penny Lane, Sefton Park, Liverpool. OF THE UN ITED KINGDOM. 


TORY, PLYMOUTH. 
F. G. CUTTELL, Preparer of ROCKS THE LABORA , OUT Bf 
MINERALS, &c., for Wit oscovic Lene tose Annee | The following animals can always be supplied, either living 


Road, Putney, S.W. or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertnfaria; Activia, Tealia, Caryopbylila, Alcy- 
oniym; Hormiphora (preserved); Leptoplaaa; Lioens, Amphiporns, 


Noe: —S.Y. “MIDNIGHT SUN.” Nereis, Aphrodite, Areaicola, Lapice, Terebella; Lepas, Balanus, 
3,178 Tons. Two Berth Cahins. All Berths Gammarus, Ligia Mvsis, Nebalia, Carcinons; Patella, Bucctonm, Eledone, 
on same level. Finest yachting steamer afloat. Pecteas Bugula, Crisia, Pedicelliaa, Holothuria, Asterias Ecbinus, 

12 12 i_ Sailing July 8, 22; August 5, 19. Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

i Apply ALBION S.S. CO., LTD., For prices aod more detailed lists apply to 
Newcastle-on-Tyne. Biological Lahoratory, Plymontb. THE DIRECTOR 


NOTICE.—<Advertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE ts ** Pirusis,’’ LONDON. 


SUBSCRIPTIONS TO '‘ NATURE." CHARGES FOR ADVERTISEMENTS. 
& s. d@.| Toate Places Aproapi— ££ 5. ad. £ s. ad. esta 
Yearly. i é a ROS Yearly : - 110 6 “bree Lines in Colump . ©o 2 6f{ Quarter Page, or Half 
Malieveadly Reh Half Beal faa: ae Soon) ence a o g| aColumn . s UH o 
: : i a : g c oe Sixteeath Page,or Highth Col. ro 0 
Quarterly : : 0076 Quarterly : 5 . o 8 © One Eighth Page, or Quarter Halfa Page, oraColume 3 5 0 
Column . . 0 8 6| Whole Page . eae is 


* The first line being in heavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 
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SPECIAL ARRANGEMENTS for supplying 6, H. F. MULLER’S world- 
renowned FOCUS TUBES at REDUCED PRICES have been made by 
THE MEDICAL SUPPLY ASSOCIATION, 228 Gray’s Inn Road, 

London, W.C. 


With Double Regulator for Raising & Lowering Vacuum, 24/- 
Tube similar in size but of different design—without Regulator, 14/- Large Size (170 mm. diameter) Water Cooled. .£4 5 0 
a@- Neswr Illustrated ana Descriptiwe List post free. 


CROSSLELY’S GAS ENGINES 
RECENTLY GREAT REDUCTION 


REMODELLED. IN 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P over 51,000 gas and 
respectively. oil engines had been 
delivered, represent- 
ing about three- 

quarters of a million 
actual horse-power. 


Immediate Delivery 
for Stock Sizes 
of Engines. 


CROSSLEY BROS., iTD. OPENSHA VW, MANCHESTER. 


IW E: Vw WICROSCOPIC SLIDES 


From the New Issue of W. WATSON & SONS’ No. 3 CATALOGUE, just published. Post Free on application. 


x 


: & 
Tsetse Flies (G. palpalis), whole insect : 3 7 6 Perfume Glands on Leaf of Lavender .. ae ae eo a 16 
Dissections of all Bee may be had mounted ‘separately. Also in Bugula plumosa (Bird's Head coralline). Specially fine mounts 2 6 
set of 12 ; 7 «£1 0 0 Karyokinesis i in root of Water Lily... , 2 Be & 4/- 
“Send for Special Descriptive List. Leg of Flea, showing muscular structure... ; a 3] 
Blood-sucking Maggot (from the Congo) ... oh ae oh go Set of 16 Slides illustrating the development of an Ascidian 
Fly batched from above, duchmerontyin luteola ... ane (Aspersa). Incase ... ra as : 25 0 
Section of Brazilian Quartz, showing cavities containing fluid. Trypanosoma Brucei (Tsetse Fly dfiscese) : 4 0 
Very interesting ox 3.6 Set of 5 Slides of the Garden Seldces stein different stages 0 of 
Eggs of Emperor No fertile and sterile, oni slide 1 6 growth. In Case 7 6 


SEND FOR THE ABOVE NEWLY PUBLISHED CATALOGUE OF MICRO. OBJECTS. 


WATSON’S CATALOGUE OF MICROSCOPES (158 pa) is of special interest to all Microscopists, 
post free. 


W. WATSON & SONS, 313 High Holborn, London, W.C. 


Branches—16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


THE NEW NATURALISTS’ CAMERA. 


Reflex Focussing for Ordinary or 
(PATENT.) Telephoto. Lenses. 


ILLUSTRATED PROSPECTUS FREE. 


CALLMEYER Lp 


| 
DaLtMev Es urs 


J. H. DALLMEYER, Ltd., 25 Near St., LONDON, W. 


MAKERS OF THE CELEBRATED DALLMEYER LENSES 


fiintee by RICHARL CLAY AND DUNS, LIMMIED, at 7 & & breau erree: Mul, Qucen Victoria Street, in the City of Lonaon, and 
published by MacmILLan 
AND Co, LiMiTED, at St. Martin’, : Street, London, W.C., and THe Macmiian Co. tpany, 66 Fifth Avenue, New York. "—Turspay, July 6, 1905. 


A AW ISIEISIL AY IDDUST RATED JOURNAL OF Sate CE 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1863, VOL. 72) = THURSDAY, JINN 1a, 1905 . EPRICE SIXPENCE 


‘ jan Righes are Reserved, 


TAT oo. REYNOLDS & BRANSON, L”: 


Registered as a Newspaper at the General Post Office.] 


“DEMONSTRATORS” LANTERN. LABORATORY OUTFITTERS and 
FOR LIMELIGHT OR ELECTRIC. "] The most simple SCIENTIFIC INSTRUMENT MAKERS. 


With Prism for Erecting, and efficient 
and for Vertical Projectian. Single Lantern 
Price £10 10s. yet constructed 

for general 
scientific work. 


\ BENCHES 
MADE and 
DESICNED 
FOR ALL 
REQUIRE- 
MENTS. 


Also... 
APPARATUS 
OF 
RELIABLE 
QUALITY. 


sdiesnee 


3 FLEET ST., 
LONDON. 


CATALOGUE OF 
SLIDES, &c., 
POST FREE. 


i 
| THis sexsoWs 


Bean 


tH | f —— = Enquiries 


ii i Salicited. 


14 COMMERCIAL STREET, LEEDS. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tube containing both Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in the hore of the tube in which it rises and 
falls increases the scale to about 8 inches for each inch of 
the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of rooth of an inch being easily read 
without the aid of any vernier or magnifier. 


Free. 


Particulars 


Post 


Further Particulars and Prices of this and other 
jong range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


: UN st 
RUBENS’ LINEAR THERMOPILE, 


JOHN J. GRIFFIN & SONS, Ltd., 


MAKERS OF_ SCIENTIFIC INSTRUMENTS, 
Sardinia Street, London, W.C. 


cli NALORE 


| |uLy 13. 16es5 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


MEETING IN SOUTH AFRICA. 
NOTICES TO MEMBERS. 


Messrs. Pickrorp, 57 Gresham Street, E.C., have made special 
arrangements for collecting and delivering on hoard the Union-Castle Line 
Steamships the baggage of Members proceeding to South Africa. Murssrs. 
Donatp Currie & Co. will issue a special Emharkation Notice. Only 
hand-baggage can he taken in the special trains leaving Waterloo for 
Southampton ou the days of departure. Heavy baggage should he 
despatched three or four days prior to the dates of sailing. 

Special arrangements have heen made to facilitate the Customs’ examin- 
ation of haggage at Cape Town; hut Members are cautioned that duty 
will mee to be paid on all articles coming under the head of “ presents for 
friends.” 

A draft programme of all the fixtures for the South African Meeting and 
a tariff of Cape Town hotels and hoarding-houses may he consulted hy 
Members, on application to the Pursers, on board the steamships Avédonax 
Castle, Durham Castle, and Saxon. 

All on the list (which is now closed) containing the names of those 
Members who have intimated their intention ta proceed to South Africa 
and who have paid their subscriptions will receive free-passes for the 
railway journeys (as laid down in the Official Itinerary) up to Vryburg, on 
presentation at the Reception Room, Cape Town, of their numbered railway 
certificates. Particulars in regard to the visit to the Victoria Falls and the 
homeward voyage in the S.S. Durham Castle will be given in a circular 
to he issued at Cape Town hy the Central Organising Committee for South 


Africa. 
A. SILVA WHITE, 
Assistant Secretary. 


ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1905-1906. 


The COURSES of INSTRUCTION at the Institute's CenTRAL 
TECHNICAL CoLLEGE (Exhibition Road) are for Students not under 16 
years of age; those at the Institute's Tecnica. CoLLeGce, Finspury, 
for Students not under 14 years of age. The Entrance Examinations to 
hoth Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may he obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghal! Street, E.C. 


OITY AND GUILDS CENTRAL TEOHNICAL COLLEGE. 
(Exuinirion Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
‘*School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :— 


E. Datsy, M.A., B.Sc, 
nst.C.E. 


W. E. Avrton, F.R.S., Past Pres. 
Inst. E.E., Dean for the Session. 


Chemistry ae - ae tig J2uIDE, ICEL, 


Mechanics and Mathentatics O. Henrici, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Lzonarp Street, City Roan, E.C.) 


A College for Day Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 


Professors :— 


Civil and Mechanical Engineering {3 
Electrical Engineering .. ...{ 


Physics and Electrical Engincering { OCULAR Ce ee 
CoxeEr, nie IDiSe-y 


Mechanical Engineering Get eG: 
Mathematics ss os a M.Inst.M.E. 
Chemistry ox) oO 560 «. R,. Mecpora, F.R.S., F.1.C. 


. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


BEDFORD COLLEGE FOR WOMEN. 


(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

F- The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

There isa Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 
(Recognised hy the Cambridge Syndicate.) 
HEAD oF THE DerpaRTMENT—Miss Mary Morton, M.A. 
Students are admitted to the Training Course in Octoher and in January. 
The Course includes full preparation for the examinations for the Teaching 


Diplomas granted hy the Universities of London and Cambridge, held 
annually in Decemher. 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings, 

Full particulars on application to the PrinciPaL. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Day and Evening Courses in the above under recognised teachers ia— 


MATHEMATICS, 


c PHYSICS, 


CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the Londoa University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1905-1906, is £15. These Courses are recog- 
nised for “Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Ccurses are conducted by :—- 
MECHANICAL ENGINEERING, W. W. F. Pullen, A. Macklow 
Smith; ELECTRICAL ENGINEERING, A. J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe} 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. G. Hill; 
GEOLOGY, A. J. Maslen. In the evenings similar Courses will be 
conducted, but at £2 per Session. Also TECHNICAL DAY 
COURSES of three years’ duration are arrauged as a preparation for 
the Engineering, Electrical and Chemical and Metallurgical pro- 
fessions. The Laboratories and Workshop are open for RESEARCH 
under the direction of The Principal and the Heads of Departments. 


Further particulars may he obtained on application to The 
SzEcRETARY, who will send the Calendar and Prospectus for 34¢., or 
it may he obtained at the Office, price ra. 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS, to he competed for in Septemher, 


1905. 
*TVvO OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 

open to Caadidates under 20 years of age, and one of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS in SCIENCE, one of the valne of 
4150, and another of £60, open to Candidates under 25 years of age. 

ONE OPEN SCHOLARSHIP for University Students who have com- 
pleted their Study of Anatomy and Physiology, .of the value of £50. 

Full particulars may he ohtained on application to the Dean, Guy's 
Hospital, London Bridge, S.E. 


HARTLEY UNIVERSITY COLLEGE, 


SOUTHAMPTON. 
Principal—S. W. RICHARDSON, D.Sc., B.A. 


A SUMMER COURSE OF BOTANY, for Teachers and others, will 
he held at the ahove College, July 31 to August 13, 1905. This course, 
which will consist chiefly of practical work in the Botanical Lahoratory of 
the College with field-excursions, will he conducted hy Professor CAvErs, 
D.Sc. (Lond.), F.L.S. 

Fee for the course, 15s., payable in advance to the Registrar of the 
College, Mr, D. Kippt.z, from whom full particulars may he obtained on 


application. 
(THEORY AND 


COACHING PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, S.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 
BIOLOGY.—Wanted, an Assistant to help 


generally in Biological Laboratory on four afternoons and four evenings 
per week ; must be qualified to take Elementary Board of Education 
Class in Physiology. Salary, £50, and free admission to other classes 
in College —Apply to Principat, Pirkvuzck CoL.tece, Breams 
Buildings, E.C. 


Jury 13, 1905] 


THE DAVY-FARADAY 


NATORE 


il 


cl 


~ BROWNING’S | 


RESEARCH LABORATORY DEER-STALKING & TOURIST 
TELESCOPES 


Of the Finest quality in BRASS or ALUMINIUM, 
with Caps and Slings. 


OF THE 


ROYAL INSTITUTION. 
DIRECTOR: 


Professor Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 


SUPERINTENOENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.5S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Term.—Monday, October 2, to Saturday, December 16 


Lent Term.—Monday, January 8, to Saturday, April 7. 
Easter Term.— Monday, April 30, to Saturday, July 21. 


Full Information and Forms of Application can be had from the 
AssisTANT SECRETARY, Royal Institution, Albemarle Street. W. 


To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 
POLYTECHNIC SCHOOL OF ENGINEERING. 


An INSTRUCTOR in ENGINEERING is required to begin work on 
ae zo in tbe Polytechnic School of Engineering, Ghizeb (near 

‘airo). 

The Instructor appointed will be engaged in teaching Descriptive 
Engineering and Hydraulics. 

Candidates must have had practical experience as engineers, and have 
been engaged on work of a class intimately related to the subjects to he 
taught. They should be from 25 to 35 years of age, unmarried, and have a 
robust constitution. 

A University Degree or Diploma in Engineering is an essential qualifi- 
Cation. 

Salary about £430 per annum (4 Eg. 35 per mensem), rising to ahout 
553 per_annum (¢ Eg. 45 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenzie, Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


MINISTRY of PUBLIC INSTRUCTION, 


BEE Ir, 
SCHOOL OF AGRICULTURE. 
An INSTRUCTOR in LAND. SURVEYING and FARM 


ENGINEERING is required to begin work on September jo in the 
School of Agriculture, Ghizeh (near Cairo). 

Preference will be given to candidates having experience of Practice and 
Teaching. They should be from 23 to 33 years of age, unmarried, and have 
a robust constitution. 

A University Degree or College Diploma is an essential qualification. 

Salary about £295 per annum (% Eg. 24 per mensem), rising to about 
£393 per annum (¢ Eg. 32 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenziz,. Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


CITY AND COUNTY BOROUGH 


OF BELFAST. 


The LIBRARY and TECHNICAL INSTRUCTION COMMITTEE 
invite APPLICATIONS for tbe following positions in the MUNICIPAL 
TECHNICAL INSTITUTE :— 

(2) LECTURER on BLEACHING and DYEING. Salary, £200 per 

annum. 

(4) ASSISTANT LECTURER in ELECTRICAL ENGINEERING. 

Salary, £160 per annum. 
(c) ASSISTANT LECTURER ia ENGLISH: Graduate required. 
Salary, £120 per anaum. 

Particulars of the duties, and conditions of appointment, may be obtained 
from the undersigned, to whom applications, on the Special Forms provided 
for the purpose, must be forwarded not later than twelve noon on Wed- 
nesday, July 19, 1905. 

Canvassing will disqualify. 

FRAS. C. FORTH, Assoc.R.C.Sc.1., 
Director of Technical Instruction, 


July 3, 1905. Municipal Tecbnical Institute, Belfast. 


TOURIST’S — Brass Atum. 
Small size Object Glass, best quality ... 326 = 
Medium size do. ... sie me w= 4T/6 70/- 

7. »» do. with Pancratic Draw... 84/- 92/6 
Large ,, do. do. ae 97/6  130/- 
an % do. without Pancratic 75/- 105/- 

DEER-STALKING— 

Medium Size Object Glass, best quality... 70/- — 
Large do. do. do. with Pancratic 5'8/- 8 10/- 
Extra large do. do. do. 6/6/-  9/10/- 


Price List of Field and Opera Glasses, Telescopes, &°c., free on application 


JOHN BROWNING, 


Mantutacturing Optician, 
78 STRAND, LONDON, W.C. 


INDIAN FOREST SERVICE. 


THe SECRETARY OF STATE FOR INDIA iN CounciL gives notice tbat, 
in view of the late date at which tbe Regulations for the Appointment of 
Prohationers to the Indian Forest Service were published this year, he 
has decided to modify them— 

(a) by extending til! Tuesday, August 1, the period within which appli- 

cations will be received ; 

(6) by admitting to the examination candidates who undertake to pass 
Responsions or its equivalent before October next, failing which 
their selection would he cancelled ; 

(c) by permitting candidates to offer Zoology at their discretion. 

Applications for admission to the examination must be made on a printed 
form to he obtained (with the revised Regulations) from the SECRETARY, 
Judicial and Public Department, India Office, Whitehall, London, S.W. 

The age limits are 18 to 2 years on January 1, 1905. 

Not Jess tban 13 candidates will be selected, if fully qualified. 


India Office, A. GODLEY, 
July 5, 1905. Under Secretary of State. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Governors invite applications for a post about to be created in the 
Administrative Department of the College. The principal duty of the 
officer appointed will be to secure the co-ordination of the work of the 
Continuation Classes in Mathematics, Engineering Drawing and Building 
Construction, conducted by the School Boards of Glasgow and Govan, with 
the College Evening Classes in the same subjects. His work in this con- 
nection will be under the supervision of a Joint-Committce representing 
the Schoo! Boards and the College ; in regard to his other duties, he will be 
under the direction of the Governors of the College, and must place his 
whole time at their disposal. Candidates must have a sound knowledge of 
two of the subjects named, as well as experience in teaching them. Salary 
not less than £300 per annum. Applications must be sent to the 
Secretary, Technical College, Glasgow, on or before July 29. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


The Council of the Marine Biological Association are about to appoint 
an ASSISTANT NATURALIST at the Plymouth Laboratory, who will be 
required to devote special attention to the study of the local marine fauna, 
to superintend the collecting work at sea, and to assist the Director in the 
supervision of the Lahoratory. The salary to a naturalist experienced in 
marine work will be £150 per annum. 

Fur further particulars apply to 


E. J. ALLEN, Director. 
Marine Bivlogical Laboratory. Plymouth. 


For other Scholastic Advertisements, see pages cii and civ, 


civ 


COUNTY COUNCIL OF THE 
WEST RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 


SECONDARY SCHOOLS. 


The West Riding Education Committee will require in September tbe 
services of :— x i 

ONE ASSISTANT MASTER to teach principally Mathematics. 
Salary, £150 per annum. ae . 

TWO ASSISTANT MISTRESSES to teach principally Science. 
Salary, £120 each per annum. . F 

ONE ASSISTANT MISTRESS to teach principally Mathematics and 
Physical Exercises. Salary, £120 per annum. { é 

ONE ASSISTANT MISTRESS with special qualifications for pre- 
paratory work. Salary, 4120 per annum. toe 5 

ONE ASSISTANT MISTRESS to teach principally English and 
Physical Exercises. Salary, 4100 per annum. é 

Applications for these posts mnst he made on forms to be ohtained from 
the Education Department (Secondary), County Hall, Wakefield, where 
they must he returned not later than Saturday, July 29, 1905. Copies of 
not more than three recent testimonials must he sent with the application. 

Canvassing will be a disqualification. 


COUNTY COUNCIL OF THE 
WEST RIDING OF YORKSHIRE. 


EDUCATION DEPARTMENT. 


HIGHER EDUCATION. 


The West Riding Education Committee will require in September the 
services of TWO MASTERS (one qualified in Science and Mathematics, 
and one in English and General Subjects) for the purpose of conducting 
Courses of Instruction for Groups of Elementary Teacher and undertaking 
some teaching in Secondary Schools, at £200 each perannum. — 

Applications for these pasts must be made on forms to be obtained from 
the Education D-partment (Secondary), County Hall, Wakefield, where 
they must he returned not later than Saturday, July 23, 1905 Copies of 
not more than three recent testimonials must be sent with the application. 

Canvassing will be a disqualification. 


To SCIENCE and MATHL MASTERS,— 


REQUIRED (1) Graduate for Science and Maths. Impcrtant School 
near Loncon. Salary, 4120 to £150, resident. (2) PRINCIPAL of 
Technical Institute and Teacher of Electricity, £202 to £250. (3) 
Assistant Master for General Elementary Science. Degree not neces- 
sary. 22 hours’ work a week. Technical Institute in Keat. &140 to 
£x60, non-res. (4) Two Masters required for Physics and Chemistry 
under Dept. of Agriculture and ‘Technical Instruction, £100 each, 
resident. Important Schools in Iveland. (5) Graduate mainly for 
Practical Science. {£80 to £100, resident. Grammar School. 
(6) Maths. to Scholarship Stand. £120. resident. Preparatory School. 
(7) Mathematical Master for County School. £120, non-res. (8) Chem- 
istry, Physics and Maths. £122, non-res, County Scbnol. For 
particulars of the above and many other vacancies, address: — 
Grirritus, Saitn, Power, & SmtTH, Tutorial Agen s (Estd. 1833), 
34 Bedford St., Strand. 


WANTED for WOLMER’S SCHOOL, 


KINGSTON, JAMAICA, by September 12, 1905, an ASSISTANT 
MASTER to take charge of th Science Teaching (Physics and 
Chemistry) throughout the School, and to teach ordinary class subjects 
in addiion. Salary, £150 (One Hundred and Fifty Pounds) per 
annum, non-resident. Passage money to Jamaica (£13) will be pad, 
but must be refunded by the Master appointed if he resigns within 
twelve months; £12 to be refunded on resignation in the second year; 
46 on re ignation in the third year. Medical certificate of health 
required. Apply, stating scientific qualifications, subsidiary subjects, 
&e., and enclosing testimonials, to W. Cowrer, M.A., Headmaster, 
Wolmer’s School, Kingston, Jamaica. Applications made in response 
to this advertisement (those already made need not he repeated) should 
be posted not Jater than Thursday, July 27. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A Constituent CoLLece oF THE UNIVERSITY OF WALKs.) 
AGRICULTURAL DEPARTMENT. 


AN ASSISTANT LECTURER IN AGRICULTURE will shortly 
he appointed at a salary of £150 a year. Applicatioas should be sent in 
not later than July 19. For further particulars apply to 


JOHN EDWARD LLOYD, M.A., 
Secretary and Registrar. 


July 1, 1905 


COUNTY COUNCIL OF DURHAM. 


SECONDARY SCHOOLS AND PUPIL 
TEACHERS’ CENTRES. 
HEAD AND ASSISTANT TEACHERS REQUIRED. 


A MALE HEAD TEACHER (married) is required for Chester-le- 
Street, and a number of LADV ASSISTANT TEACHERS are required 
for various Secondary Schools and Pupil Teachers’ Centres. Full particulars 
with forms of application are now obtainable. Applications must be 
delivered before 10 a.m. on July 24, 1905, to THE SECRETARY FOR HIGHER 
Epucation. Shire Hall, Durbam. 


NATURE 


[ lony 137 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


RESEARCH FELLOWSHIPS IN CHEMISTRY. 


The Research Fellowships founded by the Salters’ and the Leathersellers’ 
Companies for the encouragement of Higher Rescarch in Chemistry in its 
relation to Manufactures, tenable at the City and Guilds Central Technical 
College, being now vacant, the Executive Committee of the Institute are 
prepared to reccive applications from candidates. The grants made by each 
Company to the Institute for this purpose are £150 a year. Copies of the 
schemes under which the Fellowships are awarded may he had from the 
Honorary SECRETARY OF THE INSTITUTE, Gresbam College, Basinghall 
Street, EC. 
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THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science, the 
Grocers’ Company offer TWO SCHOLARSHIPS, each of £300 a year, 
with an allowance to meet the cost of apparatus and other expenses in 
connection with the work, tenable for one year, but renewable for a second 
or third year, suhject to the conditions of the scheme under whicb they 
are established. 

‘The next Election will take place in May, 1906. 

Applications must be sent in before April 1 to the CLERK OF THE 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom a form of 
application and further information may he obtained. 


MASTERSHIPS VACANT FOR SEP- 
TEMBER. — Physics, College in India, £320, and passage ; 
Mathematical, Public College, England, £200; Several Science 
Graduates, Public College, London University Teaching Centre, £150 
to £300; Ditto, Mathematical, £150 to £300; Knglish, must be in 
Honurs. £150 to £175; English and French, £150 to £175; 200 
Vacancies for Senior, Junior, and Foreign. 


ORELELANA & CO. 
Send List to all Candidates, 
80 WIGMORE STREET, LONDON, W. 


MUNICIPAL TECHNICAL SCHOOLS, 
LIMERICK. 


A PRINCIPAL is required for the above Schools who would also 
undertake to teach Electricity in the evenings. 

Salary, £200 to £250, according to qualifications and experience of 
organising work. 

Application to he sent be‘ore July 31 to THe SecrETARY, 69 George 
Street, Limerick. 


EAST HAM TECHNICAL COLLEGE. 
EVENING CLASSES, 


The Comniittee invite applications for the post of TEACHER of the 
EVENING CLASSES in ELEMENTARY CHEMISTRY. For full 
patiiculars and form of application apply immediately to W. H. Barker, 
B.Sc., Principal, Tscbnical College, East Hain, E. 


A large Manufacturing Company is open to 


engage ina confidential position a young Englishman who possesses 
thorough knowledge of Chemisiry, Inorganic and Organic, and who 
understands the elements of Mechanical Engineering. A knowledge 
of French and German desirahle. State age and family connections, 
and where education has been acquired. Reply to ‘‘ MANUFACTURER,” 
c/o STREET's, 30 Cornhill, London, E.C. 


FOR SALE.—Polarimeter by Schmidt and 


Haench, nearly new, cost 423; three platinum dishes, 425, 407, 308 
grains; two crucibles, 199, 197 grains, and lids 92 and 42 grains ; 
Spatula, 129 grains, also 124 ges. of plat foil; two balances, long 
heam, good condition. What offers?—Mrs. Ackrovp, g Grandsmere 
Place, Halifax, Yorks. 


UNIVERSITY COLLEGE, READING. 
AGRICULTURAL DEPARTMENT. 


WANTED, an ASSISTANT ANALYTICAL CHEMIST. 
further particulars apply to the RecisTRar. 


For 


Young Man seeks post as Chemical Lecture, 


or Junior, Assistant. At present Laboratory Assistant in large public 
school (nearly three years).—‘' No. 1863," c/a NaTurg. 


For other Scholastic Advertisements, see pages cii and ciii, 
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JENA LABORATORY GLASSWARE. 


TRADE MARK, 


tary Analysis, 


BOILING FLASKS, 

RETORTS, TEST TUBES, TUBING 

FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


= Resisting in a high aegree sudden 
’ changes af temperature and the 
actian af carrasive chemicais. 


Combustion Tubing for Elemen- % 


BEAKERS, 


Price-list_ sent tea) 
on application 


SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the U.K., on sib with the following firms : 


Aherdeen. 

A. & J. SMITH, 23 and 25 St. 

Nicholas Street 
Birminghau, 

F. E. BECKER & CO. (W.and 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 

PHILIP HARRIS & Co., Ltd., 
Edmund Street. 


Dubiin. 

F. E. BECKER & CO. (W. and 
J. George, Ltd., Successors), 182 
Great Brunswick Street. 

PHILIP HARRIS & Co., Ltd., 
179 Great Hears Alas Street. 


ase 

F. E. BECKER 4 Co. (W. and 

George, Ltd., Successors), 36 
Renfrew Street. 


Manchester. 
FREDK. JACKSON & Co., 
14 Cross Street. 
JAMES WOOLLEY, SONS & 
Co., Ltd., Victoria Bridge. 
Neweastle-upon-Ty ue. 


BRADY & MARTIN, Ltd. 


London. 

BAIRD & TATLOCK (London) 
Ltd., r4 Cie Street, Hatton 
Garden, E.C 

F.E. BECKER & Co. (W. and J. 
George, Ltd., Successors), 33 to 37 
Hatton Wall, HattonGarden,E.C. 


| A. GALLENKAMP & Co., Ltd., 


19 & 20 Sun Street, Finshury,E.C. 
JOHN J. GRIFFIN & SONS, 

Ltd., 20-26 Sardinia Street, 

Lincoln's Inn Fields, W. 


Leeds. 
REYNOLDS & BRANSON, 
14 Commercial Street. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is aow made to a standard pat- 
tera, and aumbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder r7 Inches 
high and 8 faches in diameter. 

It begins to liqnefy air in from 6 to 10 minutes after the admission of air 
Fa: from 150 to 200 atmospheres pressure, making over a litre of liqnid per 

our. 

It requires no auxiliary refrigerant and producesa perfectly clear liquid 
which requires no filtering. 

The operator bas only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


Ltd., TOWNSON & MERCER, 34 


Camomile Street, E.C. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


RA R F | pee Nee Ls 


METALS 
MINERALS 

For sie Scientific, and all other 
purposes. 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. 
CALCIUM METAL, 1/6 oz.; 20 - lb. 
Price List on | Application. 


HARRINGTON BROS., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


AMBRELL BROS. 


MANUEACTIURG ES CATALOGUES 
FREE. 


ELECTRICAL TESTING INSTRUMENTS. 


DuRHAM House, Nortu Sipe, 
CLAPHAM COMMON, LONDON, S.W. 
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THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY. 


CONDUCTEO BY 
PrincipaL SIR WILLIAM TURNER anp 
Proressors D. J. CUNNINGHAM, G, S. IIUNTINGTON, 
A. MACALISTER, and J. G. M‘KENDRICK. 


Vol. XXXIX. New Series—Vol. XIX. Part IV.—July, 1905. 
ConTENTs. 
Walter H. Gaskell, F.R.S. Origin of Vertebrates 
F. G. Parsons, F.R.C.S. Pressure Epiphyses. 
Walter Kidd. Papillary Ridges in Man. 
Wm. Wright, D.Sc. Skulls from the Round Barrows of East Yorkshire. 
Cou Moorhead, M.D. A Sirenomelian Monster. 
J. Jenkins, M.D. Cranio-cerebral Topography. 
on Cameron, M.D. The Development of the Retina. 
D. Macrae Aitken. Variations of the Tibia and Astragalus. 
M. Berthelot. Limits of the Sensthility to Odoars. 
Charles R. Whittaker. Abnormality of the Renal Arteries. 
Edward Fawcett, M.B. Ossification of the Lower Jaw 
Bertram C. A. Windle, M.D. Recent Teratological Literature. 
Proceedings of Anatomical Society. 
Now Ready. Price 6s. 
With Plates and Figures in Text, 
Annual Subscription, 21s. post free. 


LONDON: CHARLES GRIFFIN AND COMPANY, LTD., 
EXETER STREET, STRAND. 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Part 173. Price 5s. 
Edited hy G. C. Lioyp, Secretary. 


Discussion on ‘Units and Standards"; ‘‘ The Alternating Current 
Series Motor” (with discussion), hy F. Crezov; ‘ Earthing” (with dis- 
cussion), by W. W. Lackig (Glasgow Local Section); ‘‘ Notes on Some 
Effects in Three-Phase Working,” by W. M. THORNTON, D.Sc. (New- 
castle Local Section), (with discussion); ‘‘ Mechanical Construction of 
Steam Turhines and Turbo-Generators"” (with discussion), by W. J. A. 
Lonvon (Manchester Local Section) ; /On Shunt Resistances and 
Temperature Compensation for Ammeters,” by ALBERT CAMPBELL; ‘‘ The 
Dissymmetry of a Three-Phase System,” hy A. B, Fieo. 


Messrs. E. & F. N. SPON, Ltd., 57 Haymarket, S.W. 


NOW READY. 


With Illustrations, 2s. 6d. net, by post 2s. 9d 


X-RAYS 


THEIR EMPLOYMENT in CANCER and 


other DISEASES. 
BY 
RICHARD J. COWEN, LR.C.S.1., LRO.P., &e. 


London: H. J. GLAISHER, 57 Wigmore Street, W. 


NOW READY, 
JOHN WHELDON AND CO.’S 


BOTANICAL CATALOGUE. 
Part I.—CRYPTOGAMIA. 


Comprising Books and Papers on Alga, Fungi and Bacteria, Lichens, 
Mosses and Hepaticez, Ferns, &c. 


SENT POST FREE ON APPLICATION. 
388 GREAT QUEEN ST., LONDON, W.C. 


JUST OUT. 
The JUNB issue of our LIST of 


SECOND-HAND 
INSTRUMENTS, 


Consisting of 28 Pages of articles by the best makers in the 
VARIOUS BRANCHES OF SCIENCE, 
Post Free to Readers of ‘‘ Nature.” 


C. BAKER, 244 High Holborn, London. 
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CAMBRIDGE UNIVERSITY PRESS. 
The Cambridge Pbysical Scrics. 


Editors—F. H. NEVILLE, M.A., F.R.S, 
W. GC. D. WHETHAM, M.A., F.R.S. 


NEIV VOLUME, NOW READY. 

THE THEORY OF EXPERIMENTAL 
ELECTRICITY. By WILLIAM CECIL DAMPIER 
WIHETHAM, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Demy 8vo. 8s. net. 


The Cambridge Gcograpbical Scrics, 
General Editor—F. H. H. GUILLEMARD, M.D. 
NEW VOLUME NOW READY. 

THE LANDS OF THE EASTERN 
CALIPHATE. Mesopotamia, Persia, and Central Asia, 
from the Moslem Conquest to the Time of Timur. By 
G. LE STRANGE, Author of ‘ Baghdad during the 
Abbasid Caliphate,” ‘‘ Palestine under the Moslems,” &c. 
Large crown 8vo, with 10 Maps. 155. 


The Cambridge Biological Series. 
General Editor—ARTHUR E. SHIPLEY, M.A, F.R.S. 
NOIW READY, DR. MARSHALL WARD'S TREES, 
fae eae 


General and 


TREES. A Handbook of Forest Botany for | 


the Woodlands and the Laboratory. By H. MARSHALL 
WARD, D.Sc., F.R.S., Professor of Botany in the Univer- 
FLOWERS and IN- 


sity of Cambridge. Vol. III. 
FLORESCENCES. Crown 8vo. 45. 6c. net. 
Already published :—Vol. I. BUDS and TWIGS. Vol. II. 


LEAVES. With numerous Illustrations. Crown 8vo. 


4s. 6d. net each. 
(To be completed 
SEEDS. V. SEEDLINGS. VI. 
ACTERS.) 
London: Cambridge University Press Warehouse, 
Ave Maria Lane. C. F. Clay, Manager. 


_ 
CHAS. GRIFFIN & CO’S NEW BOOKS 
AND NEW EDITIONS. 


PPEALPL LLL LA No 
JUST OUT. In Crown 8vo. With 59 Illustrations. 
SMOKE ABATEMENT. 
A Manual for the Use of Manufacturers, Inspectors, Medical 
Ofticers of Health, Engineers, and others. 
By WM. NICHOLSON, 
Chief Smoke Inspector to the Sheffield Corporation. 


NOW READY. Secono Epition. In Crown 8vo Handsome Cloth. 


With 30 New Illustrations. 75. 6d. 
ELECTRICAL PRACTICE IN COLLIERIES. 
By D. BURNS, M.E., M.Inst.M.E., 

Certificated Colliery Manager, and Lecturer on Mining and Geology to 
the Glasgow and West of Scotland Technical College. 


IMMEDIATELY. Szconp Epirion, greatly Enlarged and Re:set 
throughout with 7 New Plates, 30 New Figures in the Text, and a new 
chapter on ‘t The Electrical ‘Transmission of Power.” 

THE PRINCIPLES AND CONSTRUCTION OF 
PUMPING MACHINERY (Steam and Water Pressure). 

_ By HENRY DAVEY, 
Member of the Institution of Civil Engineers, Memher of the Institution 
of Mechanical Engineers, F.G.S., &c. 


IMMEDIATELY. SixtH Epition. Revised. With 716 Ilus- 
trations. 345- 
ORE AND STONE MINING. 
By Sir CG. LE NEVE FOSTER, D.Se., F.R.S. 
Revised and hrought up-to-date by 
BENNETT H. BROUGH, F.G.S., Assoc.R.S.M. 
‘©4 MosT ADMIRABLE account of the mode of occurrence of practically 

ALL KNOWN MINERALS. Probably stands UNRIVALLED for completeness.” 
—Mining Journal. 


in Six Volumes:—IV. FRUITS and 
GENERAL CHAR- 


In large Crown 8vo. With Bromenicce andlagietticr Illustrations. 6s. net. 
THE INVESTIGATION OF MINE AIR: 

An Account by several Authors of the Nature, Significance and 
Practical Methods of Measurement of the Impurities met 
with in the Air of Collieries and Metalliferous Mines, 
Edited by Sir CLEMENT LE NEVE FOSTER, D.Sc., F.R.S., 
and JOHN SCOTT HALDANE, M.D., F.R.S. 

‘An INDI-PENSABLE PRACTICAL GUIDE to Mining Engineers of both 

Coal Mines and Metalliferous Mines.“ 


PLL LL AD LLG OL Ol Oe 
London: CHARLES CRIFFIN & CO., LTD., Exeter Street, Strand. 


NATE 


f 


Ph 


in 
int 
fitt 
of 


of 


TH 


E. 


century. 


and physical institutions, 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. 
most useful to the teacher.” 
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CARL ZEISS, | 
JENA. 


BRANCHES— 
LONDON—29 Margaret Street, Regent Street, W. 


Frankfort o/M. Hamburg. St. Petersburg. 


Berlin. Vienna. 


MIGROSCOPES 


Suitable for Every 
Class of Scientific 
and Technical 
Research. 


PHOTO- 
MIGROGRAPHIC 


AND 


PROJECTION | 
APPARATUS. 


Write for illustrated Catalogue ‘‘Mn” post 
free on application. 


————————— ed 
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THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 


FIFTY YEARS’ EXISTENCE OF THE FIRM 


OF 


LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 
survey of the apparatus used for instruction in 


ysies, as well as numerous practical instruec- 
tions and about 3000 illustrations. 


LPL LLL LOL LIL AD 


NATURE says:—‘‘ The firm of Leybold Nachfolger 


Cologne has recently issued a very complete and 
eresting catalogue of physical apparatus and 
ings sold by them. The book starts with a history 
the instruments made in Cologne during the last 
In its second section we find an account 
the construction and fittings of various chemical 
After this follows the cata- 


The book will be 
(No. 1846, Vol. 71.) 
—— EEE 
E CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 
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THE POPULARISATION OF SCIENCE. 
The New Knowledge. By Robert Kennedy Duncan, 
Professor of Chemistry in Washington and Jeffer- 
son College. Pp. xvilit263. (London: Hodder 
and Stoughton, 1903.) 


HE author of this attempt to make the progress 

of recent discovery in chemistry and physics 

understanded of the people remarks in his preface :— 

“The great expositors are dead, Huxley and 

Tyndall and all the others; and the great expositor 

of the future, the interpreter of knowledge to the 
people, has yet to be born.” 

And (but it must be added quite modestly) he 
attempts to wear the cloak of the prophet. He 
right, on the whole, when he says that ‘ the pro- 
gressive teacher, particularly in the high school or 
smaller college, finds it often exceedingly difficult to 
gain access to the original sources of knowledge,” 
and, it may also be remarked, to understand them 
when he does. Hence any serious attempt made by 
one sufficiently versed in science to avoid error, and 
with sufficient appreciation of the difficulties of one 
who has not made science his speciality to know how 
to present facts and their interpretation, is deserving 
of a cordial welcome. Indeed, most scientific men 
are in the position of outsiders towards sciences not 
their own; and an allusion to the recent effort made 


is 


by the Chemical Society to present the year’s progress | antipodes on the winds of ocean. 


to their Fellows is here not inappropriate, for to such 
an extent is specialisation now carried that it is prac- 
tically impossible for the physical chemist to follow 
the researches of the organic chemist, and vice versd. 
Their ‘* Annual Reports on the Progress of Chemistry 
for 1903” will be much appreciated by all chemists. 
It is true that the organic chemist, for example, may 
consider the amount of space devoted to his branch 
insufficient, and the treatment of the subject-matter 
somewhat scrappy; yet to one who has no time to 
follow in detail the work ‘of the specialists published 
‘in numerous journais during the year, a summary 
like this is of the greatest value. It is very desirable, 
in subdivisions of a science, as well as in separate 
sciences, that the bearing of one branch of knowledge 
on another should be realised, and so far understood : 
and the Chemical Society is to be congratulated on 
its new effort. It is to be hoped that a similar plan 
will be adopted by physiologists, geologists, and, 
indeed, by all those who labour for the ‘“ promotion 
of natural knowledge.” 

But to return to Prof. Duncan’s book. Beginning 
with the ‘* three entities,” matter, ether, and energy, 
an attempt is made in seven pages to give the reader 
some idea that these are the conceptions in terms of 
which the modern man of science interprets nature. 
The doctrines of the conservation of mass and of 
energy, and the necessity for the assumption of the 
existence of ether are indicated. 1 doubt whether an 
entire outsider would gain much by reading this 
chapter; still, if it stimulates him to think, and to 
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try to acquire clearer ideas on the subject, much will 
have been accomplished. We have then certain 
elementary conceptions of chemistry expounded, 
molecules, atoms, compounds, and elements, and so 
closes part i., which consists of eleven pages. 

To give the reader an idea of the author’s style, a 


quotation from the first paragraphs of part It. may 
be made. 
*“We believe—we must believe, in this day that 


everything in God's universe of worlds and stars is 
made of atoms, in quantities x, y or s respectively. 
Men and women, mice and elephants, the red belts 
of Jupiter and the rings of Saturn are one and all 
but ever shifting, ever varying, swarms of atoms. 
Every mechanical work of air, earth, fire and water, 
every criminal act, every human deed of love or valor : 
what is it all, pray, but the relation of one swarm of 
atoms to another? 

‘‘ Here, for example, is a swarm of atoms, vibra- 
ting, scintillant, martial, they call it a soldier,—and, 
anon, some thousands of miles away upon the South 
African veldt, that swarm dissolves,—dissolves, for- 
sooth, because of another little swarm,—they call it 
lead. 

“What a phantasmagoric dance it is, this dance 
of atoms! And what a task for the Master of the 
Ceremonies. For mark you the mutabilities of 
things. These same atoms, maybe, or others like 
them, come together again, vibrating, clustering, 
interlocking, combining, and there results a woman, 
a flower, a blaclxbird or a locust, as the case may be. 
But to-morrow again the dance is ended and the 
atoms are far away; some of them are in the fever 
germs that broke up the dance, others are * the green 
hair of the grave,’ and others are blown about the 
The mutabilities of 
things, and likewise the tears of things: for one 
thing after another, 

“Like snow upon the Desert’s dusty Face 
Lighting a little hour or two—is gone,’ 


and the eternal, ever-changing dance goes on.” 


Now this purports to be very 
it gild the pill of science? 1 
not. Still, tastes may differ. 

It would be unfair to judge of the book, however, 
by this quotation. The subsequent sections deal with 
the periodic classification, gaseous ions, corpuscles, 
and here a very lucid account is given of the method 
of estimating the velocity of a corpuscle, and of the 
relation of the charge to the mass; really in these 
sections the author has established his character as 
a clear expositor. Positive ions are then considered, 
and then natural radio-activitvy, in which there is a 
capital sketch of the discovery of radium and of its 
properties. .\ subsequent chapter treats of thorium, 
uranium, radium, and actinium, with the reproduction 
of Prof. Rutherford’s latest results, and the section 
concludes with the radio-activity of substances in 
general. The next ‘‘ part *’ deals with the resolution 
of the atom and with atomic disintegration, and an 
intelligible account is given of Prof. J. J. Thomson’s 
most recent work. The heat-emitting property of 
radium is next dealt with, and then there is a sum- 
mary of the *' electrical nature of matter.”’ The book: 
concludes with part v., entitled ** Inorganic Evolu- 
tion and Inorganic Devolution,” discussing intelli- 
gently and intelligibly Sir Norman Lockyer's theories 


. M 


fine writing, but does 
am inclined to think 
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relating to stellar temperatures and stellar change, 
and the problems of the sun’s heat, the mechanical 
pressure of light, and the re-construction of a universe 
are the concluding chapters. The last chapter of all, 
the validity of the new knowledge, deals with the 
question, Is all this true? And here there is a touch 
of philosophy. For ‘(A system is ‘true’ if it is 
entirely consistent and coherent, if it is completely 
self-explanatory.”’ 


“There is no criterion of absolute truth, there is 
no way of attaining to absolute truth, and we may 
as well acknowledge it. Should we therefore abandon 
the world-riddle? <Assuredly not. If we may never 
know a system to be true, we may believe it to be 
true. We may not have a knowledge of truth, but 
we may have a recognition of it.’’ ‘‘ Meanwhile this 
system of the new knowledge... is simply the 
outermost circle covering the greatest area of know- 
ledge, and while its diameter is by no means infinite, 
it is the truest expression of the truth attainable at 
this time, and as such is vastly useful. 
the evolution of knowledge is its sole apology for 
existence.”’ 


This work is the first attempt which I have seen | 


to bring into suitable compass, in an_ intelligible 
manner, the various problems which are occupying the 
attention of many physicists and chemists. There are 
few errors, and these are unimportant. Whether the 
author might not have omitted much fine writing is 
a question of taste. But even if it be regarded as 
ill-placed, it does not destroy the intrinsic value of 
his work. WW IR 


THEORETICAL GEODESY. 


Trattato di Geodesia Tcoretica. By Paolo Pizzetti. 

Pp. ix+467. (Bologna: Zanichelli, 1905.) 

IGNOR PIZZETTI has treated the subject of 

geodesy in a thoroughly exhaustive manner. 
The theoretical portion of the book, dealing with the 
formulze used in geodesy, is very ably demonstrated, 
and the mathematical proofs of the various problems 
are sufficiently clear to be easily followed by those 
practically uninitiated in the subject. The same, how- 
ever, cannot be said of the descriptive narrative of 
geodetical operations in general. The book, in fact, 
impresses one far more from the theoretical than from 
the practical point of view. The absence of practical 
demonstrations of the use of the various formulz 
must be a great loss in a work of this nature, and 
for this reason it compares unfavourably with such 
standard treatises as Puissant’s ‘* Traité de Géodesie ” 
and Clarke’s ‘‘ Geodesy,’’ where ample practical 
illustrations of the application of geodetical formulz 
are given to help the student in this complicated sub- 
ject. Even a few examples taken from any modern 
geodetic triangulation would have been of the greatest 
assistance. Theory alone is almost bound to have a 
deterrent effect. 

The book contains a short and concise history of the 
several hypotheses as to the form and constitution of 
the earth prior to any actual geodetical operations, but 
the account of the several measurements of ‘‘ arcs of 
meridian ’’ is very meagre, and confines itself prac- 
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tically to mentioning those measured in Peru and 
Lapland in the eighteenth century. 

Doubtless these ‘arcs’ played a most important 
part in geodesy, but subsequent measurements have 
been of equal importance, and have been carried out 
with the advantage of superior knowledge and more 
perfect instruments. 

Like most Continental geodesists, the author 
adheres to the data for the figure of the earth deduced 
by Bessel in 1840, and it is only in an appendix that 
any reference made to Clarke’s determination. 
This, I think, is scarcely fair to English geodesy, 
considering that Clarke had the advantage of a far 
larger number of arcs whence to deduce his values, 
as given in his excellent treatise in 1880. A reference 
to these values should find a place in every standard 
work on geodesy, and it is noteworthy that the 
American Geodetic Survey, which previously employed 
Bessel’s values, has, within recent years, discarded 
them in favour of Clarke. This was in great part 
due to the close agreement between Clarke’s values 
and those deduced by the \mericans themselves in 
their various arc measurements. 

Several chapters are devoted to the mathematical 
proof of the various functions of a spheroid of revolu- 
tion. On the whole, they are easily followed, and 
differ but slightly from those used by Puissant in his 
great work. The formule in chapter iv. for the deter- 
mination of the geographical coordinates are similar 
to those used in the Indian auxiliary tables. Here, 
particularly, the want of definite examples is greatly 
felt, and I cannot but think that Signor Pizzetti would 
greatly enhance the value of his work by adding a 
few taken at hazard from any survey. The actual 
illustration given in this chapter is one but rarely 
used in geodesy. 

Three chapters are given up to the description of 
base measurements and the practical observation of 
geodetic angles. It may at once be said that the 
account is far from thorough, and the practical 
student desirous of studying the methods to be 
emploved in the field would glean but a scanty know- 
ledge. Mention is made of some of the more im- 
portant instruments used in base measurement, such 
as Borda’s rods, Ibenaz’s apparatus, and’ the American 
contact duplex bars, but no word is given of Colby's 
compensation bars, and only the slightest reference is 
made to measurements by means of steel or invar 
tapes or wires. There is little doubt that in future 
all geodetic bases will be measured by the latter 
means. Only quite recently in South Africa bases 
have been measured with an extraordinary degree of 
precision with invar wires. 

As regards the measurements of the angles, there 
is but little information as to the practical work to 
be done, but a very exhaustive treatise is given of 
the causes of the various instrumental errors. It is 
mainly in agreement with those chapters in Chau- 


is 


| yenet’s ‘‘ Astronomy ”’ dealing with this subject. 


Reference is made to the various instruments used 
for astronomical worl, such as transit—altazimuth— 
and zenith telescopes. The various errors to which 
such instruments are liable is very carefully gone 
into. 
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A short history is given in chapter vitt. of the 
general development of triangulation from the time 
of Snellins to the present day, but it consists mainly 
in mentioning some of the more striking incidents 
connected with the subject, such, for instance, as the 
use of electric light in the work connecting Spain and 
Algiers. 

The question of lateral refraction is gone very fully 
into, and a table is given showing the mean triangular 
errors proportional to triangles of different sizes. The 
deduction is then made that the effect of lateral re- 
fraction increases with the mean length of a side of 
a triangle up to about 90 kilometres, after which it 
begins to decrease again. This is a_ particularly 
interesting problem, and the table, which is taken 
from a recent triangulation in Germany, certainly 
confirms the deduction. It is of course assumed that 
the closing errors of triangles are due in most part to 
lateral refraction. The usual methods of calculating 


and computing triangulation are very thoroughly 
dealt with. 
Precise levelling forms the greater part of 


chapter ix., but an exceedingly full and clear demon- 
stration is given at the beginning of the various 
formule relative to atmospheric refraction and to 
trigonometrical differences in heights of stations. 
This is treated in a really very clear manner. 

Three chapters are devoted to the theory of prob- 
ability and its application to geodesy. The theoretical 
portion has been well demonstrated, and differs but 
little from the numerous text-books on this subject ; 
but where the attempt is made to apply the method 
of least squares to a network of triangulation, the 
want of taking a practical example is at once felt. 
Clarke, in his ‘t Geodesy,*’ gives numerous examples 
of how to apply theory to practice, but Signor 
Pizzetti leaves the student utterly in the darks on this 
important point. 

Perhaps the two most interesting chapters are left 
to the end. They deal with the subject of projections, 
which is gone into with every care. There is scarcely 
any well known projection which is not very fully 
explained. 

Altogether this book is a distinct addition to any 
geodetic library. W. J. JoHNsTon. 


OUR BOOK SHELF, 
The Food Inspector’s Handbook. By _ Francis 
Vacher. Fourth edition. Pp. xvi+231; illustrated. 
(London: The Sanitary Publishing Co., 1905.) 


eiiCemas Od mets 
TuIs is a pocket volume intended for the use of 
sanitary and other officers concerned in the inspec- 
tion of food. It describes, in simple, untechnical 
language, the naked-eye characters of the various 
foodstuffs met with in ordinary commerce, and points 
out the physical signs by which unwholesome food 
may be detected. 

The first sixty pages deal chiefly with the statutory 
powers by virtue of which the food-supply of the 
community is supervised. They include a summary, 
with explanatory comments, of the various enactments 
—Public Health Act, Sale of Food and Drugs Acts, 
and so on—bearing upon the control of food from the 
inspector's point of view. Next follow chapters treat- 
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ing of meat, poultry, and fish. This is the most 
important part of the book, and the notes upon the 
ante- and post-mortem signs of those diseases which 
render flesh-food unfit for consumption, or which 
seriously depreciate its quality, will be especially 
valuable to sanitary officers who have had no 
veterinary experience. A subsequent chapter is 
allotted to fruit and vegetables, and one to milk; 
the rest of the book gives short descriptions of cereals, 
dairy products, tea, sugar, spices, and so forth. This 
section, though of interest to the food inspector, is 
of less concern to him than the foregoing, the quality 
of the articles mentioned being generally .a matter 
for decision by analysis, not for condemnation at 
sight. 

The author gives sensible advice, and his little 
volume should be found very useful to those for whom 
it is written. The only inaccuracy we have noted is 
suggested in the statement that ‘‘ Dutch cheese is 
below the standard per cent. as regards fat’; this 
might imply that there is a legal standard, which is 
not the fact. Gs So 


By Attilio 
Ulrico Hoepli, 


Elettricista. 
(Milan : 


Manuale  dell’Ingegnere 
Marro. Pp. xv+68o. 
oon LnICem Online: 

Tuts book forms one of the useful series of ‘‘ Manuali 
Hoepli,’"” which already comprises over 800 distinct 
treatises. Its aim is to give to engineers and elec- 
trical constructors most of the information and data 
that they are likely to require in practice. On this 
account it is not so much a text-book as a-classified 
collection of rules and data; but on account of its 
containing a large amount of explanatory matter it 
lies intermediate between a treatise on electrical 
engineering and a pocket book of electrical rules and 
tables. The type being smal] but clear, a very large 
amount of useful information is collected in a small 
compass. The numerical data have been obtained 
principally from recent papers published in the 
journals of electrical engineering, and are collected 
in 115 tables. The work is illustrated with 192 cuts 
and is furnished with a good index. Its size well 
adapts it to be a handy pocket book of reference, and 
it is likely to prove of considerable use. 


Poisonous Plants of all Countries. By A. B. Smith. 
Pp. xvit+88. (Bristol: J. Wright and Co., 1905.) 
Price 2s. 6d. net. 

THE author has collected a fairly representative list 
of poisonous plants, which he has arranged according 
to the action produced and the organs affected, but 
there is no mention made of the part or parts of the 
plant which furnish the poison. The descriptions, 
which form the main part of the text, are sufficient 
where reference is made to the whole plant, but the 
majority are too meagre to be diagnostic. The 
string of vernacular names which is quoted in several 
cases does not serve any useful purpose, whereas 
beyond the mere name of the toxic principle inform- 
ation which is much required is not given. 


LIEW IPERS JRO) IUBUB) IBIONTIMONE. 


{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The Constant of Radiation as Calculated from 
Molecular Data. 

In Nature, May 18, I gave a calculation of the 
coefficient of complete radiation at a given absolute tem- 
perature for waves of great length on principles laid down 
in 1900, and it appeared that the result was eight times 
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as great as that deduced from Planck’s formula for this 
case. In connection with similar work of his own, Mr. 
Jeans (Phil. Mag., July) has just pointed out that 
I have introduced a redundant factor 8 by counting 
negative as well as positive values of my integers é, , ¢ 

1 hasten to admit the justice of this correction. But 
while the precise agreement of results in the case of very 
long waves is satisfactory so far as it goes, it does not 
satisfy the wish expressed in my former letter for a com- 
parison of processes. In the application to wares that 
are not long, there must be some limitation on the prin- 
ciple of equi-partition. Is there any affinity in this respect 
between the ideas of Prof. Planck and those of Mr. Jeans? 

Terling Place, Witham, July 7. RAYLEIGH. 


Proposed Observation of Mercury during the Solar 
Eclipse. 


Dvrinc the eclipse of the sun on Angust 30 next there 
will be an opportunity of making a very interesting 
observation on the planet Mercury, to which I ask per- 
mission to direct attention. 

Mercury at the time of the eclipse will be very close 
to the line joining the earth and sun—about 2° 54’ south 
and 2° 54’ preceding the sun—i.e. at an angular distance 
from the sun’s centre of nearly 4° 6’. Accordingly, the 
illuminated part of Mercury will be an excessively thin 
crescent which, if Mercury have an atmosphere, will have 
its horns prolonged by atmospheric refraction. 

If a sufficiently skilled observer is provided with a 
telescope upon which he can use a power of 200 without 
loss of definition, and mounted—probably as an alt- 
azimuth—so that it can be set beforehand upon Mercury, 
the apparent size of Mercury will be that which would 
be presented by a circle one-tenth of an inch across, 
viewed with the naked eye from a distance of ten inches. 

This ought to be sufficient magnification to see whether 
the horns of the crescent are prolonged, and, if so, it is 
perhaps not impossible that the light would be sufficient 
to enable a spectrum of the tips of the crescent to be 
seen. 

If the whole of this programme can be carried out, we 
should find out whether Mercury has an atmosphere, and 
possibly learn something as to the constituents of the 
atmosphere. G. JOHNSTONE STONEY. 

30 Ledbury Road, W., July to. 


The Planet Uranus. 


ASTRONOMICAL amateurs will have an excellent oppor- 
tunity of identifying Uranus on about July 16 next, for 
the planet will be in conjunction with the star 1 Sagittarii 
(mag. 5-3) on the night following that date. 

The position of Uranus at transit (10h. gom.) will be :— 

R.A. 18h. sm. 58s., Dec. S. 23° 427 a1”, 
while that of the star will be (1905-5) :— 

R.A. rsh. 5m. 57s., Dec. S. 23° 43’ 167, 
so that the planet will pass about 1 minute of arc north 
of the star. The latter may be easily picked up, as it 
is nearly 4° S. of the triple star j or 13 Sagittarii 
(mag. 4-1). 

Unfortunately, the objects will be low in altitude (sens 
and the moon happens to be full on the date of conjunction. 

On June 24 and July 8 I found Uranus a little fainter 
than the star 1 Sagittarii. 1 have carefully observed the 
planet on several nights in a 122in. Calver reflector, 
powers 100 to 475. The disc appeared faint with a bluish 
tinge, and no belts or other markings could be detected, 
but the telescope is too small to deal effectively with an 
object of this description. 


Bristol, July 9. \ive JB. IDIESSSnisre., 


The Exploration of the Atmosphere above the 
Atlantic. 

A PLAN for systematic work of this kind, which was pro- 
posed by the writer in 1901 at the Glasgow meeting of the 
British Association (Report, p. 724) after he had obtained 
the first observations with kites flown from a Transatlantic 
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steamer, is now being partially realised. Last summer 
Prof. Hergesell, on board the Prince of Monaco’s steam- 
yacht Princess Alice, executed sixteen kite-flights above 
that part of the Atlantic bounded by Spain, the Canaries 
and the Azores, but without finding the expected south- 
west anti-trade, although a height of nearly 15,000 feet was 
reached (NaTuRE, vol. Ixxi. p. 467). The present expedi- 
tion, which will repeat Prof. Hergesell’s investigations 
and continue them further south, is made possible through 
the cooperation of our distinguished French colleague, 
M. Teisserene de Bort, whose steam-yacht Ofaria, of 
350 tons, with a speed of 11 knots, and fully equipped for 
aérial exploration, has just sailed from Gibraltar, and, at 
the joint expense of her owner and the writer, will proceed 
towards the equator by way of Madeira, Canary and Cape 
Verde Islands, making frequent soundings with kites 
through the trade winds and equatorial calms. By means 
of the self-recording instruments lifted by the kites, it is 
expected that there will be ascertained the thermal and 
hygrometric conditions of the various strata traversed, and 
the depth and force of the trade wind in the different 
latitudes. If the kites do not reach the south-west return 
trade, which has been observed on the Peak of Teneriffe, 
the vertical range of observation may be increased by 
liberating hydrogen balloons from Madeira and noting 
their drift. 

Mr. Clayton, meteorologist of the Blue Hill Observ- 
atory, left Boston on June 3 to join the Otaria at Gibraltar. 
During his voyage to the Azores on the White Star liner 
Romanic he flew kites, with instruments attached, almost 
daily to the height of from five-eighths to three-quarters of 
a mile, thus securing the highest observations in mid- 
Atlantic, and it is interesting that this was done on June ae 
the day appointed for the international observations in the 
upper air here at Blue Hill and in Europe. In general, 
the temperature was found to decrease with altitude at 
less than the adiabatic rate, and the relative humidity to 
decrease also, but in one ascent there was a rise of 
temperature with altitude, preceding a change of wind 
from west to south. A new form of folding kite was 
employed, and it is encouraging to learn that the heights 
attained were limited by the length and strength of the 
wire on the hand-reel, which did not permit more than 
one of these kites to be attached. On the two days when 
no flights were made, a following wind became too light 
on board the steamer to lift the kites, whereas, on the 
yacht, this condition wonld have been obviated by simply 
lying-to, or steaming against the wind. 

While the cruise of the Otaria, which is to last only 
six weeks, can hardly do more than elucidate certain 
questions relating to the high atmosphere in the tropics, 
it will demonstrate the possibilities and difficulties attend- 
ing the extensive survey that the writer desires to under- 
take, and which received the endorsement of the Inter- 
national Meteorological Committee at Southport in 1903. 

A. Lawrence Rotcu. 

Blue Hill Meteorological Observatory, Hyde Park, 

Mass., U.S.A., June 26. 


Ancient Antarctica. 


Pror. H. F, Osporx has said that the demonstration 
of “the former existence of an Antarctic continent 
is one of the greatest triumphs of modern science.” 
But even if this be true, everyone must allow that 
it occurred a very long time ago. This is proved 
by the great differences that exist between the floras 
and faunas of the three great southern continents. 


These differences are much greater than those between 
the floras and faunas of North America and Eurasia, 
and consequently the land connections must have been 
broken up in the south long before they were in the 
north. We infer the former existence of an Antarctic 
continent from the existence of granite and foliated schists 
in South Victoria Land, and evidence that it was formerly 
connected with northern lands is found in the existence 
of flightless insects living there in the few patches of 
mosses and lichens which manage to struggle through the 
winter. These insects are not flightless through degener- 
ation, but belong to an order which never possessed wings. 
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It is very improbable that the ancestors of these minute 
insects were carried or blown to where they are now found ; 
they must have travelled to their present positions by land. 
That is, the Antarctic continent south of New Zealand 
and Patagonia must, at some time or other, have joined 
on to northern lands. 

In the islands of the Antarctic Ocean we have further 
evidence of a former land connection in the earthworms 
belonging to the family Acanthodrilide, which are 
characteristic of Antarctic regions. A spider also lives on 
Bounty Islands which is closely related to one from Cape 
Horn. But spiders seem to have special facilities for 
crossing barriers, and the insects found on Bounty Islands 
are all related to New Zealand forms. 1 do not include 
here the evidence of the plants of the Antarctic islands, 
for most plants do not require that the land should be 
actually continuous to enable them to spread. 

But if the flightless insects and the earthworms imply 
a former connection with northern lands, that connection 
must have been a very long time ago, before the spread 
ol insects and angiospermous plants over the world, that 
is, not later than the Jurassic period. If there had been 
any land connection in Tertiary times, there would have 
been a much greater mixing of the animals and plants. 

It is evident that the flora, and perhaps the fauna, of 
Antarctica were formerly much richer than at present, as 
is proved by the fossil plants of South Victoria Land, and 
it is also probable that both fauna and flora were killed off 
by an increasingly rigorous climate. It is not necessary 
to assume a former Glacial epoch for this, for higher plants 
and animals conld hardly resist the present climate, and 
there is no pal«ontological evidence of a period of greater 
cold than now having ever existed in the southern hemi- 


sphere. On the contrary, the biological as well as the 
paleontological evidence is against the idea. For the 
much modified plover, Chionis, and the insects of 


Kerguelen Land, as well as the remarkable flora of the 
Antarctic islands, show that the islands could not have 
been covered with ice for a very long time. 

The relations between the avifannas of Australia and 
South Africa are much closer than exist between those of 
Australia and South America, and this is just what we 
should expect if the ancestors of the present birds had 
spread down [rom the north under the present condition of 
land and sea, for the land connection between Australia 
and South Africa is far more intimate than that between 
the former place and South America. But the contrary 
is the case with the Mammalia, some of the tortoises, 
snakes, frogs, some of the fresh-water fishes, a large 
number of insects, and the family Cryptodrilida of earth- 
worms. This implies that at some former time a closer 
connection existed between Australia and South America 
than between Anstralia and Africa. The question is, Was 
this connection by means of an Antarctic continent? Or 
was it by a Pacific continent? 

The principal objection to the southern route is that 
the connection between Australia and South America is 
shown by a number of subtropical animals—such as 
Osteoglossum and Ceratodus—none of which have left any 
trace of their passage through New Zealand. We cannot 
suppose that New Zealand was disconnected at the time 
from the Antarctic continent, for it, also, has distinct 
relations with South America, but for the most part by 
means of different animals from those which show the 
Australian connection. If the connection was in either 
the Cretaceous or the Eocene period, we might suppose 
that the climate was warm enough for the passage of 
the subtropical animals by the Antarctic route, but, if so, 
why are there no traces of marsupials and South American 
frogs in New Zealand? If, on the other hand, we sup- 
pose the ancestors of these animals to have crossed from 
Australia to South America by a South Pacific continent, 
we can understand how the subtropical forms would not 
have come so far south as New Zealand, while the New 
Zealand forms would have crossed at a higher latitude. 
In favour of this we have a member of the Iguanidz in 
Fiji, as well as the evidence of the land shells of Polynesia, 
which are not a collection of waifs and strays, but form 
a distinct group of a very early type, which, however, 
has not yet been found in South America. 
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We still have to consider the floras and the marine 
faunas of the Antarctic islands. Here we see a number 
of birds—such as cormorants and gulls—as well as fishes 
and plants, which could hardly spread round the world 
under the present conditions of land and water. That 
this spreading was a comparatively late one is proved by 
the near relations between the species. But if there had 
been continuous land at the time, land animals would have 
spread with the marine ones. It is therefore necessary 
to suppose that this last spreading of species in Antarctic 
latitudes was by means of a number of islands. Probably 
this was in Pliocene times, if we may judge by the amount 
of differentiation which has taken place since then. 

I therefore conclude that the hypothesis which best 
explains the phenomena is the following :— 

(3) That in the Jurassic period an Antarctic continent 
existed which connected South America with New Zealand 
and South Africa. 

(2) That this continent sank in the Cretaceous period, 
and that Antarctica has never since been connected with 
northern lands. 

(3) That in the Cretaceous or early Eocene a Pacific 
continent connected New Guinea and New Zealand with 
Chili. 

(4) That this land sank at the close of the Eocene. 

(5) That in the Pliocene a number of islands existed in 
the Antarctic Ocean, which have since then disappeared. 

F. W. Hutton. 


The British Slugs. 


Mr. J. W. Taytor has just published part ii. of his 
admirable ‘* Monograph of the Land and Freshwater 


Mollusca of the British Isles,’’ containing a discussion of 
the slugs of the genus Arion. [ft is a matter of interest 
that, notwithstanding the great amount of information 
gathered in recent years, the beautiful bicoloured varieties 
of A. ater appear to hold their own as truly endemic 
inhabitants of Britain. These are three in number, 
though Mr. Taylor treats the third as merely a sub- 
variety. 

(1) Arion ater, var. albolateralis, Roebuck, 1883. 
black, sides white. 

(2) Arion ater, var Roebucki (bicolour, Roebuck, in error). 
Back brown, sides yellow. 

(3) Arion ater, var. Scharffi, Cockerell, 1893. Back black, 
sides yellow. 

Mr. Taylor retains the name bicolour for the second 
variety, but it is not the bicolour of Moquin-Tandon, as 
was formerly supposed, and a new name is necessary. 
It is appropriate to name it after Mr. Roebuck, who first 
made it known. These magnificent slugs are of western 
distribution in the British Islands, and have quite a wide 
range. The only evidence of their occurrence on the 
Continent is Scharff’s statement that Simroth found speci- 
mens ‘‘ similar’ to var. Roebucki on the shores of the 
Baltic; and the possibility that the Norwegian var. 
medius, Jensen, may be similar to albolateralis, though it 
is very likely not even of the same species. A quite 
different variety of A. ater is the wholly black form ater- 
vima, said to be especially northern and montane. <Accord- 
ing to Mr. Taylor, this is exclusively British, except that 
it appears to be represented in Spain and Portugal by a 
similar animal named hispanicus by Simroth. However, 
I had always regarded this aterrima variety as the one 
so described from France by Dumont and Mortillet (cf. 
Science Gossip, 1889, p. 212, ‘‘the pitchy black variety 
found in swamps’), and if it is not, the name aterrima, 
applied to it by Mr. Taylor, cannot stand. At the opposite 
pole of variation from aterrima is the brilliant red form 
A, ater, var. coccinea (Gistel), which is hardly ever found 
in England, but is abundant in the warmer and drier 
regions of Central Europe. 

Incidentally, it may be remarked that the name Arion 
hortensis, var. subfusca, employed by Mr. Taylor, cannot 
be retained, as it is founded on Limax subfuscus, C. Ffr., 
a homonym of L. subfuscus, Draparnaud. 

T. D. A. CocKEreLt. 

University of Colorado, June 26. 


Back 


NATORE 


[JuLy 13, 1905 


NOTES ON STONEHENGE.' 
VII.—Own tHE DartTMooR AVENUES. 


“OME years ago | referred in Nature to the 
S numerous alignments of stones in Brittany, and 
1 was allowed by Lieut. Devoir, of the French Navy, 
to give some of his theodolite observations of the 
directions along which the stones had been set up. 

The conclusion was that we were really dealing 
with monuments connected with the worship of the 
sun of the May year, a year which 
evidence has shown to have been the first recognised 
after the length of the year had been determined; 


thus replacing the lunar unit of time which was in | 


vogue previously, and the use of which is brought 
home to us by the reputed ages of Methuselah and 
other biblical personages, who knew no _ other 
measurer of time than the moon. 

There was also evidence to the effect that in later 
times solstitial alignments had been added, so that 
the idea that we were dealing with astronomically 
oriented rows of stones was greatly 


the recent | 


RK. Burnard as a portion of the Great Fosseway 
(Rowe's ‘ Perambulation,’’ third edition, p. 63); it 
has been traced for eighteen miles from beyond 
Hameldon nearly to Tavistock, the stones being about 
2 feet thick and the road 10 feet wide. 

There are two notable avenues of upright stones 
‘at Merrivale; they are in close connection with a 
. cirele, and could have had no practical use. These 

stones, then, we may claim as representing the oppo- 
site extreme of the Fosseway and as suggesting an 


astronomical, as opposed to a practical, use; the 
adjacent circle, of course, greatly strengthens this 
view. 

It is between these extremes that difficulties may 


arise, but the verdict can, in a great many cases at 
“all events, be settled without any very great hesita- 
tion, especially where practical or astronomical use- 
lessness can be established. But even here care is 
necessary, as I shall show. 

The stones now in question, originally upright, are 
variously called avenues, rows, alignments or 


strengthened, not to say established. 

So long as the Brittany align- 
ments were things of mystery, their 
origin, as well as that of the more 
or less similar monuments in Britain, 
was variously explained; they were 
models in stone of armies in battle 
array, or they represented funeral 
processions, to mention only two 
suggestions. I should add that 
Mr. H. Worth, who has devoted 
mucli time to their study, considers 
that some sepulchral interest at- 
taches to them, though he thinks it 
may be argued that that was 
secondary, even as are interments in 
cathedrals and churches. About 
burials associated with them, of 
course, there is no question, for the 
kistvaens and cairns are there; but 
my observations suggest that they 
were added long after the avenues 
were built, as some cairns block 
avenues. Perhaps a careful study of 
the mode of burial may throw light 
on this point. 

The equivalents of the Brittany 
alignments are not common in 
Britain; they exist in the greatest number on Dart- 
moor, whither | went recently to study them. The 
conditions on high Dartmoor are peculiar. 

Blinding mists are common, and, moreover, some- 
times come on almost without warning. From its 
conformation the land is full of streams. There are 
stones everywhere. What I found, therefore, as had 
others before me, was that as a consequence of the 
conditions to which I have referred, directions had 
been indicated by rows of stones for quite other than 
ceremonial purposes. Here, then, was a possible third 
origin. It was a matter of great importance to dis- 
criminate most carefully between these alignments, and 
to endeavour to sort them out. My special inquiry, of 
course, was to see if they, like their apparent equiva- 
lents in Brittany, could have had an astronomical 
origin. The first thing to do, then, was to see which 
might have been erected for worship or which for prac- 
tical purposes. 

In doing this there is no ditficulty in dealing with 
extremes. Thus one notable line of large flat stones 
has been claimed by Messrs. R. N. Worth and 


1 Continued from p. 34. 
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Fic. 17.—Tbe Southern Avenue at Merrivale, looking East. 


| parallelithons. Their study dates from 1527, when 
Rowe and Colonel Hamilton Smith examined those at 
Merrivale (Rowe, op. cit., p. 31). Their number has 
increased with every careful study of any part of thie 
moor, and doubtless many are still unmapped.* The 
late Mr. R. N. Worth, of Plymouth, and his son, 
Mr. H. Worth, have given great attention to these 
monuments, and the former communicated a paper on 
them to the Devonshire Association for the Advance- 
ment of Science in 1892 (Trans., xxv. pp. 387-417). 
A word of caution must be said before | proceed. 
We must not take for granted that the stone-rows 
are now as they left the hands of the builders. The 
disastrous carelessness of the Government in the 
matter of our national antiquities is, 1 am locally 
informed, admirably imitated by the Devonshire 
County and other lesser councils, and, indecd, by any- 
body who has a road to mend or a wall to build. On 
this account, any of the rows may once have been 
much longer and with an obvious practical use; and 


1 Only yesterday (June 1s) that excellent guide of the Chagford part of 
the moor, Mr. S. Perrott, showed me an avenue (Azimuth N, 20° E. true) 
near Hurston Ridge which is not shown in the r-inch map. 


Jury ero9s | 


those which now appear to be far removed from 
cireles may once have been used for sacred pro- 
cessions at shrines which have disappeared. 

Again, the rows of stones we are now considering 
must not be eonfounded with the ‘ track lines "* or 
‘““boundary banks ’’ which are so numerous on Dart- 
moor and are represented in Wiltshire according to 
Sir R. C. Hoare; these serve for bounds and path- 
ways, and for connecting and enclosing fields or 
houses. 

Dealing, then, with stone rows or avenues, which 
may be single, double, or multiple; any which are 
very long and crooked, following several directions, 
are eertainly not astronomical; and it is easy to see 
in some eases that they might have been useful 
guides at night or in mist in diffleult country with 
streams to cross. This possible utility must not be 
judged wholly by the present conformation of the 
ground or the present beds of streams. 

For multiple avenues it is hard to find practical 
uses such as the above, and we know how such 
avenues were used in Brittany for sun worship. Mr. 
Baring Gould considers there were eight rows in an 
avenue on Challacombe Down 528 feet long; of these 
only three rows remain, the others being represented 
by single stones here and there (Rowe, p. 33). | 
shall have something to say about this avenue further 
on. 
Although, as I have said, long rows bending in 
various directions are not likely to have had an 
astronomical origin, it must not be assumed that all 
astronomical avenues must be exacily straight. This, 
of eourse, would be true for level ground, but if the 
avenue has to pass over ridges and furrows, the vary- 
ing height of the horizon must be reckoned with, and 
therefore the azimuth of the avenue at any point 
along it. , 

1 think it possible that in the Staldon Moor row 
we have the mixture of religious and practical inten- 
tion at whieh | have before hinted. Both Mr. Lukis 
and Mr. Hansford Worth have studied this monu- 
ment, which is two miles and a quarter long. There 
is a eirele at the south end about 60 feet in diameter, 
while at its northern end there is a cairn. 

Where the line starts from the eircle the direction 
of the row is parallel to many sight-lines in Cornwall, 
and Areturus would rise in the azimuth indicated. 
But this direction is afterwards given up for one 
whieh leads towards an important collection of hut 
eireles, and it crosses the Erme, no doubt at the 
most convenient spot. More to the north it crosses 
another stream and the bog of Red Lake. All this 
is surely practieal enough, although the way indieated 
might have been followed by the priests of the hut 
circles to the stone circle to prepare the morning 
sacrifice and go through the ritual. 

But there is still another method of discrimination. 
Ii any of these avenues were used at all for purposes 
of worship, their azimuths should agree with those 
already found in connection with cireles in other parts 
of Britain, for we need not postulate a special race 
with a speeial cult limited to Dartmoor; and in my 
inquiries what I have to do is to consider the general 
question of orientation wherever traees of it can be 
found. The more the evidences coincide the better it 
is for the argument, while variations afford valuable 
LGStS. 

Now, speaking very generally (I have not yet com- 
pared all my numerous notes), in Cornwall the chief 
alignments from the circles there are with azimuths 
N. 10°-20° E. watching the rise of Arcturus, 
N, 249-289 E. watehing the rise of the May sun, 
N. 75°-52° E. watching the rise of the Pleiades. The 
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variation in the azimuths is largely due to the different 
heights of the horizon towards which the sight-lines 
are directed. 

The conelusion I have come to is that these align- 
ments, depending upon cireles and menhirs in Corn- 
wall, are all well represented on Dartmoor associated 
with the avenues; and further, so far as I have 
learned at present, in the case of the avenues eon- 
nected with eireles, there are not many alignments I 
have not met with in connection with cireles in 
Cornwall and elsewhere. 

This is not only a prima facie argument in favour of 
the astronomical use underlying the structures, but it 
is against the burial theory, for certainly there must 
have been burials in Cornwall. 

In order, therefore, to proceed with the utmost 
eaution, I limit myself in the first instance to the 
above azimuths, and will begin by applying a test 
which should be a rigid one. 

If the avenues on Dartmoor had to deal with the 
same practices and cults as did the cireles in Corn- 
wall, thev ought to prove themselves to have been in 
use at about the same time, and from this point of 
view the investigation of the avenues becomes of 
very great importanee, because of the destruction of 
circles and menhirs which has been going on, and is 
still going on, on Dartmoor. We have circles with- 
out menhirs and menhirs without cireles, so that the 
azimuths of the avenues alone remain to give us any 
ehanee of dating the monuments if they were used 
in connection with sun worship, The case is far 
different in Cornwall, where both circles and menhirs 
have in many cases been spared. 

On Dartmoor, where in some cases the menhirs still 
remain, they have been annexed as erosses or perhaps 
as boundary stones, and squared and initialed; henee 
the Ordnance surveyors have been misled, and they 
are not shown as ancient stones on the map. In 
some eases the azimuth of ihe stones suggests that 
this has been the sequence of events. 

It will be seen from the above that I have not 
tackled a question full of pitfalls without due eaution, 
and this eare was all the more neeessary as the 
avenues have for long been the meeting ground of 
the friends and foes of what Rowe ealls ‘“ Druidical 
speculations ’’; even yet the war rages, and my 
writing and Lieut. Devoir’s observing touehing the 
similar but grander avenues of Brittany have so far 
been all in vain; chiefly, | think, because no dis- 
crimination has been considered possible between 
different uses of avenues, and because the statements 
made by arehwologists as to their direetion have been 
quite useless to anybody in consequenee of their 
vagueness, and last of all because the recent work on 
the Brittany remains is little known, 

I began my acquaintanee with the Dartmoor monu- 
ments by visiting Merrivale, and the result of my 
inquiries there left absolutely no doubt whatever on 
my mind. I was armed, thanks to the kindness of 
Colonel Johnston, the director of the Ordnance 
Survey, with the 25-inch map, while Mr. Hansford 
Worth had been so good as to send me one showing 
his special survey. 

The Merrivale avenues (lat. 50° 33/ 15") are com- 
posed of two double rows, roughly with the azimuth 
N. 82° E.; the northern row is shorter than the other. 
Rowe, in his original description (1830), makes the 
northern 1143 feet long; they are not quite parallel, 
and the southern row has a distinct ‘f kink ’’ or 
ehange of direction in it at about the centre. The 
stones are mostly 2 or 3 feet high, and in each row 
they are about 3 feet apart; the distance between the 
rows is about So feet. 
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I have before pointed out that an avenue directed 
to the rising place of a star, if it is ereeted over 


undulating ground, eannot be straight. I! may | 
now mention another apparent paradox. If two | 


avenues are direeted to the rising place of the same | 


star at different times, they cannot be parallel. {t is 


not a little curious that absence of parallelism has 
been used against avenues having had an _astro- 
nomieal use! 
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Fic. 18.—Plan, from the Ordnance Map, showing the avenues, circle and stones at Merrivale, with 


their azimuths. 


Both the Ordnanee surveyors and Mr. Worth have 
shown the want of parallelism of the two avenues, and 
Mr. Worth has noted the kink in the southern one. 
The height of the horizon, as determined from my 
measures, is 3° 18’. The results of these inquiries, 
assuming the Pleiades to have been observed 


warn- 
ing May morning, are as follows :— 
Azimuth Authority N.Declina- Date : 
tion BG: Sait ag 
6 of # ro 
N. 83:15 E. Worth 6 47 47 1710 4 e \ 
82°30 Worth 7 16 20 1630 i 
8210 Ordnance 73270 1580 ge \ 
80°40 Worth 8 260 1420 @ ni 
80°30 Ordnance 8 300 t4co “*7 es 


To simplify matters we may deal 
with the Ordnance values and neg- 
leet the small change of direction in 
the southern avenue. We _ have, 


them, used as a processional road, a via sacra, to 
watch the rising of the Pleiades. 

| said roughly parallel; its azimuth is about the 
same (N. 82° E. roughly); but the horizon is only about 
1° high; it was therefore in use before those at 
Merrivale; the exaet date of use must wait for 
theodolite values of the height of the horizon, but in 
the meantime we can see from the above estimates 
that the declination of the Pleiades was about N. 5° 28! 
30" and the date of use 1950 B.c., 
that is some 300 years before the 
solstitial restoration. 

Mr. Worth’s survey gives another 
line of stones whieh is not shown in 
the Ordnance survey. It is un- 
doubtedly, [ think, an ancient line, 
although it is not shown in the 
Ordnanee map, a clear indieation of 
the difficulty of diseriminating these 
avenues on land eumbered with 
stones in all direetions. Its azimuth 
is N. 24° 25' E., and the height of 
the horizon 5° 10’. This gives us 
Areturus at the date 1860 B.c., show- 
ing that, as at the Hurlers, Are- 
turus was used before the Pleiades. 
Henee a possible astronomical use is 
evident, while this row, like the 
others, could have been of no prac- 
tical use to anybody. {t is interest- 
ing to note that this single row of 
stones is older than the double ones; 
this seems natural. 

It is worth while to say a word as to the different 
treatment of the ends of the south avenue now that 
it seems probable that it was used to watch the 
rising of the Pleiades. At the east end there is what 
archawologists term a “ blocking stone ’’; these observ- 
ations suggest that it was really a sighting stone. At 

' the west end sueh a stone is absent, but the final 


" 7 i .  puse. \ 7 ee \ a): | aad 
Dury a dlon Dawn, A24 ee 
wa fre"** “ery en * ei. 
«f , é AG Pow aliira asg | 
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then, the two dates 1580 B.c. and} se 
‘O¢ S M@urmalp Of 
1420 B.c, for the two avenues. The port ie} A = re 
argument for the Pleiades is 1) CB artamor : ie 
i a Stonchenas (a; 
strengthened by the fact that at i wa Down EER oS 
Athens the Hecatompedon was a -_ oS la 
oriented to these stars in 1495 B.c. if ae 
aeeording to Mr. Penrose’s deter- i A 2 ‘ 
mination of the azimuth. Pi BAS GS 
N o ifhie Ge t Ries % » I La ese 5 if 0. ve t 
Now this is not the first time Lif tage Aonrale ee a Soggy 
have referred to avenues in these ij a a ie. “? 5 
notes. The azimuth of one at Stone- if fy oF ae MES alee A oA, 
henge was used to fix the date at alle Mnf — ‘ ely 


which sun worship went on there. 
That avenue, unlike the Dartmoor 
ones, was built of earth, and it is not 
alone. There is another r.early two miles long called 
the Cursus. So far, [ have found no solstitial worship 


on Dartmoor, so there are no avenues parallel to the | sight-lines in other avenues, 


one at Stonehenge leading N.E. from the temple. 
But how about the other? It is roughly parallel to the 
avenues at Merrivale, and I think, therefore, was, like 
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Fic. 19.~Reprint of Ordnance Map showing that the Cursus at Stonehenge is nearly parallel to 
the Merrivale Avenue. The azimuth is 82° and not 84° as shown in the figure. 


stones in the avenue are longer than the rest. This 
may help us to determine the true direction of the 
and, indeed, I shall 
show in the sequel that it affords a criterion which 
in some eases is entirely in harmony with other 
considerations. Norman Lockyer, 
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NOMI LE RRESTRIAL CHINGES. 


THE problem of the relations between sun-spots 

and other solar phenomena and weather has 
engaged the attention of men of science for many 
years past. The results of their investigations have 
not, perhaps, been so satisfactory or conclusive as 
were at first anticipated, but this, fortunately, has 
not diminished the enthusiasm of those interested in 
the solution of the problem. The ordinary public who 
were attracted by the apparent simplicity and prob- 
ability of the relations suggested have undoubtedly 
been disappointed with the results. There has hence 
been a tendency for some time past to depreciate in- 
vestigation in this field of science. On the other 
hand, the experience of the recent droughts and 
famines in India, Australia, and South Africa has 
directed attention strongly to the probable relation 
between variations of solar activity and the larger 
variations of rainfall over the earth’s surface. The 
aqueous vapour precipitated as rain over large land 
areas such as India is produced by evaporation over 
distant oceanic areas, and is thence carried to the 
areas of discharge by the larger atmospheric currents. 
These actions are the direct results of the conversion of 
solar energy, and any large variation in the supply 
of that energy must be accompanied with, and 
followed by, corresponding changes in the amount 
of evaporation and atmospheric movement, and 
hence, also, of amount and distribution of rain. 
The determination of the relations thus indicated is 
not merely of value from the scientific standpoint, but 
has important practical bearings, as it may lead to a 
satisfactory method of long-period weather forecasting 
—a question which is largely engaging the attention of 
meteorologists at the present time. 

Three lines of observation (and hence also of in- 
vestigation) carried on at the present time furnish data 
for the solution of the problem. These are the observa- 
tions of terrestrial magnetism, of terrestrial atmo- 
spheric meteorology, and of solar phenomena. 

A large number of magnetic observatories, 
furnished with the most delicate and sensitive instru- 
ments, provide a continuous record of the changes of 
the earth’s magnetic state by its action on magnetised 
necdles at the earth’s surface. 


The worl of meteorological observation has 
made great progress during the past twenty-five 
years. It has not only been extended and im- 


proved, but is carried on much more systematically 
than hitherto. Unfortunately its record is very im- 
perfect, as it is probably not too much to say that 
over at least five-sixths of the earth’s surface, 
including the greater part of the interior of 
Asia and \frica, and over the larger oceanic areas 
and the Polar regions, the amount of observation is 
exceedingly small and of little value for the solution 
of the problem. There is hence a continuous record 
of the meteorological changes of the earth’s atmo- 
sphere over barely one-sixth of its surface. There is, 
moreover, no general collection and publication of 
the meteorological data in such a form as to give a 
continuous history of the larger atmospheric vari- 
ations and changes in progress over even that sixth 
part of the earth’s surface. 

The third branch of observation, that of solar 
phenomena, has made wonderful progress during the 
past fifty years. Previously the telescopic examination 
of the sun’s surface had disclosed the eleven-year 
periodicity of the sun-spots. Latterly the combination 
of the spectroscopic and telescopic observation of the 
sun has revealed the complexity of the changes in pro- 
gress throughout the depth of its atmosphere, and of 
which the sun-spots are only one and a very partial ex- 
pression. This field of investigation is so promising 
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that solar observatories have been established in many 
countries, and a continuous record of the solar 
changes, so far as they are indicated by present 
methods of observation, is now possible by combining 
the data furnished by all the observatories. The work 
of correlating the threc classes of observation has, how- 
ever, not yet been commenced in a systematic manner, 
although the necessity is now fully recognised. 

It is now generally, if not universally, admitted 
that the sun is practically the sole source of the energy 
which maintains the movements of the earth’s atmo- 
sphere. It is the centre of a continuous outflow of 
radiant energy, a very small portion of which is inter- 
cepted and appropriated by the earth, where it is 
converted into other forms of energy. The investi- 
gation of the rate of this flow of energy and its 
time variations, the analysis of the total energy into 
its elements as that of a series of oscillatory move- 
ments of different periods and amplitudes or wave- 
lengths, and the problem of its distribution in its 
passage through the atmosphere and at the earth’s sur- 
face are each in little more than the initial stages. In 
some departments of the investigation, as, for 
exaimple, the laws of the absorption of the solar 
energy during its passage through the earth’s atmo- 
sphere, much work has been done, but with com- 
paratively little result. 

The appropriation of solar energy by the earth 
affects it mainly in two ways, first, as a whole, 
determining or modifying its magnetic condition, and 
secondly, partially, affecting the atmosphere and a 
thin surface layer of the solid or liquid mass. Any 
variation in the flow of solar energy, periodic or 
irregular, will theoretically give rise to correspond- 
ing changes in the earth’s magnetic condition and its 
atmospheric movements. The determination of the 
relations between the three classes of variation is 
on the whole the most important problem in this 
field of inquiry into the solar energy and its variations 
and effects. 

The first part of the problem, that is, the relation 
of the variations of solar energy (as manifested and 
measured by the observable changes in the number 
and extent of the sun-spots, prominences, &c.) to those 
of the magnetic condition of the earth shown by its 
action on a magnetised needle suitably suspended, is 
comparatively simple, as the earth appears to be 
similarly affected as a whole and throughout its whole 
mass. The variations are indicated as clearly and 
satisfactorily by an observatory in India or Australia 
as at Kew in England. There are undoubtedly local 
variations which may require to be eliminated in 
order to obtain the general variation. It has, how- 
ever, been conclusively established by observations in 
different regions that there is a general parallelism 
between the amount and extent of the magnetic vari- 
ation or disturbance and the number and magnitude 
of the sun-spots and prominences. The rule is, the 
larger the number of sun-spots the greater the amount 
of the magnetic variation and disturbance. The re- 
lation can, however, at the present stage only be 
considered as statistical, as it has not been estab- 
lished for single sun-spots. In other words, the 
observed outburst or sudden appearance of a single 
spot or prominence is not invariably accompanied by 
a terrestrial magnetic disturbance. Various reasons 
have been given for the failure of parallelism in 
detail. Hence all that can be inferred at the present 
time is that definite relations (of a statistical kind) 
of great importance have been obtained which more 
than justify the continuance of this branch of the 
inquiry, and make it desirable that the work of 
terrestrial magnetic observation and investigation, 
and of comparison with solar phenomena, should be 
maintained and if possible extended. 
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Numerous attempts, only very partially successful, 
have been made to establish similar definite relations 
between solar and terrestrial atmospheric variations. 
The South Kensington observatory has done much 
valuable work in this direction. It is, however, 
doubtiul whether the results obtained by any oi the 
investigators in this branch are generally accepted. 

The reasons for this very partial success are almost 
self-evident, and are due to the complexity of the 
problems presented by the movements of the atmo- 
sphere, more especially as modified by the presence 
of very varying amounts of aqueous vapour, the 
result of the processes of evaporation and conden- 
sation. The effects of the solar variation on the 
earth’s atmosphere are, in fact, distributed and mani- 
fested in very varying proportion between the 
different elements of observation, and the direct effect 
of a solar variation on one element may be followed 
by an opposite effect due to variation of another 
element, so that the final result may be opposite in 
character to the initial effect. Thus an increase of 
solar radiant energy would, if there were no increase 
of aqueous vapour amount, cloud or air movement, 
undoubtedly increase pressure and temperature. If 
these changes, however, give rise to increased vertical 
and horizontal movement, it is possible that as a 
later result pressure probably, and temperature 
possibly, might both be decreased below their original 
or normal level, and hence that the observed change 
might be the opposite to that of the direct effect of 
the original variation. Also there is another source 
of difficulty in this branch of the inquiry, due to the 
fact that in the case of some of the elements of 
observation a positive variation over a considerable 
area of the earth’s surface must necessarily be accom- 
panied with a negative variation of corresponding 
amount in some other region as part and parcel of 
the total change. The changes in these elements, 
taken over the earth’s surface, must either be com- 
pletely compensatory, as is probably the case for 
pressure, or partially compensatory, as is un- 
doubtedly the case for rainfall. 

It is also necessary to bear in mind that the instru- 
mental appliances for magnetical and meteorological 
observations are of very different orders of exact- 
ness. Magnetic instruments, more especially those 
for continuous autographic registration, are of great 
delicacy. Meteorological instruments are, on the 
other hand, much less delicate, and the most 
important of all from certain points of view, viz. the 
instruments for registering the direction and rate 
of air movement, are especially coarse, and_ their 
individual observations are necessarily affected with 
large errors. 

The problem of the relations between solar and 
terrestrial meteorological variations is hence com- 
plicated and difficult. 1t evidently requires for its 
complete solution the collection and coordination of 
data for the whole of the earth’s surface, and the 
careful employment oi statistical methods regulated 
by thorough knowledge of the physics of the atmo- 
sphere. 

The difficulties of the problem are great, and 
explain the comparative want of success of investi- 
gators hitherto. It is, however, certain {from 
theoretical considerations that there are definite re- 
lations, and that their determination is of great 
importance, equally from the scientific and the 
utilitarian point of view. 

The observational data for a more 
investigation are now considered by many to be 
sufficient, if collected, compared, and discussed as a 
whole, to promise more satisfactory and valid con- 
clusions than have hitherto been obtained, and 


NO. 1863, VOL. 72] 


EMA IE UNE, 


systematic | 


[JuLy 13, 1905 


perhaps a first approximate solution. This opinion 
found expression fully at the meeting of the British 
Association at Southport in 1903. Sir Norman 
Lockyer, director of the Solar Physics Observatory, 
South Kensington, read a report giving a summary 
of the results of previous investigations in ‘‘ Simul- 
taneous Solar and Terrestrial Changes "’ to Section .\ 
of the British Association. The members of the 
International Meteorological Committee present at the 
meeting joined in the discussion, and it was decided 
that the time had arrived ior joint and concerted 
action. A commission to act as a subcommittee of the 
International Meteorological Committee was formed 
to discuss meteorological observations from the point 
oi view of their connection with magnetism and solar 
physics. The commission held several meetings at 
Cambridge in 1904 during the British Association 
week. Several additional members were added to the 
commission, which now includes the names of the lead- 
ing authorities in the three associated branches of 
science. 

The chief work of the commission at Cambridge 
was to lay down principles for the selection of the 
data required for comparison, and to arrange for the 
choice of stations and observatories from which it 
would be desirable to obtain data prior to entering 
into communication with the various organisations 
that it would be necessary to ask for assistance in 
the collection of data. 

It has been arranged that a meeting of the com- 
mission shall be held in connection with the meeting 
of the International Meteorological Committee at 
Innsbruck in September. A number of important 
matters will there be considered. Amongst these are 
the final selection of magnetic and meteorological 
observatories {rom which data are to be collected, the 
mode of publication of the data received by the com- 
mission, and probably, also, of the methods to be 
employed in the worl of comparison and discussion 
of the data. Holrath Prof. Julius Hann has 
suggested for consideration a method of determining 
the variation of temperature during a sun-spot period. 
This will, it is hoped, lead to an interesting dis- 
cussion on the methods of investigation most suited 
and appropriate for the determination of the relations 
between solar and terrestrial phenomena. 


THE PROPOSED (GOREEG ENO HMA PE Biagio 
SIC/UBINICIE. 


ie. appearance of the preliminary report oi the 

Departmental Committee on the Royal College 
of Science and Royal School of Mines, which was pub- 
lished in our issue of last weels, brings us an important 
step nearer the realisation of an object after which 
men of science have long striven; the provision, that 
is, of a great metropolitan college—liberally endowed, 
handsomely housed, adequately equipped, and gener- 
ously staffed—designed amply to supply that higher 
technical instruction for which there has been little 
provision hitherto, but upon which our well-being as a 
commercial and manuiacturing nation ultimately 
depends. 

The report shows that the committee has been en- 
gaged wisely in determining what precisely the exist- 
ing facilities for instruction in applied science are, and 
in gathering the information necessary to decide what 
the new college should supply in addition to these, 
so as to place London, as the centre of the Empire, 
in a condition to compare educationally with Berlin, 
for example, or with many great American cities. It 
is unnecessary here to recapitulate the recommenda- 
tions of the committee, but the special wisdom of 
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one or two of its conclusions cannot be insisted upon 
too earnestly or too often. 

The new institution must be in no sense parochial, 
mor must it be allowed to become merely metro- 
politan. From the beginning the design must be to 
give the college an Imperial character, and every 
means must be taken to encourage young men pos- 
sessed of the necessary qualifications, in whatever 
part of the Empire they may be, to attend its courses 
and avail themselves of the means offered by it of 
becoming familiar with recent advances in technology 
and with any branch of applied science in its highest 
form. 

The new institution must not be allowed to become 
merely another technical college on a larger scale—of 
technical institutes we have many already. The ‘ duly 
qualified students ’’ referred to by the committee 
should have already received collegiate training, 
and have taken a degree. To quote the report :—- 
“‘ Admission to*these higher courses should be re- 
stricted to duly qualified students who, it is hoped, 
would be attracted from all parts of the Empire.”’ 
The public must be taught to estimate the success 
ef the new institution, not by the number of its 
voll-call, but by the number of expert engineers of 
all kinds, of original technical chemists, of machine 
designers, and so on, who are trained within its 
portals. 

But besides being able to supply the future manu- 
facturer with the very latest results from the research 
laboratories of workers outside its walls, the new in- 
stitution, if it is to be really successful, must itself be 
an active centre of research. As the report says :—‘“ It 
is of the first importance that there should be no 
divorce between teaching and research in technology 
on the one hand and in pure science on the other,’’ and 
the new college must be as notable for its success in 
research in technology as for the ability possessed by 
its staff to acquaint the student with the findings of 
recent scientific work. Unless from the beginning 
the student feels he is under the influence of professors 
who are not only familiar with all the conditions of 
actual manufacture in its most successful form, but 
who are responsible also for the improvements in 
technical processes which win success, the institution 
will neither do the work expected of it nor win the 
confidence of our manufacturing magnates and mer- 
chant princes. Only that science—whether pure or 
applied—really lives which grows continually, and 
such growth without patient research is impossible. 
The new institution must above all things be the 
growing point of our national system of technical 
instruction. 

To fulfil these two functions—on which the report 
rightly lays very great emphasis—the staff of the 
Imperial college must be both numerous and the best 
available. In other words, the institution must of 
necessity be a costly one, judged, that is, from the 
standard adopted previously in this country for estim- 
ating educational expenses. But if properly selected 
such a staff will very soon show, by the results accom- 
plished, that generous expenditure on higher educa- 
tion is a remunerative form of national expenditure. 
It is gratifying to find from the report that there is 
every prospect that a sufficient revenue will be eventu- 
ally forthcoming, in the provision of which funds the 
State will take its part. We learn from the Times 
that the Government has decided to allocate 20,000l. a 
year to the college out of the Treasury subsidy for the 
maintenance of the Royal College of Science and the 
Royal School of Mines, and that an intimation to this 
effect has been made by the Chancellor of the Ex- 
chequer to Mr. Haldane, the chairman of the Depart- 
mental Committee. 

There is every reason to hope that London will ere 
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long have at South Kensington a college of applied 
science which will be as much admired as the similar 
institution at Charlottenburg, and prove as useful to 
the industries of this country as the Berlin college has 
to those of Germany. 


NOIMBS. 

As the new buildings of the University of Sheffield 
were opened by the King at the time the present issue 
of Nature was being prepared lor press, we cannot do 
more than record the fact, reserving a description of the 
buildings and an account of the opening ceremony for a 
subsequent number. 


Tue annual meeting of the Imperial Cancer Research 
Fund was held on July 5 at Marlborough House, the 
Prince of Wales presiding. Sir William Church moved 
the adoption of the secretary’s, superintendent’s, and 
treasurer’s reports, which was seconded by Mr. Tweedy. 
Mr. Henry Morris moved that the best thanks of the 
meeting be given to His Royal Highness for presiding, 
which was carried with acclamation. The Prince of 
Wales in reply alluded to the researches which had been 
carried out in the laboratories of the fund, and expressed 
his satisfaction that the committee had again secured the 
services of Sir William Church as chairman of the 
executive committee. 


Tne summer show of the Royal Horticultural Society 
was opened on Tuesday last, and will remain open until this 
evening. It is being held for the first time in the grounds 
of Chelsea Hospital. The society appears to be in a very 
flourishing condition, more than 1000 new fellows having 
been added within the last few months. 


Tne Albert medai of the Society of Arts for 1905 was, 
on Wednesday, July 5, at Marlborough House, presented by 
the Prince of Wales, as president of the society, to Lord 
Rayleigh ‘‘in recognition of the influence which his re- 
searches, directed to the increase of scientific knowledge, 
have had upon industrial progress, by facilitating, amongst 
other scientific applications, the provision of accurate 
electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea."” 


Tue French Association for the Advancement of Science 
will this year meet at Cherbourg. The session will extend 
from August 3 to 10. 


Tue summer meeting of the Institution of Naval Archi- 
tects will take place on July 19, 20, and 21 in the hall 
of the Society of Arts. The following papers will be 
read and discussed :—‘‘ Tactics and Strategy at the Time 
of Trafalgar,’’ by Admiral Sir Cyprian Bridge, G.C.B.; 
““The Ships of the Royal Navy as they Existed at the 
Time of Trafalgar,’ by Sir Philip Watts, K.C.B., F.R.S., 
vice-president ; ‘‘ The Classification of Merchant Shipping, 
illustrated by a Short History of Lloyd’s Register,’’ by 
H. J. Cornish; ‘‘ Experiments with Models of Constant 
Length and Form of Cross Sections, but with varying 
Breadths and Draughts,’’ by Lieut.-Col. B. Rota; ‘‘ Ex- 
periments on the Effect of Depth of Water on Speed, 
having Special Reference to Destroyers recently Built,”’ 
by H. Yarrow; ‘‘ Deductions from Recent and Former 
Experiments on the Influence of the Depth of Water on 
Speed,’’ by W. W. Marriner; ‘‘ The Failure of some large 
Boiler Plates,’’ by J. T. Milton; and ‘“‘ A Comparison of 
| the Performances of Turbines and Reciprocating Engines 
ie the Midland Railway Company’s Steamers,’’ by W. 

Gray. 
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Tuer London congress of the Royal Institute of 
Health will be held from Wednesday next, July 
Tuesday, July 25, under the presidency of Sir 
Crichton Browne. The meetings will take place at King’s 
College, Strand, and at the Polytechnic, Regent Street. 
In connection with the congress there will be an exhibition 
of sanitary and educational appliances at the Regent Street 
Polytechnic, and this will remain open until July 28. 


THE British Medical Journal announces that a tuber- 
culosis exhibition, arranged under the auspices of the 
National Association for the Study and Prevention of 
Tuberculosis, and of the Committee on the Prevention of 
Tuberculosis of the Charity Organisation Society, will be 
held in New York in November next. The object of the 
exhibition is the education of the people. In addition to 
exhibits illustrating different phases of the tuberculosis 
problem, and especially the treatment of the 
popular lectures will be delivered by specialists. 


disease, 


Tue Long Fox memorial lecture for this year will, says 
the Lancet, be delivered in November by Dr. E. Markham 
Skerritt. 


M. Curie was last week elected a member of the Paris 
Academy of Sciences. 


THE Mary Kingsley medal of the Liverpool School of 
Tropical Medicine has been awarded to Dr. Laveran, of 
the Pasteur Institute, Sir Patrick Manson, K.C.M.G., 
F.R.S., and Col. Sir D. Bruce, ISACrIBL. IRIS, 


Lorp Kevin axp Sir WILLIAM Curistre, Astronomer 
Royal, were at the final meeting of the present session 


of the Optical Society made honorary members of the 
society. 


Ir is stated in Science that Prof, William Osler has 


been made honorary professor of medicine at the Johns 
Hopkins University. 


THE president of the Board of Agriculture (the Right 
Hon. Ailwyn E. Fellowes) will distribute the diplomas and 


prizes at the South-eastern Agricultural College, Wye, on 
Friday, July 21, : 


We learn from the Royal Society that as an adjunct to 
the International Laboratory of Physiology on Monte Rosa, 
a lower laboratory, with a hostel, has been established 
at Col d’Olen. This lower laboratory is mainly intended 
for biological research, but it is understood that provision 
has also been made for the study of terrestrial physics 
and meteorology. The Royal Society has the permanent 
nomination to two posts, each of which includes a living 
room in the hostel, a bench in the laboratory, and the 
use of apparatus; but the expenses of living and of special 
researches must be borne by the investigators. The labor- 
atory is especially connected with the University of Turin, 
but is under the immediate direction of a committee. 
Applications for nominations to the two posts referred to 
above may be addressed to the secretaries of the Royal 
Society, Burlington House, London, W. : 


A REUTER telegram from Florence states that the in- 
struments of the Delle Quercie Observatory of that place 
recorded on Sunday last severe earthquake shocks as 
taking place in a distant country. 


TuHE death is announced from Belgium of M. Elisée 
Reclus, the French geographer, in his seventy-sixth year. 
At the University of Berlin he studied under the great 
geographer Karl Ritter. Having in 1851, because of his 
political opinions, to leave France, he travelled for six 
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years, visiting England, Ireland, North America, Central 
America, and Colombia. Returning to his native country 
in 1857, he contributed numerous articles on his travels 
to periodical literature, and published a small volume 
entitled ‘‘ Voyage a la Sierra-Nevada de Sainte Marthe.’’ 
Later he wrote two books dealing respectively with the 
earth and the ocean. He began at Clarens, on the Lake 
of Geneva, the work of his life—the ‘‘ Nouvelle Géographie 
Universelle,”’ the first volume of which appeared in 1876. 
The work was issued in parts, and was completed in 1894, 
the whole occupying nineteen volumes. On the conclusion 
of this great task Reclus began another work dealing 
with the historical side of human development, i.e. with 
history as influenced by geographical conditions. He left 
this book, it is said, in a complete state, ready for 
publication. 


Tue death of Prof. Hermann Northnagel, of Vienna, 
in his sixty-fifth year, is announced. He made many 
contributions to medical literature, and by these and 
his discoveries in regard to heart action he was well 
known in the medical profession. Prof. Northnagel was 
a corresponding member of the Royal Medical Society of 
this country. 


Maxy of our readers will be glad to learn that steps 
are being taken to raise a memorial to the late lrof, 
G. B. Howes, F.R.S. In the cireular letter on the subject 
which has reached us it is pointed out that his death was 
probably due most of all to overstrain occasioned by his 
unsparing zeal in the acquisition of full and accurate 
knowledge and the undeviating readiness with which he 
imparted the fruits of his genius and learning, not only 
to his regular pupils, but to every association which asked 
for his assistance. It is proposed that the memorial shall 
take the form of an endowment fund for his widow and 
daughter. Subscriptions should be sent as soon as possible 
to the honorary treasurer, Mr. Frank Crisp, 17 Throg- 
morton Avenue, E.C., marked on the cover ‘‘ Howes 
Memorial Fund.*" We trust there will be a generous 
response to the appeal. 


A MEETING of members of the Essex Field Club took 
place, by invitation of Lady Warwick, at Easton Lodge 
on Saturday last to inaugurate a photographic and pic- 
torial survey and record of Essex. The object of the 
scheme is to make a permanent collection of photographs 
and other pictures of objects of interest, also maps, plans, 
and other documents, in order to give a comprehensive 
survey and record of all that is valuable and representative 
of Essex. The pictures, plans, &c., will be deposited and 
placed on view in the museum of the Essex Field Club at 
West Ham, and it is hoped that all the photographic 
societies and unattached photographers of the country will 
assist the that its object may 
be attained. 


committee in its work 


We are indebted to a correspondent for a copy of a 
supplement to the Selangor Government Gasette, dated 
April 28, containing a report from the district surgeon 
of Klang on ‘‘the progress of anti-malarial measures 
carried out at Klang and Port Swettenham,’’ in the 
Federated Malay States, during the past four years, from 
which we learn that in 1901 malaria was very prevalent 
both at Klang and Port Swettenham, there being much 
swampy ground in which, as well as in wells, ditches, 
and pools, Anopheles were found breeding. Active work 
was undertaken in the shape of tree felling, the clearing 
of undergrowth, the filling up of abandoned drains, the 
inauguration of a system of drains to carry off and prevent 
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the stagnation of rain water, the notification, and if 
necessary the removal to hospital, of cases of malaria, and 
the use of kerosene and the administration of quinine, with 
such marked success that at the present time malaria has 
practically, if not absolutely, disappeared from the places 
where the aforesaid measures have been carried out, while 
the remainder of the district remains much as it was. 
The report is a striking testimony to the value of the dis- 
covery by Major Ronald Ross. 


A COMMITTEE appointed some years ago by the labor- 
atory section of the American Public Health Association 
has recently issued its report on standard methods of 
water analysis. The committee in formulating the report 
has ascertained in a comprehensive manner the views of 
American analysts in regard to the bacteriological, 
chemical, physical, and microscopical examinations of 
water, and much cooperative work has been done in con- 
nection with the differentiation of species of bacteria. The 
need for greater uniformity in water analysis methods is 
universally recognised, and in the further standardisation 
of analytical and bacteriological methods in this country 
regard should be had to the report of the American com- 
mittee. The part dealing with the identification of species 
of bacteria would appear to be specially valuable. The 


report is reprinted from the Journal of Infections Diseases 
(May). 


IN connection with 
Forestry Exhibition at the 
Agricultural Society there 


the Education and 
recent the Royal 
was a section devoted to 
meteorology, organised by the Royal Meteorological 
Society. One feature was a typical climatological station 
with alf the necessary instruments; another was an ex- 
hibition of diagrams, maps, photographs, &c., illustrating 
the effect of weather upon agriculture. Barometers, 
thermometers, rain gauges, sunshine recorders, &c., were 
also shown, and an address was given each day by Mr. 
W. Marriott on meteorology in relation to agricutture. 


Agricultural 
show of 


We have received from the meteorological reporter to 
the Government of India (Dr. G. T. Walker) the Monthly 
Weather Review for November, 1904, and the Annual 
Summary for 1903. In the Monthly Review the data are 
presented from two different points of view :—(1) the pre- 
valence and spread of diseases, and (2) their connection 
with agricultural questions. For this purpose India has 
been divided into two farge groups of divisions, from 
what may be termed the medical and agricultural stand- 
points. The vastness of the area, and the number of tables 
that the discussions necessitate, are somewhat bewildering. 
The -lnnual Summary, however, completes the discussion, 
and the aggregate data are presented in an efaborate but 
clear and able manner. From the agricultural standpoint, 
India is divided into 57 meteorological districts; the 
tables show, for each element, the departures of the 
monthly and annual mean values for 1903 [rom the averages 
of past years, and the leading features are clearly illustrated 
by a series of carefully prepared charts. : 


Tue English titles of the Journal of the Meteorological 
Society of Japan for May show that it contains several in- 
teresting articles, e.g. on the earthquake of April 15, the 
hot wind at Taito in Formosa, and others. Mr. T. Okada 
contributes a note in English on the relation between 
the pulse-rate and atmospheric pressure. The author 
quotes a table by Prof. Clayton, who made an ascent 
of Pike's Peak in 1901 by means of the railway, and 
therefore without exertion, and Mr. Okada has calculated 
the atmospheric pressure at each (ito) Le 
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metres, from Hann’'s simplified barometric formula. A 
glance at the table shows that the pulse-rate regularly 
increases with decrease of atmospheric pressure, and he 
gives a simple equation by the use of which the actual 
and calculated values exactly agree. This formuia shows 
that a decrease of g mm. of pressure causes an increase 
of one beat of the heart per minute. 


We have received a copy of the report and results of 
observations for the year tgoq at the Fernley Observatory, 
Southport. The work carried on at this institution is of 
considerable importance; the observatory represents the 
coast district of the north-west of England, between Liver- 
pool and Fleetwood, while somewhat to the east is the 
inland observatory of Stonyhurst. .MI these stations, 
except, perhaps, Fleetwood, are equipped with complete 


self-recording instruments. The Southport Observatory 
undertakes, in addition to the usual work of a first 
order station, considerable experimentat work — con- 


nected with rainfall, evaporation, wind, &c., at various 
subordinate stations in its vicinity. It also publishes a 
useful table of comparative climatological statistics at 
health resorts and large towns. The tables show that at 
Southport the year 1904 was very dry, the rainfall being 
7-4 inches below the average. The maximum shade 
temperature was 82°-4, on July tt, and the minimum 
22°.0, on November 27; the lowest radiation temperature 
was 13°4, on February 29. The director is Mr. J. 
Baxendelf, meteorologist to the Southport Corporation, and 
the chief assistant Mr. F. 1. Ialliwelf, who, in connection 
with Mr. Baxendell and Mr. W. TH. Dines, has invented 
several large sensitive recording instruments 
now adopted at various important stations. 


which are 


Tue Board of Agriculture and Fisheries has received, 
through the Foreign Office, a copy of a despatch from 
the British Consul at Munich reporting that 200,000 eggs 
of a new kind of whitefish (Coregonus Albula) of the 
Salmonidze family, imported from Lake Peipus, in 
Russia, were hatched last year with excellent results at 
the fish-breeding station at Starnberg, near Munich. It 
is the intention of the Bavarian Fisheries Society, under 
which the experiments have taken place, to continue trials 
for five consecutive years to the same extent as hitherto, 
in the hope that the fish first placed in the different lakes 
may have spawned by then. 


Tue Bulletin of the Johns Hopkins Hospital for May 
(xvi., No. 170) contains papers on various medicaf subjects 
and on cancer, &c., in bitches. Dr. Hemmeter, in an 
article of considerable interest, discusses the history of the 
discovery of the circulation of the blood. He remarks that 
no fess than six individuals have been credited with this 
discovery—Servetus by the Spaniards, Colombus, Ruini, 
and Cesalpinus hy the Italians, Harvey by the English, 
and Rabelais by the French. He then proceeds critically 
to survey the evidence for and against the claims of these, 
and also of Galen, Malpighi, and others whose anatomical 
discoveries were almost necessarily precursors of the con- 
ception of the blood circulation. Dr. Hemmeter finalty 
concludes that ‘‘ the discovery of the circulation of the 
biood was the work of almost a millennium from Aristotle 
and Galen to Harvey, but the one who first fogically drew 
true consequences out of hundreds of years of preceding 
work, and upon whose broad intellectual shoulders alf sub- 
sequent investigations rested, was William Harvey; and 
to-day, 328 years after his birth, we may side without 
reservation with the words of Bartholin: “At Harveyo 
omnes applandunt circufationis auctori.”” 


—_ 
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ANOTHER mounted specimen of the great auk has just 
been sold to a Continental museum by Messrs. Rowland 
Ward for yoo0l. There are, it is said, practically seventy 
known specimens, most of which are in State museums. 


EXPERIMENTAL work for the purpose of protecting the 
sugar-growing industry in the Sandwich Islands has been 
undertaken by the new owners of the group with character- 
istic energy, and we have before us the first issue of Entom- 
ological Bulletins published at Honolulu on behalf of the 
Experiment Station of the Hawaiian Sugar Planters’ 
Association. The present part is the first instalment of a 
series to be devoted to the homopterous insects commonly 
known as leaf-heppers (jumping relatives of the ordinary 
aphides, or plant lice) and their enemies, and treats of 
the minute parasites known as Dryinidz, by which these 
pests are themselves attacked. Attempts have been made 
to introduce foreign dryinids into Hawaii in order that 
they should assist in keeping down the leaf-heppers, but 
at present with only partial success, owing to the fact 
that some of the introduced kinds do not prey on these 
insects. Any leal-hepper attacked by a dryinid may be 
reckoned as good as dead, for even the contents of its 
head and eyes are mercilessly sucked dry by its uninvited 
“ guest.’ The truth of the old rhyme about “‘ little fleas 
and lesser fleas ’’ is, however, forcibly emphasised in the 
case of these parasites, which are in turn attacked by 
what our American friends are pleased to call hyper- 
parasites. ‘‘ How hardly the dryinid parasites,’ writes 
Mr. R. C, L. Perkins, the author of the paper and director 
of the experiment station, ‘‘ are at times pressed by their 
various hyperparasites, we often observed. To cite one 
instance, from about fifty cocoons of several species of 
parasites obtained near Cairns, one solitary male alone 
emerged, all the rest being hyperparasitised, and similar 
observations were made in several localities.”’ 


Dr. Witus’s annual report of the Royal Botanic 
Gardens, Peradeniya, Ceylon, for 1904 is chiefly devoted 
to the work connected with investigations in economic 
botany. As a new departure, the formation of a cotton 
experiment station in the dry region of north-central 
Ceylon, supplied with water from irrigation tanks, is of 
primary importance. The difficulty of clearing the land 
was enhanced by scarcity of coolie labour, but the soil 
is excellent, and the situation seems to be well suited to 
the production of Sea Island cotton; rubber is also being 
experimentally cultivated in this region. In connection 
with rubber, the checking of the canker disease observed 
on two Hevea plantations and the high values obtained for 
some samples of Castilloa rubber are of interest. 


Mr. E. P. Stepsinc contributes a note to the Indian 
Forester (May) on the satisfactory results which have been 
obtained by soaking bamboos in crude Burma petroleum 
in order to keep off the boring beetles, species of Dino- 
derus known as shot-borers. The article by Mr. G. H. 
Myers, a member of the Bureau of Forestry, on ‘* Forestry 
Education in the United States,’ is noteworthy as in- 
dicating the aspirations which stimulate this and similar 
departments. The importance of practical training and 
of a knowledge of American requirements is emphasised. 


As hereditary abnormality in the human hand and foot 
and its relation to Mendelism form the subject of an 
article published in the papers of the Peabody Museum 
of American Archzology and Ethnology (vol. iii., No. 3). 
The abnormality in question came under the notice of the 
author, Dr. W. C. Farabee, some years ago in Penn- 
sylvania, and consists in the suppression of one phalange, 
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or joint, in each of the fingers and toes, with the excep- 
tion of the thumb and great toe, which were abnormally 
shortened. The whole hand was extremely short and 
‘* podgy,’’ and this feature was associated with shortness 
of bodily stature. Thirty-seven persons, all related, were 
affected with the malformation, which was inherited in 
accordance with Mendel’s law for five generations. 
Although a tradition that every other child in the family 
had short fingers did not prove to be exactly true, yet 
almost precisely half the number of offspring displayed the 
abnormality. In one instance a regular alternation of 
normal and abnormal individuals continued until the eighth 
child. The total number of offspring descended from the 
original abnormal individuals is 69, of whom 33 are normal 
and 36 abnormal, distributed as follows :—in second gener- 
ation, 4 normals and 4 abnormals; in third, 5 and 7; 
in fourth, 7 and 9; and in fifth, 17 and 16. The case 
affords strong confirmation of the general truth of the 
Mendeiian doctrine. 


THE general report of the Geological Survey of India 
drawn up by the director, Mr. T. H. Holland, F.R.S., 
shows that during the past vear much valuable work has 
been done, and that results of scientific interest as well as 
of immediate economic importance have been obtained. 
Among advances of unusual scientific interest is the dis- 
covery of a new series of the remarkable family of elzeolite- 
syenites near Kishengarh, in Rajputana. In economic 
work the department has kept in touch with the numerous 
developments of private enterprise in the mining of coal, 
gold, manganese ore and salt, and has demonstrated the 
An interesting 
discovery is that India possesses a possibly valuable asset 
in the deposits of laterite, which cover considerable areas 
in the peninsula and in Burma, as it is shown that 
laterite often exhibits the essential characters of baunite. 
The subject is dealt with exhaustively in the Records of 
the Geological Survey of India (vol. xxxii., part ii.) by 
Mr. Holland, who gives analyses of the best samples which 
have so far been tested. These laterites or bauxites were 
collected in the Madras Presidency, in the Central 
Provinces, in Central India, in Bengal, and in Bombay, 
and the percentages of alumina reach as high as 67-88. 
In the same issue of the Records Mr. Holland publishes 
returns of the Indian imports and exports of mineral 
products in 1904. The export of 154,880 tons of manganese 
ore is a remarkable feature, and the rapid increase in the 
export of Indian mineral ofl is also noteworthy. 


We have received from the Peruvian Government copies 
of Bulletins Nos. 22 and 23 issued by the Corps of Mining 
Engineers. The former is a monograph on the mineral 
resources of the province of Otuzco, by Mr. F. Malaga 
Santolaya. The province contains rich deposits of gold 
and silver ores and coal of good quality, as well as ores 
of copper, lead, manganese, and antimony. The second 
bulletin is a report of a commission on the Cerro de 
Pasco mines, signed by the chairman, Mr. C. E. Velarde. 
It contains a useful summary of the Peruvian mining 
law and a detailed description of the Cerro de Pasco 
deposit, originally worked as a silver mine, but now with 
increasing depth vielding chiefly copper ore. 


Tue Sociological Society has issued a pamphlet contain- 
ing an address by Dr. James Bryce on the aims and pro- 
gramme of the society, together with the first annual 
report of the council and a list of members. The report 
outlines the circumstances attending the inauguration of 
the society, and enumerates the aims which it has in view. 
A brief account of each of the meetings held during the 
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year with which the report is concerned is given, and a 
statement of accounts suppfied. Dr. Bryce points out in 
his address that the members of the society may be divided 
into three classes, viz. those who devote themselves speciafly 
and scientifically to the business of research in all those 
lines of inquiry which concern man as a social being ; 
those interested in sociology as educated and intelligent 
men; and practical men who are not able to devote them- 
selves entirely to scientific study, but have to deal with 
sociofogical problems in the course of their daily fife. 


THE first number of a new periodicaf devoted to birds 
has just made its appearance at Cape Town. It is called 
the Journal of the South African Ornithologists’ Union, 
and is the organ of the association recently formed under 
that name. Besides information relative to the new union 
and reports upon the proceedings of its first meetings, this 
number contains original articles upon South African birds 
by Major Sparrow, Mr. F. J. Ellemor, Mr. G. C. Short- 
ridge, and Mr. A. Roberts. The journal is edited by Mr. 
W. L. Sclater (the president of the union), Dr. Gunning, 
and Mr. Bucknill, and will appear at irreguiar intervais, 
““when sufficient matter has been received.” 


Many inquiries having been made for part ii. of the 
Museum Boltenianum, 1798 (which refates to Moffusca, 
and is very scarce), it has been decided to reproduce a 
few copies by photographic fascimile from the Crosse copy 
now in the British Museum (Natural History), and to 
sell the same at 27. per copy if a sufficient number of 
subscribers be forthcoming. The work, if issued, will be 
produced under the supervision of Mr. Ff. W. Reader. 
Those wishing to subscribe should apply to Mr. E. R. 
Sykes, 3 Gray’s Inn Place, Gray’s Inn, London. 


Tue Journal of the Royal Sanitary Institute (vol. xxvi., 
No. 6) is mainly devoted to housing problems. Mr. Turton 
introduces a discussion on re-housing tenants dispossessed 
from insanitary property, Dr. Louis Parkes a second on 
housing in mansions let as flats, and Dr. Robertson a 
third on certain aspects of the housing problem. 


Tue Psychological Bulletin (vol. ii., No. 6) contains a 
report of the proceedings of the north centraf section 
of the American Psychological Association, a paper by 
Raymond Dodge on the ilfusion of clear vision during 
eye movements, various reviews, notes, &c. 


A SECOND edition of the ‘‘ Key to the Classifications of 
the Patent Specifications of France, Germany, Austria, 
Norway, Denmark, Sweden, and Switzerland in the Library 
of the Patent Office’? has now been published at the 
Patent Office. The price of the ‘‘ Key ”’ is 6d. 


Mr. Jonn Murray has just issued the ninth edition of 
Mr. Edward Whymper’s guide to ‘‘ The Valley of Zermatt 
and the Matterhorn,’’ and the tenth edition of his guide 
to ‘‘ Chamonix and the Range of Mont Blanc.’’ The price 
of each volume is three shillings net. 


WE have received from Messrs. Hurst and Blackett a 
copy of a map of Lhasa drawn to a scale of 4 inches to 
a mile. The map is based on the survey in 1904 of 
Captain C. H. D. Ryder and Captain H. M. Cowie, with 
a few additions by Mr. Perceval Landon. 


Tue first of a series of illustrated papers by F. J. 


Sprague on ‘‘ The Electric Railway '’ appears in the 
Century Magasine for July; it gives many interesting 
particulars of the early experiments made in electric 
traction. 
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THE articles contained in the Bulletin of the Johns 
Hopkins Hospital for June (vol. xvi., No. 171) are alf of 
considerable medical interest, and comprise papers on 
the «tiology and pathogenesis of pernicious anemia, by 
Dr. Bunting, on recurrent phlebitis, by Dr. Briggs, on 
heart block in mammals, by Dr. Erlanger, Xc. 


Messrs. GURNEY AND JACKSON announce the preparation 
in three volumes of a translation by Dr. C. A. Keane of 
Lunge’s ‘‘ Technicaf Methods of Chemical Analysis.” 


We are asked to state that Mr. C. S. Sargent’s “‘ Manual 
of the Trees of North America (exclusive of Mexico),”’ 
which was reviewed in our issue for June 29 (see p. 197), 
is published in Engfand by Messrs. Archibald Constable 
and Co., Ltd., 16 James Street, Haymarket, and that its 
price is 25s. net. 


OUR ASTRONOMICAL COLUMN. 


Juty axp AuGust Mergors.—We have now nearly 
arrived at what is the most interesting period of the 
year for the meteoric observer. With skies often clear, 
with the air at an agreeable temperature, and with meteors 
visible in more than usual abundance, success is 
promisingly offered to everyone who practically enters upon 
the study of this important and complicated branch of 
astronomy. 

In the previous months of May and June, with their 
strong twilight and a scarcity of meteors, there has been 
no speciaf inducement to observers, but after the third 
week in July the nights will become perceptibly darker, 
early Perseids wilf begin to manifest themselves, and many 
Aquarids will probably appear towards the close of the 
month from a radiant at 339°-10°. Active showers in 
Sagittarius, Pegasus, Draco, Cygnus, Cepheus, Andromeda, 
and Cassiopeia wilf afso be observed, but the radiant 
points will be more remarkable for their variety and 
number than for striking activity in individual cases. 

It is an interesting feature in observations at this time 
of the year to watch the Perseids from their earliest 
arrivals (about July 15) to their most belated apparitions 
(about August 21), and to trace the motion of the radiant 
point towards the E.N.E. In the following table the 
position of the radiant is given for every third night :— 


Date Radiant Date Radiant 

a 8 a & 
July 18 1o+so1 Aug. § 37 6+55°7 
ny BR 20'S + 51°1 “es 41°5+56'5 
a. 24 233+522, 5 11 45°74 $771 
a 27 . 271+ 53°2 og Ug SOO se Sy 
» 30 30°5 + 54°T » 17 5474+ 58°2 
Aug. 2 GOOeERSE || mn 2 58°9+53°7 
Moonlight wilf not much interfere with observation 
during the period from July 25 to August 9. At the 


time of the Perseid maximum (either on the morning of 
August 12 or 13) the moon will set as follows :— 


lh Tak 
Thursday, August 10 I2 52 
Friday, August 11 ... aa es 13 45 
Saturday, August 12 Hid : 14 45 


The moon will be increasingly gibbous, and though many 
meteors will doubtless be exhibited before moonset, it will 
be very advisable to count the number visible in the dark 
sky after our satellite has gone down, and particularly on 
the last two dates mentioned above, as the maximum is 
likely to occur between 2h. and 3h. gom. a.m. when the 
radiant is high. 

To give anything like a comprehensive list of the radiant 
points visible in July and August woufd require a large 
space, and is, moreover, unnecessary, a pretty complete 
summary of them having been published in Astronomische 
Nachrichten, No. 3874, for 1903 June 3. 

Tue FORMATION OF THE MARTIAN SNOW-cAps.—A_ short 
note communicated by Prof. W. H. Pickering to No. 6, 

! vol. xiii., of Popuiay Astronomy states that on examin- 
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ing a number of photographs of Mars, which were secured 
with the 11-inch Draper telescope during the period March 
31 to April 30, it was seen that no snow-caps properly 
so-called appeared until April 23. The photograph of 
March 31 showed clouds on both the terminator and the 
limb, but no polar caps. On April 23 a clearly visible 
and extensive light area appeared at the southern pole, 
but was not bright enough for snow, rather resembling 
an extensive region of clouds. A very small light area 
appeared near to the northern pole on April 15, but was 
only seen with difficulty. A visual examination with a 
24-inch reflector revealed the southern polar cap on April 
30 as extending far towards the north in long. 340°. 

Prof. Pickering thinks that when the clonds disperse 
snow will probably be revealed lying in their place. He 
also contends that the observed seasonal colour-changes 
from brown to green on such features as the Mare 
Erythranm is the surest evidence of the existence of 
vegetation on Mars. 


RECENT OBSERVATION OF ERos.—From an_ equatorial 
observation of Eros on June 12, in which the planet’s 
position was referred to that of 5 Capricorni, Prof. Millose- 
vich determined the following position :-— 


(1905 lune 12d. tah. 32m. 24s. M.T. Rome). 
@ (app.)=2th. 48m. 41°74. 8 (apr.)= — 16° 41’ 35°°°3 
(Astronomische Nachrichten, No. 4029.) 

STANDARD TimE IN Vartous CounTRIES.—An interesting 
and useful summary of the present status of the use of 
standard time the world over is given in appendix iv., 
vol. iy., of the Publications of the U.S, Naval Observatory. 
The director of the observatory, Rear-Admiral Chester, 
has prepared various tables in which he shows the 
relation of the standard time employed in each country, 
state, or colony, to the meridians of Greenwich and 
Washington. In the first table is given a summary of 
nations that use standard time, and it shows that, of the 
thirty-six nations specifically mentioned, twenty employ 
Greenwich time as the basis of their systems. The areas 
and population concerned in these twenty nations form a 
very large majority of the totals, and of the remaining 
sixteen no two agree. This Mr. Chester regards as a 
powerful argument in favour of the adoption of a universal 
time system. 

Other tables show in detail the present status of the 
time systems employed ‘in a large number of localities, 
and cnumerate the dividing lines separating those con- 
tiguous areas in which different standards are in use. 

Harvarp CoLLrece OsserRvatory ANNUAL ReEportT.—fn 
the forty-ninth annual report of the lfarvard College 
Observatory Prof. E. C. Pickering, dealing with the year 
ending September 30, 1903, gives a brief outline of the 
progress made in each of the many and various researches 
which are being carried out at that observatory. 

Variable stars and asteroids were photometrically ob- 
served, with the polarising photometer, by Prof. Wendell, 
who, inter alia, found that the asteroid [7] Iris varies 
about one-quarter of a magnitude in a period of 6h. 12m. 
The measurement of all the Durchmusterung stars in 
zones 10’ wide at intervals of 5° was continued with the 
12-inch meridian photometer, and the observations of many 
of the zones are now practically complete. 

543 photographs taken with the 11-inch Draper telescope 
brought the total number secured with this instrument up 
to 15,030, and 1116 photographs were secured with the 
8-inch Draper telescope, raising the total up to date to 
32,094. It is proposed to extend this work to the spectra 
of the fainter stars by giving exposures of sixty minutes’ 
duration and using only one prism. Many objects having 
peculiar spectra were discovered by Mrs. Fleming during 
the examination of the Draper photographs. 

The Boyden and Bruce telescopes were employed con- 
tinuously, and from the examination of the long-exposure 
chart plates Prof. Frost discovered many new nebule, &c., 
including 203 nebule in Virgo where the Dreyer (N.G.C.) 
catalogue mentions only 58. 

The meteorological observations were continued at the 
Blue Hill Observatory, kites being employed on fourteen 
occasions. The average maximum height reached by the 
kites was 7750 feet above sea level, the maximum altitude 
attained on one occasion being 14,660 feet. 
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TRAINING. 


ie is not so very long ago that engineers, at any rate, 

became willing to recognise that technical training had 
an academic side at all. Almost the first, and still un- 
doubtedly the greatest, representative of the academic 
side of our profession was the late W. J. Macquorn 
Rankine, who, after eighteen years of practical engineer- 
ing experience, became professor of engineering in Glasgow 
in 1855, and held the chair until his death in 1872, and 
some of whose pupils have occupied, and now occupy, very 
high positions in the profession for which he did so much. 
Perhaps it may be said that Rankine was by nature rather 
a physicist dealing with engineering problems than an 
engineer (in spite of his love for the “ three-foot rule ’’*) 
dealing with engineering problems. But only those of us 
who have had occasion carefully to study his work from 
the point of view of trying to teach subjects similar to his 
can ever know what an extraordinary physicist he was. 
But up to the years 1870 and 1880, Rankine’s pupils and 
their contemporaries were not yet old enough to influence 
the body of the engineering profession, and there still 
existed a pronounced dislike on the part of an enormous 
number of engineers to anything academic, a dislike which 
can hardly be realised now by those who see the various 
professional bodies vieing with one another in their 
endeavours to ensure that their members shall have a 
proper and complete scientific training. 

Now all the great engineering societies have recognised 
formally that no engineering training is complete without 
its academic side, and a very important committee, consist- 
ing of delegates from the five great engineering societies, 
with Sir William White as president, has been at work for 
some time, formulating their ideas as to the nature of 
the qualifying training, and going so far as to formulate 
also ideas as to the preliminary education of young 
engineers hefore they commence their academic training. 
1 do not wish—rather { do wish very much, but it is not 
my subject to-day—to enter upon the very thorny questions 
involved in what that preliminary education ought to be 
according to the notions of a grown-up engineer. | will 
say, however, for it is no secret, that communications 
received from many headmasters of our great schools, 
while not going so far as some of us would like, are yet 
quite astonishingly radical in their ideas as compared not 
only with thirty, but even with fifteen vears ago. 

As to the general trend of our academic training, | think 
we engineers are entitled to say that it should be so 
arranged as best to train the best engineers. { put it in 
this way because I mean it to be understood that while 
on the one hand the best engineer is certainly not the 
man who knows his own business only and narrowly; on 
the other hand, I think we are entitled to demand that 
the engineer shonld not be looked upon as the mere bye- 
product of the training, but as the chief result to which 
other things are to be subordinated. I think that 
University College is not likely to fall into this mistake, 
but the point has really to be kept in mind in cases where, 
as here, the engineering education is only one branch of 
the wide range of education covered by the whole work 
of a university college. 

In saying this, however, f particularly do not mean that 
the academic training of engineers should be laid out 
exactly on superficially utilitarian lines. The idea of giving 
a young man just as much mathematics, just as much 
physics, or just as much chemistry as the minimum that 
he can professionally require, is not only pernicious, but 
absolutely fallacious. I am sure that the only way of 
knowing a subject up to a certain point in such a fashiom 
that, up to that point, it can be thoroughly utilised, is to: 
study the subject up to a point very much further advanced. 
It is not at all a valid objection to the teaching of any 
particular point in mathematics or physics that it is more 


TECHNICAL 


1 Abridged from an Address delivered before the Union Society of Uni- 
versity College, London, on June 29, by Dr, Alex. B. W. Kennedy, F.R.S. 


= Some talk of millimétres, and some of kilogrammes, 
And snme of décilitres, to measure beer and drams ; 
Rut I'm a British workman, too old to go to school ; 
So by pounds I'll eat, and by quarts I'll drink, and Vil work by my 
three-foot rule.” 
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complicated or more advanced than anything which the 
engineer will be likely to require. hat, in itself, is not 
an objection at all, because, as 1 have said, it is impossible 
really to master a scientific subject up to a certain, often 
very elementary, point without having at least a superficial 
knowledge of a much greater extent of the subject. But 
it is desirable, indeed necessary from our point of view, 
that the advanced work in purely scientific subjects should 
be specially chosen so as best to deepen and make certain 
the knowledge of the earlier work. This may be, and 
almost certainly is, a very different thing from choosing 
it so as to form the best basis for still further study of 
the particular science in question. In this connection I 
must point out—at least as my opinion—that it is a 
mistake to consider that there is only one mathematics or 
‘one physics, and that either the preparatory work or the 
whole teaching must necessarily be the same for everybody 
—for the man who is to devote himself to engineering, or 
for the man who intends to spend his life in physical 
work. For instance, I think an engineering student may 
be allowed to take for granted that A times B is equal to 
B times A (he is always quite prepared to believe it), and 
ithat it is perfectly reasonable to make to him dogmatic 
_and probably in a sense erroneous, statements as to atoms 
(let us say) or as to the ether, without any of the qualifi- 
cations which would be necessary supposing the atoms 
and the ether were to form the basis of the man’s future 
studies. 

It is no doubt a noble conscientiousness which some- 
times prevents a man who is in the front rank among 
men of science from making to his students, as quite 
‘general, statements which he knows to be true only with 
qualifications or limitations. But the case is one in which 
often the general statement, given with authority, will 
really give the student a truer conception of the facts 
than a more accurate statement which is guarded by 
reasoning and explanations which he (that is, the student) 
cannot understand, and will almost certainly misunder- 
stand. As a writer in Nature put it a few days ago, re- 
ferring to the theory of quaternions, ‘the truth is that 
very few students are able to appreciate to the full an 
absolutely logical argument until they have a certain 
amount of practical knowledge imparted to them more or 
less by authority.” 

There is one matter in connection with the teaching 
both of mathematics and physics to engineering students 
which 1] think might well be emphasised more than is 
generally the case. Whether it is desirable that it should 
be emphasised in dealing with the general student 1 do 
not venture to say. I mean the point that the answer to 
any question can only be as accurate as the data of that 
question. For the ordinary examination question in 
mathematical physics it is necessary and unavoidable to 
presuppose certain data which in real life are absurd and 
impossible. In the ordinary everyday questions of engineer- 
ing there is nothing more misleading than to take for 
granted the data of the examination paper, and a very 
great deal of the disrepute into which mathematical work 
had fallen at one time among engineers was due to the 
fact that although the average student was able to use 
his methods rightly, he was unable to perceive whether 
they led him to a right result. I think it must be 
possible, even if it is not exactly easy, to point out to the 
student the extent to which the accuracy of his answers 
is influenced by the assumptions which he makes. 

It is, |] am afraid, too often presumed that the method 
of working out the answer is the chief thing; perhaps it 
may be from some particular point of view. But for our 
purposes, foolish as it may sound, the method of working 
out the answer is Only secondary; the answer itself is the 
chief thing, and we really must have that answer right 
when it finds itself translated into steel or stone. We 
would much sooner have a right answer gnt by an im- 
perfect method than a wrong answer got by the best 
method in the world. And an answer may be wrong in 
two ways; it may be wrong because the data are in 
themselves wrong, that is to say, inapplicable to the par- 
ticular case, or it may be wrong by being stated in a form 
much more accurate than the real data will allow of, as 
when we find the indicated horse-power of engines given 
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to six significant figures, when we know perfectly well 
that the fourth must always be doubtful. 

It would be most useful if our scientific professors 
would discuss these points with their students and show 
them specially the extent to which the methods and 
theorems of the mathematician and the physicist may be 
properly applied when the only data available for the 
problems are such as actually are found in practice. It 
is hardly fair co leave the engineering professor to tell 
his pupils, or to leave the engineer to tell his assistants, 
that the methods they are using are quite inapplicable, 
and the results which they are getting obviously in- 
accurate. This is in every way inadvisable, and may 
lead the otherwise guileless student to discount ail his 
teachers instead of only one. Every scientific experimenter 
knows that it is often the most difficult part of his work 
to say how alterations in data or want of knowledge of 
accuracy in data may affect the result, and I should like 
much to see this matter systematically dealt with by the 
teachers who have actually to do with the scientific or 
theoretical treatment of the questions concerned. If they 
have any doubt as to what is the general nature of the 
complex engineering questions which have to be solved, a 
letter addressed to any engineer in Westminster would 
bring them the fullest information. But happily most of 
the university colleges now have engineers on their Senates, 
so that the information can be had without going outside 
their own walls. 

As to the more advanced part of engineering teaching 
in colleges, I want to put forward an idea that J] have 
more than once had occasion to express. J should much 
like to see the development of some such connection 
between old and distinguished students of a college, who 
become later on older and more distinguished engineers, 
and the college at which they have studied or some other 
college, as exists in the similar case of the medical pro- 
fession. My suggestion is that to get the full benefit from 
a college should, if possible, keep in touch 
with them after they have left it. A few years after they 
have left college, and when they have fairly got into the 
swim of professional work, but before they have so much 
lost touch with the difficuities of their college days that 
they no longer appreciate the student’s point of view, 
they might be made to help in teaching by giving lectures 
on the special branches of engineering with which they 
were specially and actively familiar. They should do it 
before they have forgotten what they formerly learnt, or 
have had it driven out of their heads by the pressure of 
other ideas, and while college methods and points of view 
are still familiar. They would be men still making their 
way in their profession, still, let us hope, full of enthusiasm 
for their work, and certainly they would be daily finding 
out the differences between actual and academic problems. 
Teaching of this kind could in no way replace the general 
preliminary teaching of engineering subjects in the college, 
which must continue to be given, as it is given now, by 
a professor or professors, the bulk of whose time is spent 
at the college, and who are thoroughly in touch with all 
the students. 

I confess that I hope a time will come when in any case 
professors of engineering will not remain permanently 
in academic harness, but will enme out and take their 
place—a most important one—as colleagues among the 
active and leading engineers of the country, and will took 
upon such a position as that which they ought to reach 
rather than a solely academic position, however eminent. 
But, in addition to the work of the permanent professor 
or professors, J believe that old students coming back 
in the fashion I have indicated, not in one only, but in 
several branches of engineering, and giving short courses 
of special lectures to third year students, would very much 
help both the students and the rest of the teaching staff. 
The arrangement would also have the very great 
advantage of bringing about a closer and warmer con- 
nection between the men who are at work in their pro- 
fession and the colleges where they were trained. It 
would also help to keep the colleges themselves in that 
actual and continual touch with engineering things and 
ideas which is so absolutely essential for their continued 
usefulness. 
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It will be noticed that the scheme I have outlined is 
closely analogous to the system already general in con- 
nection with medical training, where the leeturing and 
professorial staff on the technical side consists almost 
entirely of old students (occasionally from other colleges) 
who are beginning to make their way professionally, or 
who, by the time they have become professors, have 
actually made their way to the highest ranks of their 
profession. 


HARE IND THE PROGRESS (Oh 
MEDICAL SCIENCE. 


A FIER some introductory remarks, Dr. Roberts re- 

ferred to Harvey’s work, and especially to His great 
discovery of what is commonly spoken of as the ‘ ciren- 
lanion of the bloed,’’ though his published treatise is really 
on the ‘‘ movements of the heart and of the blood.’ 
He re-aftirmed their implicit belief in the absolute priority 
of Harvey’s claim to this discovery, and spoke of its 
magnitude and far-reaching effects, which had been de- 
scribed in various and glowing terms, in no way ex- 
aggerated. Nor must they forget the formidable difficulties 
under which Harvey carried out his investigations; the 
profound errors which he had to combat and overthrow, 
and the confusion he had to clear away; his indomitable 
perseverance; and the masterly yet courteous manner in 
which he disputed and ultimately overeame the objections 
which had been raised against his views. 

The orator then gave an outline of Harvey’s career, 
dealing more especially with his association with the 
College of Physicians, where he held the position of 
Lumleian Lecturer from 1615 to 1656, in the very first 
course of lectures presenting a detailed exposition of his 
views concerning the cireulation of the blood, which con- 
tinued to form one of his subjects for several years. In 
the deed by whieh Harvey conveyed to the college his 
estate, he laid down three definite and distinct injunctions 
or instructions as to the subject-matter of the oration, 
which it was their duty to follow. The first injunction 
is that *‘ there shall be a commemoration of all the bene- 
faetors of the said College by name and what in partieular 
they have done for the benefit of the said College, with 
an exhortation to others to imitate these benefactors and 
to contribute their endeavours for the advancement of the 
society according to the example of those benefactors.” 

Dealing with this injunction, Dr. Roberts first mentioned 
individually Harvey himself; Thomas Linacre, the prae- 
tical founder of the College of Physicians; and John Caius. 
He then considered generally as benefactors those who 
had held high office, alluding specially to that of Presi- 
dent; those who had founded leetureships, or had given 
endowments for prizes, medals, or scholarships ; those who 
had contributed to the library or to the general funds ; 
and those who by their professional or scientifie attain- 
ments and achievements, as well as by their high personal 
character, general culture and scholarship, and intellectual 
and moral qualities have shed unfading renown and Justre 
upon the College of Physicians. 

In discussing the second injunction, namely, to ‘ exhort 
the Fellows and Members of this College to search and 
study out the secrets of nature by way of experiment,”’ the 
orator made a passing allusion in favour of vivisection, 
claiming for this method of investigation the cordial sup- 
port of the medical faculty as a whole, with comparatively 
few exceptions. After referring to what the College had 
done as a body in advancing scientific research, he enlarged 
upon the great activity and promising aspects of modern 
research, more particularly in relation to subjects con- 
nected with the medical profession, and expressed his 
belief that Harvey would be amazed and fully satisfied 
were he to come on the scene at the present time, and 
realise the extent and thoroughness with which his exhort- 
ation is being earried into effect in all directions. Dr. 
Roberts then gave an abstract of what he had prepared 
for the oration with reference to the progress of know- 


1 Abstract of the Harveian Oration delivered at the Royal College of 
Physicians on June 21 by Dr. Frederick T. Roberts. 
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ledge and practice in connection with the circulatory system 
since Harvey's time, and the methods by which it had been 
brought about. He also directed attention to some of the 
more prominent examples of the beneficial results on an 
extensive scale of seientific and practical research, and 
alluded specially, as being closely connected with the 
cireulatory system, to the ** brilliant victories ’? which had 
been achieved against malaria in various parts of the 
world, many of them forming an integral part of this vast 
Empire. While paying a tribute of respect and admiration 
to all those who at the risk of life and health have gone 
forth to dangerous climates to study and fight against this 
and other tropical diseases, Dr. Roberts mentioned specially 
Dr. J. E. Dutton, the latest ‘‘ martyr of science,’’ as he 
had been aptly called, whose lamented death recently 
occurred on the Congo, where he had gone to study sleep- 
ing sickness on behalf of the Liverpool School of Tropical 
Medicine. He expressed on behalf of the college their 
deep sense of the great services which Dr. Dutton had 
rendered to the medical profession and to humanity, their 
profound regret at the premature cutting off of such a 
valuable life and promising carcer, and their heartfelt 
sympathy with his bereaved family and friends. 

The orator concluded as follows :-—The last and most 
agreeable duty laid upon me by Harvey’s direction is to 
“exhort the Fellows and Members, for the honour of the 
profession, to cootinue in mutual love and affection among 
themselves, without which neither the dignity of the 
College can be maintained, nor yet particular men receive 
that benefit by their admission into the College which they 
might expect, ever remembering that concordia res parvae 
crescunt, discordia magnae dilabuntur.’’ With regard to 
the future position and reputation of this college in relation 
to scientific research and the progress of medicine, there 
ean be no doubt or misgiving when we see amongst our 
younger fellows and members so many who are endowed 
with great abilities, who are full of energy, intellectual 
vigour, and enthusiasm in their work, and whose achieve- 
ments have already brought them into conspicuous promin- 
ence and, in some eases, into the foremost ranks of our 
profession. May we not confidently hope that they will 
also ever keep in mind Harvey’s last exhortation, and 
unflinchingly strive to maintain the high standard of 
eharaeter and conduct which he has placed before them? 
But should they at any time feel the need of an example, 
a stimulus, or an inspiration, let them steadily fix their 
attention and thoughts upon the personality, the life, and 
the work of our ‘‘ immortal and beloved Harvey,’? whom 
it is our privilege and pride and happiness to commemorate 
on this anniversary. 


HIGH TEMPERATURE RESEARCH ON THE 
FELSPARS., 
ys 


elaborate investigation of the melting points of the 

felspars, devised and carried out by Messrs. Day 
and Allen in the physical laboratory of the United States 
Geological Survey, is described in a memoir just received.! 
The geological importance of laboratory research at high 
temperatures was strongly urged by the late Clarence King 
and Dr. Becker, and the well known work of Dr. Carl 
Barus has already furnished petrologists with a number of 
valuable data. The laboratory, discontinued in 1892 for 
want of funds, has been re-established by the exertions 
of Dr. Becker, and the piece of work before us has been 
in part subsidised by the trustees of the Carnegie 
Institution. 

The authors deseribe in detail, for the benefit of other 
experimenters, the thermoelectrie method by which they 
have been enabled to measure high temperatures with an 
error of not more than one degree. {t was also found 
necessary to adopt some method of determining the instant 
of melting (where such exists) independently of the 
personal judgment of the operator. [t appears that in 


1 “‘The Isomorphism and ‘I'hermal Properties of the Felspars.”’ Part i. 
Thermal Study By Arthur |. Day and E. T. Allen. Part ii. Optical 
Study. By J. P. Iddings. With an intraduction by George F. Becker. 
Pp. 95; xxvi plates. (Washington, 1903.) 
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such minerals as the felspars the viscosity of the fused 
substance may be of the same order as the rigidity of the 
solid crystal approaching fusion, so that there is to the 
eye no abrupt change. 


The discordance between the results 


Fic. 1.—Tabular Crystals of Bytownite from Middle or Crucible. 
Isomorphism and Thermal Properties of the Felspars.”’ 


of different experimenters is largely attributable to this 
fact. The method followed was therefore to plot as a 
curve the relation between temperature and time, and to 
note the place where a change in the shape of the curve 
indicates an absorption of latent heat. To avoid 
the disturbing influence of impurities, the 
several felspars to be examined were prepared 
artificially. Thin slices of the crystallised pro- 
ducts were studied optically by Prof. Iddings, 
and they are illustrated in the memoir by a 
series of beautiful plates. 

Anorthite was the felspar most easily crystal- 
lised, and its curve gave a sufficiently sharp 
melting point at 1532°. Other varieties ex- 
amined had the compositions Ab,An,, Ab,An,, 
Ab,An,, Ab,An,, Ab,An,. These gave progres- 
sively lower melting points; but it was found 
that, in passing from anorthite towards the 
albite end of the series, viscosity rapidly in- 
creases and obscures the phenomenon of fusion, 
the break in the curve of heating becoming for 
Ab,An, a _ barely perceptible deviation. For 
albite, and also for orthoclase, the method fails 
to give any result, and in a certain sense it may 
be said that the alkali-felspars have no melting 
point. In this connection, a special series of 
experiments gave some remarkable results. A 
small fragment of crystalline albite, embedded in 
albite glass, was heated to 1200° and slowly 
cooled. Thin slices showed that the crystal had 
melted to a glass only along cleavage and other 
cracks. The experiment was repeated with 
higher temperatures of heating up to 1250°, and 
it was found that, though the lanes of glass 
encroached more and more upon the erystal, con- 
siderable relics of the latter were still left, pre- 
serving undisturbed their original orientation. 
It thus appears that a mineral like albite, which 
melts to an ultra-viscous liquid, may be maintained for 
half an hour at a temperature well above its normal 
melting point without being completely fused. It seems 
doubtful whether the crystalline substance at such a 
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Fic. 2.—Spherulite of Plumose Bundles of Prismatic Crystals of Lahradorite. 
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temperature is to be regarded as a superheated solid or as 
a liquid crystal, in which deorientation is prevented by 
extreme viscosity. 


Specific Gravity 


Melting : = 
Felspar Temperature Crystals Glass 
Anorthite ine 2-765 2°700 
Ab, An, 1500° 278 2°648 
Ab, An, 1463" 2°710 2°59! 
Ab,An, 1419” 2679 2°533 
Ab,An, 1367° 2 660 2-483 
AbsAn, 1340 2°649 2'455 
Albite — 2°605 APS 
We reproduce in tabular form the chief 
numerical results obtained. The general con- 


clusions arrived at are of great importance. The 
melting point curve for the lime-soda-felspars, 
as well as the curve of specific volume, is con- 
tinuous, and not very different from a straight 
line, and we have almost conclusive proof that 
this group of minerals forms a truly isomorphous 
series. Further, it belongs to type i. of Bakhuis 
Roozeboom, the melting point falling steadily 
from one end of the series to the other. Here a 
further point of interest arises. According to 
theory, the crystals first formed from the fused 
mass should be richer in anorthite than the liquid 
from which they separate, and should contain 
an increasing proportion of albite as crvystallisu- 
tion proceeds. Day and Allen, however, verified 
in several cases that their crystals had the same 
composition as the mother liquid. This can only 
be due to undercooling, the beginning of erystal- 
lisation being deferred until the temperature had 
fallen below the range proper to normal crystallisation. 
Those natural rocks in which the felspar crystals show a 
zoned structure (the outer zones richer in albite) must have 
crystallised without undercooling, and, indeed, their felspars 


a 
vf 
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“The Isomorphism and Thermal Properties of the Felspars."’ 


must have been formed within a certain range of tempera- 
ture, which can be more or less closely determined. In 
this and other petrological applications the work of the 
authors affords a valuable supplement to that of Vogt. 
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PRIMITIVE RELIGIOUS ART.* 


\ E have on several occasions directed attention to 

works by American ethnologists dealing with in- 
vestigations on the meanings of the designs and patterns of 
aboriginal decorative art. This fruitful and interesting 
field of inquiry is by no means exhausted, and two papers 
on the subject have recently been published by the American 
Museum of Natural History which merit the careful atten- 
tion of students. Dr. Clark Wissler has made a valuable 
study of the decorative art of the Sioux Indians which is 
a model of clear and concise expression and of adequate 
illustration. As he truly states, the investigation becomes 
psychological, because it is mecessary to know what ideas 
the artists have of their designs, and what motives lead 
to their execution. ‘Phe assumption that all primitive 
decorative designs are executed with consciousness that 
they symbolise some definite obiect or relation in nature 
is fairly supported by the facts so far accessible, but does 
it follow that these symbolic designs were produced by a 
gradual transition from the realistic representation? ‘rhat 
some of them were so produced has been satisfactorily 
demonstrated; but is this the law of growth for decorative 
art? Jt appears, among the American Indians, that the 
more abstract the idea, the simpler and more geometric 
the design. On the other hand, it is obvious that a 
vigorous conventionalisation of representative forms must 
tend to reduce them all to a few simple geometric designs. 
In such an event, confusion as to the symbolic aspect of 
similar designs must arise in the minds of the artists, 
necessitating re-interpretation or creation of new symbols. 
Thus any given interpretation need have no certain relation 
to the origin of the design itself; indeed, the association 
of the symbol and the idea can be shown in some cases 
to be quite secondary. Amongst the Sioux there are two 
main kinds of decorative art—realistic painting and con- 
ventional bead- or quill-work; the former is done by the 
men and the latter by the women, and there is every 
reason for assuming that the pictographic mode is on the 
whole the older. One sex has often appropriated the 
designs used by the other to express divergent ideas, and 
thus we see how even within the same tribe two or more 
modes of expressing symbolic motives may make simul- 
taneous use of the same graphic designs. 

In a short paper of fifty pages on the decorative art of 
the Huichol Indians of Mexico, Dr. C. Lumholtz has 
managed to crowd some 350 figures, so that we ‘have 
abundant material for study. All these designs, he 
says, are expressions of religious ideas that pervade the 
entire existence of these people; in other words, they are 
permanent prayers. Girdles and ribbons, inasmuch as 
they are considered as rain serpents, are in themselves 
prayers for rain and for the results of rain, namely, good 
crops, health, and life. All the designs on pouches, shirts, 
skirts, and so forth express prayers for some material 
benefit, or for protection against evil, or adoration of 
some deity. Thus the magic double water-gourd, even in 
its most conventionalised form, means a prayer for water, 
the source of all life and health. Animals like the puma, 
jaguar, eagle, &c., express prayers for protection, as well 
as adoration for the deity to which the creatures belong. 
The little white flower, toto, which grows in the wet, 
corn-producing season, is at once a symbol and a prayer 
for corn, and in all sorts of forms it is to be found woven 
in their costumes. Flowers play, and always have played, 
an important part in the religion of these Indians; with 
them flowers, like the plumes of birds, are prayers for 
rain and life. Dr. Lumholtz doubts if there is such a thing 
as ornamentation solely for decorative purposes among the 
Huichol, or, for that matter, among any primitive people. 
Prof. Boas points out that on the whole the style of 
decoration of ceremonial objects differs considerably from 
that of the ornamental parts of garments. The former are 
crude and pictographic, with slight tendency to con- 
ventionalism, while the latter are regular, well executed, 
and strongly conventionalised, and the general character 

1 ‘Decorative Art of the Sioux Indians.” By Clark Wissler. Bu/?. Aur. 
Mus. Nat. Hist., vol. xviii., pp. 231-278. (New York, 1904.) 

“Decorative Art of the Huichol Indians.” By Carl Lumholtz. Afew. 


Am, Mus. Nat, Hist. Whole series, vol. iii. Anthropology, vol. ii. part ili. 
(New York, 1904.) ° 
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| of instruction next October. 


of these designs much resembles that of similar designs 
found in other parts of Mexico and in Central and South 
America. ‘Phese textile designs, which are of great variety 
and beauty, acquire much more interest from the suggestive 
interpretation of their symbolism which Dr. Lumholtz has 
afforded us. 

The American Museum of Natural History is to be con- 
gratulated on possessing collections about which so much 
valuable information has been obtained, and students are 
to be congratulated on having these riches made accessible 
to them by means of such beautifully illustrated memoirs. 

ANG (Op Il 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


Oxrorp.—An examination for a geographical scholar- 
ship will be held on October 12 next. Candidates, who 
must have taken honours in one of the final schools of the 
university, should send their names to the reader in geo- 
graphy, Old Ashmolean Museum, by, at latest, October 2. 
The value of the scholarship is 6ol. 


Dr. J. Ritchie, reader in pathology, has been constituted 
professor of pathology so long as he holds the readership 
in question. 


At the recent congregation of the University of Leeds a 
fellowship of the value of 1001. was awarded to Mr. Joseph 
Marshall, of the Victoria University School of Chemistry. 


Pror. STEPHEN M. Dixon, holder of the chair of civil 
engineering in the Dalhousie University, Nova Scotia, has 
been appointed to the new professorship of civil engineering 
in the University of Birmingham. 


Ir was mentioned by the principal of King’s College, 
London, at the recent distribution of prizes and certificates 
to the successful students that Prof. W. G. Adams, F.R.S., 
is about to resign his chair after forty-two years’ work in 
the college. 

Tue Rogers prize of rool. of the University of London 
has this year been awarded to Dr. B. J. Collingwood for 
his essay on ‘“‘ Anesthetics, their Physiological and 
Clinical Action.”? The essay submitted by Dr. A. G. 
Levy was highly commended, and an honorarium of 5ol. 
was awarded him. 


A MOVEMENT is now in progress for providing the North 
Wales University College with new buildings at an 
estimated cost of 175,000l., of which 30,0001. has been 
already promised. The site has been given by the cor- 
poration, which has presented the deed of gift to Lord 
Kenyon, president of the college. The president has ex- 
pressed the hope that the rest of Wales will follow the 
liberality shown at Bangor, and that there will be no more 
need for the best professors of the college to leave Bangor 
for more lucrative positions in other parts of the United 
Kingdom. 

AccorpbinG to the Electrician, a committee of the Liver- 
pool City Council, instructed by the Finance Committee 
to report as to how far the educational methods employed 
at the Liverpool University were in the interests of the 
city and met its requirements, have reported that they 
are satisfied that the University is doing its best to ensure 
that its students shall enter into the business of life with 
their intellectual powers fully developed by providing the 
students with a wide range of duty and sound methods 
of instruction, and they have therefore recommended that 
the sum of 10,0001. should be granted during the present 
year upon the same conditions under which a similar 
grant was made for the first time last vear. The report 
of the finance committee has come before the City 
Council and has been approved. Of the amount in question, 
ioool. is devoted to scholarships for Liverpool men. 


Copits have been received of the Johns Hopkins Uni- 
versity Circular containing the programme of courses for 
the session 1905-06, and of the Yearbook of the Armour 
Institute of Technology, Chicago, for 1905-06. The 
Johns Hopkins University will begin its thirtieth year 
The work will be carried on 
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in three divisions:—The graduate department, in which 
arrangements are made for the instruction of advanced 
students in the higher branches of science and literature ; 
the medical department, in which students (men and 
women) who have already received a liberal education 
are received as candidates for the degree of M.D., and 
in which doctors of medicine may attend special courses ; 
the collegiate department, in which students receive a 
liberal education leading to a degree. The Armour In- 
stitute of Technology was founded in 1892, and the work 
of instruction was begun in September, 1893. Courses are 
now offered in mechanical engineering, electrical engineer- 


ing, civil engineering, chemical engineering, fire protection | 


engineering, general science, and architecture, and all lead 
to the degree of Bachelor of Science. 


Is the course of an address on degree day, July 8, at 
the University of Liverpool, Lord Derby, the chancellor, 
said that since they last met they had several new 
laboratories, some complete and some in progress. Another 
building, to be opened in November, will be for the study 
of natural history. They had also an extension to record 
of the chemical laboratories, to provide accommodation 
for the department of physical chemistry, and an addition 
to the existing department. This had been provided at an 
estimated cost of 10,500/., which the president of the 
council, Mr. E. K. Muspratt, had promised to contribute. 
Since they last met 10,o00/. had heen given by Mrs. 
Barrow, the borough of Birkenhead had given an annual 
grant of sool., and a grant of 10,000]. had been received 
from the Liverpool City Council, 1oool. from the county 
of Lancaster, from Cheshire 300!., and from. the borough of 
Bootle 500! ‘Khe sum of 1500/, had been given to endow 
a lectureship in memory of Sir William Mitchell Banks. 
Mr. E. Whitley had promised 100ol., and under the will 
of the late Mr. J. L. Bowes the University would receive 
a legacy of Soool. for the benefit of the department of 
chemistry and other purposes. The company subsequently 
proceeded to the new electrotechnical laboratory, and Sir 
Joseph Swan formally opened the building, which he 
described as eminently suited for the purpose for which 
it was intended. The cost of the laboratory has been 
defrayed by a sum of 12,o001., drawn from the university 
fund, and the Lancashire County Council has contributed 
1oool. towards meeting the more pressing demands for 
equipment. 


SOMMERS  AUNID) 


Lonpon. 


Royal Society, May 18.—‘‘ On the Chemical Mechanism 
of Gastric Secretion.’’ By J. S. Edkins. 


ACADEMIES. 


June 8.—‘ On the Application of Statistical Mechanics 
to the General Dynamics of Matter and Ether.’’ By 
J. H. Jeans. Communicated by Prof. J. Larmor, Sec.R.S. 

The object of the paper is to apply the methods of 
statistical mechanics to questions connected with radiation 
and the energy of the ether. An attempt is made to 
examine whether or not the modern theory of thermo- 
dynamics of radiation can be regarded as resting on sound 
dynamical principles. The result arrived at is that the 
use made of the second law of thermodynamics in this 
theory, in particular in the proof of Stefan’s law, is one 
which cannot be justified, and hence that those parts of 
the theory of thermodynamics of radiation which are based 
upon the use of the second law must be regarded as 
unsound. 

The problem is obtained in its simplest form by con- 
sidering either a finite universe, or else a finite portion 


of an infinite universe, enclosed within a perfectly reflect- | 


ing boundary. Let the number of degrees of freedom of 
the matter inside this boundary, neglecting the interaction 
with the ether, be N, so that there are 2N coordinates of 
the aggregate system which very nearly represent motion 
of matter only. The number N is known to be actually 
finite, although it may be supposed to be so large that the 
error involved in treating it as infinite will be negligible. 
Let the number of degrees of the ether be M, giving 2M 
coordinates to the aggregate system. If we suppose the 
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ether to have an absolutely continuous structure, the 
number M will be absolutely infinite. 

The energy of the 2M coordinates of the ether is ex- 
pressible as a sum of 2M squares. The energy of the 
2N material coordinates may, again neglecting small 
terms, be divided into kinetic and potential energy. The 
kinetic energy is expressible as a sum of N squares, namely, 
the sum of the three components of energy of each electron 
of which the matter is composed. Thus the total energy 
is expressible as the sum of 2M+N_ squares, plus an 
unknown potential energy of electrons. It now follows, 
as in the proof of the well known theorem of equi- 
partition of energy, that after an infinite time the sum 
of any p of these squares stands to the sum of the remain- 
ing q squares in a ratio which is equal to p/q, subject 
only to the condition that p and q are large enough to 
be treated as infinite without appreciable error. Since 
2M and N satisfy these conditions, it follows that the 
system tends towards a state in which the energy of the 


| ether is infinite in comparison with the kinetic energy 


of the matter. In other words, there is a general tendency 
for the ether to gain energy at the expense of matter. 

It is, however, obvious that our own universe is at 
present far removed from its final state, so that the study 
of this final state is of less interest than the study of the 
stages through which the final state is being reached. 

In discussing the transition to the final state, a principle 
proved elsewhere (‘The Dynamical Theory of Gases,”’ 
chapter ix.) is of service. Suppose that a vibration of any 
dynamical system is influenced by an external agency. 
Then the principle in question asserts that the ultimate 
effect of this influence is infinitesimal, except when the 
external agency changes to a considerable extent in a time 
comparable with the period of the vibration. [f the time 
of change in the external agency is » times the period 
of the vibration, where » is large, then the ultimate change 
in the energy of the vibration vanishes to the same order 
as e-”, a quantity which soon becomes negligible as n 
increases. 

Thus, if @ is some small interval of time, so small that 
the material system may be regarded as perceptibly un- 
altered through a time 6, then the change produced in 
the energy of ether vibrations of which the period is less 
than @ will be very slight. The energy of such vibrations 
may therefore be treated as though it were incapable of 
change, so long as our consideration of the system does 
not extend over a very long period. 

The total number of modes of vibration of any enclosed 
or unenclosed piece of ether is, as has been said, cither 
very great or infinite, but the number of vibrations of an 
enclosed piece of ether of which the frequencies are below 
an assigned value is finite. “Thus, we can now suppose M 
replaced by some small numher M’, and the value of M’ 
will be finite. So long as we limit our consideration of 
the system to a finite time, say a million years, we may 
regard the energies of the remaining modes of vibration 
as constant and very small. The ratio of ethereal to 
material kinetic energy is now 2M‘/N, a quantity which 
cannot be infinite and may be very small. 

If 9 is a small time satisfying the conditions specified, 
then the rate at which an ether vibration of high frequency 
P gains energy will involve a factor e-7*, so that the 
time required for the vibration to acquire a perceptible 
amount of energy will involve a factor c7’, ‘This is, of 
course, only true when p@ is large. The energy of those 
vibrations for which p@ is not large is rapidly adjusted, 
and a state will soon be reached in which these vibrations 
have the share of energy allotted to them by the theorem 
of equipartition of energy. With the progress of time the 
energy of the remaining vibrations gradually becomes per- 
ceptible, until ultimately the final state is reached. 

We cannot, however, realise in nature the boundary 
impervious to all forms of energy, so that it is important 
to consider whether these predictions have to be modified 
if the boundary, instead of being perfect, is simply as 
perfect as we can make it. 

lt is found that there is no longer any tendency for the 
energy of the matter, even after infinite time, to vanish 
in comparison with that of the ether inside the enclosure ; 
the two tend to assume a finite ratio, although neither 
of the actual energies can be permanent, as the system 
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inside the enclosure is no longer a conservative system. 
This definite ratio between matter and ether, however, 
lends a meaning to the expression ‘‘ radiation at a given 
temperature,’ at any rate so long as we are concerned 
with the same enclosure and the same enclosed matter. 

Stefan’s empirical law states that the radiation is pro- 
portional to the fourth power of the absolute temperature, 
and Bartoli and Boltzmann have attempted to raise the 
law to the level of a theoretical law. 

Their argument rests fundamentally upon the application 
of Carnot’s principle to the working of a heat engine, in 
which the working substance is the ether. 

Carnot’s principle is, in effect, identical with the second 
law of thermodynamics, and this in turn is a special case 
of a special proposition in statistical mechanics. In the 
present investigation the most general methods of statistical 
mechanics are used, and the conclusion arrived at is 
different from that of the second law. The generat in- 
vestigation ought, of course, to take precedence over the 
attempted extension of the special case. It is, moreover, 
easy to find the exact point at which the general argument 
parts company with that used in the special case. In the 
special case, we are dealing only with forms of material 
energy such that there is an easy and rapid transfer of 
energy to the final state. The increase of entropy in- 
dicates simply the tendency to move towards this final 
state, and Carnot’s principle is seen to be a special case 
of this general tendency in which it is supposed that the 
working substance is at every instant in the final state 
appropriate to its energy at that instant. When the ether 
is in question, it is found that the transfer of energy 
to vibrations of short wave-length, instead of being in- 
finitely rapid, is, in point of fact, extremely slow, so that 
we never have to deal with a final state at all. 

Moreover, it has to be assumed for Bartoli’s argument 
that the energy of the working substance is a function of 
only two independent variables, c.g. the temperature and 
the density. This is not true in the case of an engine 
in which ether is the working substance; the ether energy 
is the sum of a number of vibrations of different wave- 
lengths, and the number of vibrations which have tn be 
included in this sum will depend on the nature as well 
as on the temperature of the matter with which the ether 
is in communication. 

Again, in the proposed argument for Stefan’s law, the 
piston of the pump forms a moving boundary for the 
ether. The action of such a pump would change the 
frequency of vibrations in the ether, and energy which at 
one instant belonged to a vibration of one period would, 
after passing through the pump, belong to a vibration of 
some entirely different frequency. The energy of the 
vibrations af high frequency no longer remains unaltered 
and very small, for there is a transfer of energy to the c 
vibrations at every stroke of the pump. The system will 
rapidly assume the final state appropriate to the value ot 
this total energy, and this is a state in which the energy 
of matter vanishes in comparison with that of cther. 
Thus Bartoli’s proof might be applicable to a universe in 
which pumps of the kind assumed had an actual existence, 
but has no application to our own universe in which the 
vibrations nf highest frequency do not come into play at 
all. 

It now appears that in attempting to obtain a law of 
radiation in conformity with the analysis of the present 
paper, we shall not be able to use any method so general 
as that of the second law of thermodynamics. The whole 
question is not one of partition of energy, but of transfer 
of energy. 


“The Microsporangia of 
Kidston, F.R.S. 

In a preliminary note a description was given of the 
microsporangia of Sphenopteris (Lyginedendron) Héning- 
haust, Brongt. It had been thought by some that the 
Telangium Scotti, Benson, might be the microsporangia 
of Lyginodendron, but the discovery of sporangia possess- 
ing all the characters of Crossotheca, Zeiller, in organic 
connection with the sterile foliage of Lyginodendron 
(Sphenopteris Héninghausi) shows that Telangium Scotti 
must belong to another plant. 

The members of the genus Crossotheca (of which several 
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species are known) had previously been regarded as true 
ferns, but now they must be classed with the Pterido- 
spermeze. The barren foliage of the species included in 
Crossotheca is very varied, and though the majority of 
the species possess sphenopteroid pinnules, one at feast 
bears pinnules of the pecopteroid type. 

In Sphenopteris (Crossotheca) Héninghausi each “ fertile 
lobe bore six to eight broadly lanceofate sharply-pointed 
microsporangia. [n the early condition the sporangia are 
bent inwards, and form a small hemisphericat bunch with 
their apices meeting in the centre. At maturity the 
sporangia spread outwards, when they appear as a fringe 
hanging from the margin of the fertile pinnule, but are 
in reality connected for some distance to its lower surface. 
The microsporangia are bilocular, the parallel loculi being 
only separated by a narrow band of tissue. Dehiscence 
took place by a longitudinal cleft which passes down the 
inner surface of the sporangium in the line of the dividing 
wall of the two loculi.”’ 

The figure shows a penultimate pinna enlarged two 


times. 


The ultimate pinne c and d bear sterile 
at their base, above which are some fertile pinnules. 
latter, however, are better seen at e. 

It has previously been shown by Prof. Oliver and’ Dr. 
Scott that the ‘‘seed’’ of Sphenopteris Héninghaust is 


pinnules 
These 


the Lagenostoma Lomuxi of Williamson. Sphenopteris 
Hoéninghausi is thus the first pteridosperm of which the 
mate and female organs are known. 

The specimens described were derived from the 10-foot 
lronstone-measures, Coseley, Dudley, which befong to the 
Westphalian series of the Coal-measures, and were com- 
municated to the author by Mr. H. W. Hughes. 


Royal Microscopical Society, June 21.—Mr. G. C. 
Karop, vice-president, in the chair.—Dr. Lazarus-Barlow 
exhibited and described a new form of warm stage, devised 
by him, that could be heated by oil or gas.—Mr. Cecil 
R. C. Lyster exhibited an improved form of warm stage, 
heated by electricity.—Mr. C. L. Curties exhibited an 
arrangement for obtaining dark ground illumination with 
high powers, which had been suggested to him by a con- 
trivance made by Leitz for attaining this object. He 
showed Pleuvosigma angulatum on a dark ground under a 
t/t2-inch  oif immersion objective—Mr. Rheinberg 
directed attention to an experiment showing that the ap- 
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pearance of a grating conld be produced in the field of 
the microscope without there being anything on the stage. 
The lines seen were achromatic interference bands pro- 
duced with the help of two of Thorp’s gratings of equal 
pitch placed behind the objective.—Mr. Rousselet directed 
attention to a living specimen of Plumatella punctata 
(Hancock) sent by Mr. Hood, of Dundee. The rare fresh- 
water polyzoon has apparently not been recorded in 
England since its discovery by Hancock in 1850. It differs 
from other species of Plumatella mainly in having a soft, 
transparent ectocyst.—A communication by Mr. E. M. 
Nelson on the tubercle bacillus was taken as read.— 
Mr. A. E. Conrady gave a résumé of his second paper 
on theories of microscopic vision. In his former paper 
he dealt with the formation of the image of a simple 
plane grating, showing that it could be fully accounted 
for on the basis of Abbe’s theory. In the present paper 
he considered more complicated structures, such as dot- 
and cross-line patterns. 


Geological Society, June 21.—Dr. J. E. Marr, F.R.S., 
president, in the chair.—The relations of the Eocene and 
Cretaceous rocks in the Esna-Aswan reach of the Nile 
Valley: H. J. L. Beadnell. At the meeting of the Inter- 
national Geological Congress held in Paris in 1900, the 
author brought forward evidence [rom the Baharia Oasis 
and Abn Roash to show that there was a marked un- 
conformity between these two systems in the northern 
part of the country. The Jebel-Awaina succession shows 
that in the southern part of the country, where the Upper 
Cretaceous and the Lower Eocene occur in their fullest 
development, there is no sharp line of demarcation between 
the Cretaceons and the Tertiary, and no disturbances in 
the stratigraphical succession. This is confirmed by the 
succession in the Kharga Oasis, where there is no trace 
of an unconformity. Dr. J. Ball’s conclusions to the con- 
trary were mainly based on the supposed irregular varia- 
tion of the Esna Shales; but, where this occurs, it is 
mainly due to the fact that, with a slight increase of 
carbonate of lime, these beds became almost indistinguish- 
able from the overlying marls and marly limestones of 
the Eocene. The author finds in Jebel Nur el Ghenneiem 
some 180 feet of green clays between the Echinocorys- 
Chalk and the Eocene marls and limestones, and a per- 
fectly conformable succession throughout. Near Ain Amur 
there is a considerable development of fossiliferous lime- 
stones at the summit of the Cretaceons rocks, and many 
of the fossils are hardly distinguishable from Eocene 
species. The author is of opinion that the Farafra suc- 
cession falls into line with that which obtains in the 
southern part of the country. An important piece of 
confirmatory evidence is furnished by the discovery of a 
rich fauna in ‘‘ ashen-grey clays’’ in the Esna-Aswan 
reach of the Nile Valley by Dr. W. F. Humie, in the 
clays above the Pecten-Marls in the neighbourhood of 
Esna.—<A contribution to the study of the Glacial (Dwyka) 
Conglomerate in the Transvaal: E. T. Mellor. The survey 
of a district lying east of Pretoria and extending from 
near the diamond-fields to Middelburg has recently 
afforded much additional information with regard to the 
Glacial Conglomerate in this part of South Alrica. The 
district lies on the northern edge of the principal area 
occupied by the Karroo system, and includes a number of 
outliers, the area between which affords information as 
to the source of the material of the Conglomerate and 
the character of the land-surface on which it was de- 
posited. This surface is smoothed, grooved, and scratched 
by ice-action. The Karroo system is here only 400 or 
500 feet thick, and the Conglomerate usually about so 
feet; but, where deposited in hollows, it may reach 200 
feet or more in thickness. The fragments are usually from 
1 to 3 feet in diameter, but may attain as much as 8 or 
10 feet; they are often facetted and sometimes show 
striations. The majority of the boulders are of local 
origin. Trne bedding-planes are rare in the conglomerate, 
but there are included patches of sandstone, mudstone, or 
shale, some of which show ripple- or eddy-markings. The 
striz are remarkably constant in direction, and they and 
the transport of boulders indicate an ice-movement from 
the north-north-west to the south-south-east. In the 
Prieska district Rogers and Schwarz found the movement 
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to have been from north-north-east to south-south-west, 
and the same direction is given by Schenck from near 
the junction of the Orange and Vaal Rivers. During 1904 
outliers of the Conglomerate were found farther north, 
near the junction of. the Elands and Olifants Rivers.—On 
new Oolitic strata in Oxfordshire: E. A. Walford.—The 
causes of variegation in Keuper Marl and in other calcare- 
ous rocks: G. T. Moody. The author concludes that the 
variegation of the Keuper Marls and of other calcareous 
rocks has been brought about by the percolation of chaly- 
beate water throngh the light-coloured mass, the more 
porous parts of which have in consequence become stained 
with ferric oxide, while the harder and more crystalline 
parts, being non-porous, have remained unchanged. The 
uniformity in distribution of ferric oxide in some red 
rocks, such as the New Red Sandstone, suggests that the 
iron contained in them has probably been derived from 
chalybeate water in a similar manner. 


Challenger Society, June 28.—Dr. Rk. N. Wolfenden 
in the chair.—Dr. H. R. Mill exhibited the new chart 
of the world, recommended by the International Geo- 
graphical Congress, and published at the cost of the Prince 
of Monaco. From 72° N. to 72° S. are sixteen sheets on 
Mercator’s projection; each polar chart of four sheets is 
on a cirenlar projection. The submarine contours and 
soundings are in metres, symbols indicating the bottom 
deposits. The land is black; the contours of the ocean 
are coloured in deepening shades of blue. Meridians (from 
Greenwich) and parallels are ruled for each degree.—Dr. 
W. T. Calman exhibited the two Decapoda brought from 
the Antarctic region by the Discovery, Cranson antarclicus 
and Chorismus antarcticus, and explained their bearing on 
‘“bipolarity.”’—The Secretary showed a chart  repro- 
duced in line-process from one of the society s blank 
charts, in order to show the method of preparation.—On 


‘behalf of Messrs. E. W. L. Holt and W. M. Tattersall, 


Dr. Calman read a preliminary note on the Antarctic 
Schizopoda captured by the Discovery. The collection con- 
tained several new species of Euphausiidee and Myside, 
and the authors were able to show that Euphausia 
superba (Dana), Sars, E. Murrayi, Sars, E. australis, 
Hodgson, E. glacialis, Hodgson, and E. antarctica, Sars, 
are all referable to a single species.—The Secretary read 
a note on the probable time required by the larva of an 
epibenthic animal to cross the Atlantic, and made some 
remarks on the desirability of revising the nomenclature 
of ocean currents on an international basis. 


Paris. 


Academy of Sciences, July 3.—M., Troost in the chair. 
—The theory of algebraic surfaces: Emile Picard.—The 
propagation of waves along a liquid compressible column, 
composed of strips of unequal velocities and filling an 
elastic horizontal tube, without Jongitudinal tension: J. 
Boussinesq.—On camphoacetic and f8-camphopropionic 
acids: A. Haller. Methyl camphocarbonate heated with 
sodium methylate and iodoacetic ester gives methyl carb- 
oxymethyleamphoacetate, which, with alcoholic potash, 
furnishes camphoacetic acid. A corresponding compound 
is obtained by substituting ethyl §-iodopropionate for the 
ethyl iodoacetate in the original reaction, and from which 
B-camphopropionic acid is obtained.—On the existence in 
the black elder of a compound furnishing hydrocyanic 
acid: M. Guignard. The number of plants from which 
hydrocyanic acid can be obtained is increasing every year, 
and it has been suggested that it represents the first 
recognisable product of the assimilation of nitrogen in 
plants. In the elder, the fresh leaf furnishes the largest 
proportion of the acid, averaging o-o1 per cent.—Synthesis 
of the three tertiary dimethylcyclohexanols and of the 
hydrocarbons connected with them: Paul Sabatier and 
A. Mailhe. The cresols are converted into methyleyclo- 
hexanones by means of the reduced nickel reaction, and 
these are converted by methylmagnesium iodide into the 
corresponding tertiary alcohols, good yields being obtained. 
The preparation, physical properties, and reactions of the 
ortho-, meta-, and para-tertiary alcohols are described.— 
On the evolution of the tertiary mammals. <A reply to 
the observations of M. Boule: Charles Depéret. A con- 
troversial note dealing more especially with the ancestry 
of the horse and hear.—M. P. Curie was elected a member 
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in the physical section in the place of the late M. A. 
Potier.—On the specific inductive power of metals in the 
case of the calorific and luminous waves: André Broca, 
The author concludes that the hypothesis of the existence 
of a considerable specific inductive power for the metals, 
although perhaps not sufficient to explain all the optical 
properties of metals in detail, is at least no more in con- 
tradiction with the facts than the hypothesis of Planck 
that this specific inductive power is zero.—An apparatus 
for measuring the factors, penetration, and quantity of 
X-rays, and a radiophotometric totaliser: G. Contre- 
moulins. Silver plates of varying thicknesses are fixed 
on to rotating sectors, and the effect of interposing these 
in the path of the rays upon a phosphorescent screen is 
noticed.—The magneto-optical properties of ionoplastic 
iron: L. Moire and H. Passa.—A method for 
establishing coloured screens, destined to isolate certain 
groups of special radiations: F. Monpillard. A given 
weight of a colouring matter is diluted to a certain volume 
with an aqueous solution of gelatin, and this poured on 
to a glass plate of fixed area, thus giving an invariable 
weight of culour per square centimetre. ‘The author has 
succeeded in producing screens giving a maximum of 
luminosity in the green (A 530), yellow orange (A 588), 
yellow (A §00), and red (A 630). —The preparation of binary 
compounds of metals by thermochemical reactions : A. 
Colani. Some examples of the application of aluminium 
powder for reduction at a high temperature; the products 
are usually contaminated with aluminium and sometimes 
with iron.—The constitution and properties of the alu- 
minium steels: Léon Guillet. So long as the percentage 
of aluminium is below 2 per cent., there is no marked 
change in the properties of the steel. Up to 15 per cent. 
the aluminium enters into solution in the iron, the iron- 
aluminium solution thus formed not dissolving carbon.— 
Combinations of ferrocyanides and sulphuric acid: Paul 
Chrétien. ydroferrocyanic acid, dissolved in sulphuric 
acid without any gas being evolved, forms a sulphonic 
acid of the composition H,FeCy,(SO,H). With fuming 
sulphuric acid another compound is produced, FeCy,SO,, 
the decomposition and reactions of which have been 
studied.—A modification of the initial quality of iron and 
steel used in the manufacture of rivets consequent on the 
heating required in fixing: Ch. Frémont. It is found 
that the metal, alter being heated and cooled under traction, 
is improved in quality mechanically—On the acid 
y-aldehydes: E. E. Blaise and A. Courtot. The authors 
have been suecess{ul in obtaining these aldedydes in a pure 
state for the first time. An unsaturated acid is treated 
with bromine, the dibromo-acid formed heated, a bromo- 
lactone being then formed by the loss of hydrobromic 
acid. Hydrobromic acid is then removed from this by 
boiling with quinoline, and the tactone thus produced, 
hydrolysed with an alkali, gives the acid aldehyde required. 
--The synthesis of the lactone of erythric acid: M. 
Lespieau.—-A new method of synthesis of the monoatomic 
and polyatomic alcohols: V. Grignard. This important 
synthesis has been achieved by the author by acting with 
organometallic derivatives of the tvpe RMgX on the 
halogen derivatives of the mono- or poly-atomic alcohols. 
The reaction takes place in two stages, 

RMgX + CICH,.CH,,.OH =RH+CICH,.CH,.OMgN 
and this on heating gives with a fresh molecule of a 
magnesium compound 

R’MgX/+CICH,.CH,OMgX = 
MIEACIEL TR”, Ci. CH OMe. 
The action of water on this last substance gives the alcohol 
R.CH,.CH,,.OH. Several examples of the application of 
this synthetical method are given.—On 8-decahydro- 
naphthylketone and §#-decahydronaphthylamine: Henri 
Leroux.—Some new derivatives of the mesoxalic esters: 
Ch, Sehmitt.—The action of ethyl iodide on sparteine : 
Charles Moureu and Amand Vateur. The reaction gives 
sparteine iodohydrate and two isomeric iodoethylates.— 
The densities of carbonic anhydride, ammonia, and nitrous 
oxide: Philippe A. Guye and Alexandre Pintza. The 
results for the densities of nitrous oxide and. carbon dioxide 
agree with those of Lord Rayleigh within the limits of 
experimental error, 1/6000 to 1/19,000. Special precautions 
were taken in the case of ammonia to ensure the absence 
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of amines, the result being 1/7oo lower than the figure of 
M. Leduc. The limiting densities for these gases were 
worked out, and the atomic weight of nitrogen deduced 
as 14: 006.—The thermochemistry of neodymium : Camille 
Matignon.—The influence of the elements of brown flour 
on the extraction of the gluten and bread-making: M. 
Lindet and L. Ammann.—On the cause of the withering 
of the vines in Tunis, Algeria, and the Midi: L. Ravaz. 


—QOn the presence of a hydrocyanic glucoside in the 
leaves of the elder, Sambucus nigra: Em. Bourquetot 
and Em. Danjou. The elder leaf contains a glucoside 
containing nitrogen, which, under the influence of 
emulsin, gives glucose, hydrocyanic acid, and an 
aldehyde.—Modifications and rdéle of the segmentary 
organs in some  annelids: Louis Fage.—On the 


H. Coutiére. 


epipodites of the Enucvphote Crustacea: 
(Meurthe-et- 


On the discovery of coal at Abancourt 
Moselle): René Nieklés. A tayer of coal, 2-65 metres 
thick, has been found at Abaucourt, near Nomeny. Jt is 
at a depth of 896 metres, and on chemical analysis proves 
to resemble the gas coal of Saarbriick.—Observations on 
the preceding note: R. Zeitler—On the geology of the 
Pre-alps in the neighbourhood of Jaen: Robert Douvitté. 
—Cantribution to the tectonic of the southern Carpathians : 
G. M. Murgoci.—On the origin of lactose. The ablation 
of the mammz in lactation: Ch. Poreher.—The fixation 
of chemical substances on living cells: MM. Charrin and 
Le Play. 
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offered for £2 10s. Objectives, ,'2” oil immersion, Watson, N. A. 1 10, | 
offered at £3 10s. Another ,',” oil immersion, Pittiscner, £2. 
Another 2,” oil immersion, GowLLanp, N. A. 1.30, far £2 10s. 


Rev. H. MILLS, Greenside, Kendal. 
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| onium; Hermipbora (preserved); 


WATKINS & DONCASTER, 


Naturaliste and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—Far Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted ta distinguished patrans, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 


SPECIALITY.—Objeets for Nature Study, Drawing 
Classes, Xoo = 
Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Crass.) 
Ee New Catalogue (102 pp.) just issued, post free. 


MINERALS, ROCKS, FOSSILS. 


A large stack of BRITISH AND FOREIGN MINERALS always on view. 


CORNISH MINERALS 


A SPECIALITY. 
Special display far Teachers and Students on Saturdays. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Bromipign Road, South Kensington, 
Ondadon, 3. . 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technteal Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/63 50 da. 10/6; 100 do. 21/-; 200 do., 42/- 
20 Coal Measure Racks and Fossils, 12/6; da., larger, 15/-. 
Adapted for the Board of Education Examlnations in 
Geology, Physlography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 

NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvax, Spirogyra, Desmids, Diatams, Amceha, Arcella, Actinaspherium, 
Varticella, Stentar, Hydra, Floscularia, Stephanoceras, Melicerta, and many 
ather specimens af Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacns, Amphioxus, Rana, Anadon, %c., for Dissectian purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycan ; Clava, Obelia, Sertularia; Actinia, Tealta, Caryophyllla, Alcy- 
Leptaplana; Linens, Ampbhiperas, 
Nereis, Aphredite, Arenicola, Lanice, Terebella; Lepas, Balanas, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Bucciagm, Fledane. 
Pectens Bugula, Crisia, Pedicellina, Halethuria, Asterias Echinus, 
Ascidia, Salpa (preserved), Scyllium, Rala, &e., &c. 

Far prices and mare detailed lists apply to i 

Bielogical Laboratary, Plymauth. THE DIRECTOR. 


Open till 7 p.m. 


and business letters for Nature should be addressed to the Publishers; Editorial 
The telegraphic address of Nature is ‘“‘ Puusis,'’ LONDON. 


CHARGES FOR ADVERTISEMENTS. 
4 s. a 


*Three Lines in Celuma 
Tea aie = 5 oe, oo 
One Sixteeoth Page,or Eigbtb Cal. 10 
One Eighth Page, or Quarrer 
Column é : 


oo @ Quarter Page, ar Half 
9 aColumo . : 
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* The first line being in beavy type is charged for as Two Lines. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE ST. MARTIN'S STREET, LONDON, W.-C: 
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Dr. J. S. HALDANE’S 
PORTABLE APPARATUS 
FOR ANALYSIS OF MINE GASES, 

(See * The Investigation of Mine Air,” t + C. Le Neve Foster and 

+r. Haldane, pb. 116.) : : 
The Apparatus is arranged in a portable Mahogany Cabinet, with a rod to 
screw into the hase, so that it 
may be stood against the sides 
of a gallery in the mine, and 
the analysis made on the spot. 


The external 
dimensions of the wa 
cahinet are 


Dr. Haldane’s Mine Gas Apparatus £3 17 6 


Mercury, pure, for same, 2-lh. in 


Sauesiere bottle aco ie 0 8 6 
eee a Caustic Potash Solution, 1-pint in 

weight when bottle : seas @ il @) 
charged ready ‘'The Investigation of Mine Air,” 
for use is ahout by Sir C. Le Neve Foster and 

five pounds. Dr. Haldane, 1905 noHs 0 6 0 


Sole Makers: C. EH. MULLER, ORME & CO., Ltd., 
148 HIGH HOLBORN, LONDON, W.C. 


THE 


WOODHOUSE 
INCLINED PLANE. 


Price 25 /= 


TOWNSON & MERCER, 


34 CAMOMILE STREET, E.C., 


A REALLY FIRST-CLASS 


X-RAY TUBE, 


equal in workmanship and results to Tubes double the price. 


 16/S 


ISENTHAL & CO., 85 MORTIMER STREET, LONDON, W., 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


THE LONDON STEREOSCOPIC COMPANY’S 


LATEST 


Che “ Artist’ Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, &c. 


The picture can be viewed the full size and focussed right up to the moment 


INTRODUCTION 


of exposure. 


Write for Fully Mlustrated Booklet (N} Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Printed by Ricyarp Cay AND Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmrttan 
AND Co., Limirep, at St. Martin's Street, London, W.C., and THe MacmitLan Company, 66 Fifth Aveaue, New York.—T'HURSDay, July 13, 905. 


MEEPS eELUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 


Oh Nature trusts the mind pee builds for aye. fie ORD OO, 
No. 1864, VOL. 72| ae URSDAY, JULY 20, 1905 _ [Price SIXPENCE 
Rowell as asa s a Newspaper at the Gener Post Office.] ase {All Rights are Reserved. 


oO 
22 REYNOLDS & BRANSON, Le. 
Is LABORATORY OUTFITTERS and 
S SCIENTIFIC INSTRUMENT MAKERS. 
Se BENCHES 
ae MADE and 
ee) DESICNED 
<o FOR ALL 
Ss a REQUIRE- 
a | MENTS. 
Q Also... 
Z APPARATUS 
4 OF 
e RELIABLE 
= QUALITY, 
Enquiries 
Ames! i Solicited. 
NEWTON & CO., Opticians to the King, 14 COMMERCIAL STREET, LEEDS. 


3 FLEET STREET, LONDON. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tuhe containing both Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in tbe bore of the tube in which it rises and 
falls increases the scale to about 8 inches for each inch of 
the ordinary mercurial column. 

By means of this intere-ting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of rooth of an inch being easily read 
without the aid of any vernier or magnifier. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE, 
By CONRAD BECK and HERBERT ANDREWS. 


1 -, Post Free 1,3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


Further Particulars and Prices of this and other 
long range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 
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MINISTRY of PUBLIC INSTRUCTION, 


EGYPT. 
POLYTECHNIC SCHOOL OF ENGINEERING. 


An INSTRUCTOR in ENGINEERING is required to begin work on 
eee 30 in the Polytechnic School of Engineering, Ghizeh (near 

airo). 

The Instructor appointed will be engaged in teaching Descriptive 
Engineering and Hydraulics. 

Candidates must have had practical experience as engineers. and have 
been engaged on work of a class intimately related to the subjects to be 
taught. ‘They should be from 25 to 35 years of age, unmarried, and have 4 
robust constitution. 

A University Degree or Diploma in Engineering is an essential qualifi- 
cation. 

Salary about £430 per annum (4 Eg. 35 per mensem), rising to about 
4553 per annum (4 Eg. 45 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. , 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenzie, Esq., D.Se., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


MINISTRY of PUBLIC INSTRUCTION, 
EGYPT. 
SCHOOL OF AGRICULTURE. 


An INSTRUCTOR in LAND SURVEVING and FARM 
ENGINEERING is required to begin work on September 30 in the 
School of Agriculture, Ghizeh (near Cairo). 

Preference will be given to candidates having experience of Practice and 
Teaching. They should be from 23 to 33 years of age, unmarried, and have 
a robust constitution. 

A University Degree or College Diploma is an essential qualification. 

Salary about 4295 per annum (£ Eg. 24 per mensem), rising to about 
£393 per annum (4 Eg. 32 per mensem). Allowance for passage out to 
Egypt. Bachelor quarters are provided. 

Applications, with full statement of qualifications, and accompanied by 
copies only of testimonials, must be sent in before July 22, 1905, addressed 
to W. C. Mackenzie, Esq., D.Sc., 5 The Crescent, Cromer, to whom 
candidates may apply for further information. 


COUNTY COUNCIL OF THE 
WEST RIDING OF YORKSHIRE. 


EDUCATION DEPARTMENT. 


SECONDARY SCHOOLS. 


The West Riding Education Committee will require in September the 
services of :— 

ONE ASSISTANT MASTER to teach principally Mathematics. 
Salary, £1so per annum. 

TWO ASSISTANT MISTRESSES to teach principally Science. 
Salary, £120 each per annum. 

ONE ASSISTANT MISTRESS to teach principally Mathematics and 
Physical Exercises. Salary, £120 per annum. 

ONE ASSISTANT MISTRESS with special qualifications for pre- 
paratory work. Salary, £120 per annum. 

ONE ASSISTANT MISTRESS to teach principally English and 
Physical Exercises. Salary, £100 per annum. 

Apolications for these posts must be made on forms to be obtained from 
the Education Department (Secondary), County Hall, Wakefield, where 
they must be returned not later than Saturday, July 29, 1905. Copies of 
nt more than three recent testimonials must be sent with the application. 

Canvassing will be a disqualification. 


COUNTY COUNCIL OF THE 
WEST RIDING OF YORKSHIRE. 


EDUCATION DEPARTMENT. 


HIGHER EDUCATION, 


The West Riding Education Committee will require in September the 
services of TWO MASTERS (one qualified in Science and Mathematics, 
and one in English and General Subjects) for the purpose of conducting 
Courses of Instruction for Groups of Elementary Teachers and undertaking 
some teaching in Secondary Schools, at £200 each per annum. 

Applications for these posts must be made on forms to be obtained from 
the Education Department (Secondary), County Hall, Wakefield, where 
they must be returned not later than Saturday, July 29, 1005. Copies of 
not more than three recent testimonials must be sent with the application. 

Canvassing will be a disqualification. 


BIOLOGY.— Wanted, an Assistant to help 


generally in Biological Laboratory on four afternoons and four evenings 
per week ; must be qualified to take Elementary Board of Education 
Class in Physiology. Salary, £50, and free admission to other classes 
in College —Apply to Principat, BirkBECcK COLLEGE, Breams 
Buildings, E.C. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER in MATHEMATICS. Commencing salary, £175, to date 
from September r5 next. 

Applications, stating age, degrees and qualifications, teaching experi- 
ence, and enclosing testimonials, must reach the Principat not later than 
August 30. 

Birkbeck College, Breams Buildings, Chancery Lane, E.C, 
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BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 


fJ. E. Mackenzigz, Pb.D., D.Sc. 
"| H. Wren, Pb.D., B.A., B.Sc. 
fALBERT Grirritus, D.Sc. 
,D. Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 


Chemistry... oD ae 


Physics ... oi op oop as 


. E. H. Smart, M.A. 
Mathematics ww 1WLG Tints BAS B.Sc 
A. B. Renpie, M.A. piston 
Botany... ee (BE Fritscu, Ph.D., B.Sc. 
Zoology .. - H. W. Unruank, B.A., B.Sc. 


Geology & Mineralogy . Gro. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 


RESEARCH in Chemistry and Physics in well-equipped laboratories. 
Freneh, German, Spanish, Russian, Dutch, & Itallan Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Calendar 62. (post free 8¢.), on application to the SECRETARY. 


At the SOUTH-WESTERN POLYTECHNIC, 


Manresa Road, Chelsea, S.W., Day College Courses of thirty hours 
per week will be conducted in preparation for the London University 
Degrees of B.Sc. in Mechanical and Electrical Engineering, in Chemis- 
try, Physics and the Natural Sciences. The composition fee for the 
Session of three terms, 1905-rgo6, is £15. These Courses are recog: 
nised for ‘Internal Students” of the University, and consist of 
lecture and laboratory instruction. The Ccurses are conducted by :— 
MECHANICAL ENGINEERING, W. W. F. Pullen, A. Macklow 
Smith; ELECTRICAL ENGINEERING, A J. Makower; 
CHEMISTRY, J. B. Coleman, J. C. Crocker, and F. H. Lowe; 
MATHEMATICS and PHYSICS, S. Skinner, W. H. Eccles, J. Lister 
and L. Lownds; BOTANY, H. B. Lacey and T. . Hills 
GEOLOGY, A. J. Maslen. In the evenings similar Cuurses will be 
conducted, but at £2 per Session. Also TECHNICAL DAY 
COURSES of three years’ duration are arranged as a preparation for 
the Engineering, Electrical and Chemical and Metallurgical pro- 
fessions. The Laboratories and Workshop are open for RESEARCH 
under the direction of The Principal and the Heads of Departments. 


Further particulars may be obtained on application to The 
Secretary, who will send the Calendar and Prospectus for 34¢., or 
it may be obtained at the Office, price 1d. 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL, 


PADDINGTON, W. 


The WINTER SESSION will begin on OCTOBER 2. 

The Medical School provides complete courses for the Medical Degrees 
of the Universities of London, Oxford, Cambridge and Durham; for the 
Diplomas of M.R.C.S., L.R.C.P.; and for the Naval and Military 
Medical Services. 

PRELIMINARY SCIENTIFIC (M.B.LOND.).—A complete course 
of Chemistry, Physics and Biology, under recognised Teachers of the 
University, will begin on October 3. 

SIX ENTRANCE sCHOLARSHIPS in Natural Science, value £145 
to £52 tros., will he competed for in September. 

Calendar and fill particulars on application to the DEAN. 


THE GROCERS’ COMPANY'S 
SCHOLARSHIPS. 


With the object of enconraging original research in Sanitary Science, the 
Grocers’ Company offer TWU SCHOLARSHIPS, each of £300 a year, 
with an allowance to meet the cost of apparatus and other expenses in 
connection with the work, tenable for one year, but renewable for a second 


or third year, subject to the conditions of the scheme under which they 
are established. 


The next Election will take place in May, 1906. 


Applications must be sent in before April 1 to the CLERK oF THE 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom a form of 
application and further information may he obtained. 


B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a YHOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Pulitical Kconomy, Latio, Greek, French, German, &c. 

For terms, &c., address Mr. J. Cuarceston, B.A. (Lond, and Oxon.), 
Burlington Correspondence College, Clapham Common, London, S.W. 


for other Scholastic Advertisements, see pages cxili azd exiv. 
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INDIAN FOREST SERVICE. 


Tue Secretary oF STATF For INDIA 1N Counci. gives notice that, 
in view of the late date at which the Regulations for the Appointinent of 
Probationers to the Indian Forest Service were published this year, he 
has decided to modify them— 

(a) by extending till Tue:day, Augnst 1, the period within which appli- 

cations wil be received ; 

(4) by admitting to the examination candidates whn undertake to pass 
Responsions or its equivalent before Octuber neat, failing which 
their selection would be cancelled ; 

(c) by permitting candidates to offer Zoology at their discretion. 5 

Applications for admission to the examination must be made on a printed 
form to be ohtained (with the revised Regulations) from the SecrETARy, 
Judicial and Public Department, India Office, Whitehall, London, 5.W. 

The age limits are 18 to 2t years on January 1, 1905. 

Not less than 13 candidates will be selected, if fully qualified. 


India Office, A. GODLEV, 
July 5, 1905. Under Secretary of State. 


BOROUGH POLYTECHNIC 
INSTITUTE. 


ENGINEERING DEPARTMENT. 


The Governors of this Institute will he prepared to receive applications 
from persons qualified to teach the following subjects in Evening Classes :— 

MECHANICAL ENGINEERING (City and Guilds of London Insti- 
tute course), 

STEAM and HEAT ENGINES with Laboratory work. 

JUNIOR ASSISTANT in ENGINEERING LABORATORY and in 
DRAWING OFFICES. 

INSTRUCTOR for ELECTRIC WIRING and FITTING. 

For further particulars apply to 

C. T. MILLIS, Principal. 


Borough Polytechnic Institute, 
103 Borough Road, London, S.E. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Governors invite applications for a post about to be created in the 
Administrative Department of the College. The principal duty of the 
officer appointed will be to secure the co-ordination of the work of the 
Continuation Classes in Mathematics, Engineering Drawing and Building 
Construction, conducted by tbe Scbool Boards of Glasgow and Govan, with 
the College Evening Clas.es in the same subjects. His work in this con- 
nection will be under the supervision of a Joint-Committee representing 
the School Boards and the College ; in regard to his other duties, he will he 
under the direction of the Governors of the College, and must place his 
whole time at their disposa] Candidates must have a sound knowledge of 
two of the subjects named, as well as experience in teaching them. Salary 
not ‘less than £300 per annum. Applications must be sent to the 
Secretary, Technica] College. Glasgow, «n or before July 29. 


COUNTY BOROUGH OF BURY. 


MUNICIPAL TECIINICAL SCIIOOL. 


WANTED, to begin duties on September 1, 1905, well qualified 
TEACHER of THEORETICAL and PRACTICAL PHYSICS, who 
will he required to give instruction lo Pupil Teachers during the daytime 
for about twelve bours a week, and (for about thirty weeks in the year) to 
students of the Evening Classes on five evenings a weck. 

Salary, £150 per annum. 

Applications, stating age, qualifications, and teaching expertence, should 
reacb the undersigned not later than July 27, 1905. 


ROBERT WILKINSON, 
Director of Education. 


Education Offices, Bank Street, Bury, 
July 14, 1905. 


COUNTY OF LONDON. 
JUNIOR ASSISTANT NATURALIST, HORNIMAN MUSEUM. 


Applications are invited for the post of JUNIOR ASSISTANT to the 
Naturalist at the Horniman Museum, Forest Hill, S.E. Preference will 
be given to applicants who have made a practical study of some branch of 
Natural History, and have a general knowledge of Zoology. Importance 
will be attached to good handwriting, and an acquaintance with photo- 
graphic methods is desirable. Commencing wages, 15s. a week. Appli- 
cations in the candidate’s own handwriting, with copies of not more than 
three testimonials, must be sent to the undersigned not later than 10 a.m. 


oe G. L. GOMME 
“Clash cl dive Cann 


County Hall, Spring Gardens, 
July 20, 1905. 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED (1) Master qualified to teacb Theoretical and Practical 
Science, &c. Commencing salary, £150, non-res. Secondary School 
near London. (2) Assistant Master for General Elementary Science. 
Degree not necessary. 22 bours’ wark a week. Technical Institute 
in Keot. £140 to £160, non-res. (3) Two Masters required for 
Physics and Chemistry under Dept. of Agriculture and Tecbnical 
Instruction, £roo each, resident. Grammar School. For particulars 
of the above and many other vacancies, address :—GrirFiTHs, 
Sauitn, Powett & SsitH, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand. 


TRADE 
MARK 


“Taloloidl? 


Metol-Quinol 


Developer © wW 

Equally good for plates, films, 

bromide papers, gas-light 

papers and lantern slides. 

Economical, compact and 

portable. Keeps perfectly. 
fer carton to make 44 ounces, | / - 


Sold by all dealers and chemists 


WRITE FOR BOOKLET GRATIS 


BURROUGHS WELLCOME AND CO, 
LONDON, SYDNEY AND CAPE TOWN 


CorvaighT ] 


PHO. 104 


WANTED for WOLMER’S SCHOOL, 
KINGSTON, JAMAICA, by September 12, 1905, an ASSISTANT 
MASTER to take charge of the Science Teaching (Physic. and 
Chemistry! throughout the School, and to teach ordinary class subjects 
in addition. Salary, £150 (One Hundred and Fifty J'uunds) per 
annum, non-resident. Passage money to Jamaica (£18) will be pa d, 
but must be refunded hy the Master appointed if be iesizns within 
twelve months; £12 to he refunded on resignation in the seci nd year ; 
£6 on resignation in the third year. Medical certificate of health 
required. Apply, staling scientific qualifications, subsidiary subjects, 
&c., and enclosing (estiinonials, to W. Cowper, M.A., Headmasier, 
Wolmer’s School, Kingston, Jamaica. Applications made in response 
to this advertisement (those already made need not be repeated) should 
be posted not later than Thuisday, July 27. 


MASTERSHIPS VACANT FOR SEP- 
TEMBER. — Physics, College in India, £320, a1.d passage; 
Mathematical, Public College, Ingland, £200; Several Science 
Graduates, Public College, London University Teaching Cemre £150 
ta £300; Ditio, Mathematical, £1so ta £300; Itnglisb, must be in 
Honors. £150 to £175; English and Frencb, £150 to £1753; 200 
Vacancies for Senior, Junior, and Foreign. 


ORELLANA & CO. 
Send List to all Candidates, 


80 WIGMORE STREET, LONDON, W. 


MUNICIPAL TECHNICAL SCHOOLS, 
LIMERICK. 


A PRINCIPAL is required for the above Schools who would also 
undertake to teach Electricity in the evenings. 

Salary, £200 to £250, according to qualifications and experience of 
organising work. 

Application to be sent before July 3: to THe SECRETARY, 69 George 
Street, Limerick. 


KENT EDUCATION COMMITTEE. 


TECHNICAL INSTITUTE, TUNBRIDGE WELLS. 


Applications are invited for ibe post of ASSISTANT in the SCIENCE 
DEPARTMENT. Salary, £10. Apply to H. W. Cook, Princiral. 


For other Scholastic Advertisements, see fages cxit and cxiv, 
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HANDSWORTH EDUCATION 
COMMITTEE. 


TECHNICAL SCHOOL. 


WANTED for September next, an ASSISTANT SCIENCE MASTER 
for the Technical School. The person appointed to devote the w bole of bis 
time to the duties connected with the appointment. Chief subjects, 
Physics and Mathematics. Classes every evening and part day. 

Salary, £140 per annum. 

For form of application and further particulars please send stamped 


addressed foolscap envelope to 
THOMAS H. MOON, Secretary. 
Education Offices, 
Handsworth (Staffs.), 
July 18, 1905. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. London). 


The neat Course of LECTURES and PRACTICAL CLASSES for tbis 
Examination will hegin on October 2. Full particulars may be obtained on 
application to the Dean, Gny's Hospital, London Bridge, 5.E. 


BRIDLINGTON HIGH SCHOOL 


FOR GIRLS. 


WANTED in September, ASSISTANT MISTRESS for SCIENCE 
and MATHEMATICS. Degree or egnivalent. Apply HEap Mistress. 


A large Manufacturing Company is open to 
engage ina confidential position a young Englishman who possesses 
thorough knowledge of Chemistry, Inorganic and Organic, and who 
understands the elements of Mechanical Engineering. A knowledge 
of French and German desirable. State age and family connections, 
and where edncation has been acquired. Reply to “ MANUFACTURER," 
clo SrREET's, 30 Cornhill, London, I.C. x 


Wanted, Manager for High-class Scientific 
Apparatus Business. ieciest must have bad good experience and a 
thorongb scientific training.—Apply, stating age, salary required, and 
full particulars, to ‘ ALrH: A,” c/o Nature Office. 


Technical Chemist, well up in general 
chemistry and analysis of carbohydrates and brewing materials, accus- 
tomed to supervision of students, aged 27, requires post, moderate 
salary.—Address 1864, NATURE. 


First-classA.R.C.Sc. (Geology), Asst. Demon- 
strator R C.Sc., requires vacation work (to end of September).—Apply 
TYRRELL, 59 Liverpool Road, Watford. 


for other Scholastic Advertisements, see pares cxii and cxiii. 


1, Gis CUTTELL, Preparer of ROCKS, 


MINERALS, &c., for Microscopic Examination.—19 Abbotstone 
Road, Putney, S.W. 


PHOTOMICROGRAPHY for Publishers, 


Lecturers, Manufacturers, and general scientific research. Good work, 
moderate charges.—Saxsy, 91 Penny Lane, Sefton Park, Liverpuol. 


TYPE-WRITiING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Aris, Cambridge Higher 
Local, thorough acquaintance with Modern Langnages). Research, 
Revision, Translation. Scale of cbarges on application. Tbe Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


SGIENTIFIGC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘‘Nature” on application to 
the Publishers. 


NOTICE. 

Proof Copies of the Photogravure Portrait of 
PROF. SUESS which appeared in ‘‘Nature” of 
May 4 can be obtained from the Publishers at 
5s. each. 


ST. MARTIN’S STREET, LONDON, W.C. 


NATURE 


[JULY 20, 1905 


By using . . 


THE SYTAM 
Bottle & Specimen Partette 


IN YOUR 


LABORATORY, MUSEUM, 
STOREROOM, &c., 


you can save ;ths of your wall space 
and find what you want on the instant. 


IN THE SYTAM SYSTEM 


One hundred 4 0z. bottles oceupy less than 
One square foot of wall space; each bottle is 
instantly located, removed or replaced, and any 
size from } oz. to a Winchester can be accommo- 
dated in the same sized Elenient. 


THE SROWN LIST 


SYTAM FITTINGS CO., 
18 & 19 BASINGHALL BUILDINGS, 
LEEDS. 


Where FOR 


Accurate and 
Inexpensive. 


ey | 
‘ qi 
te 1 9| = 
wie 
gag | 
Bun 5 
Rak 
no 
. Ba 
a THE NEW PATENT 


f’ PIESMIG BAROMETER. 


To be obtained of all Opticians, or 
the SOLE MAKERS 


F. DARTON &CO., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


aK wIty 


Descriptive 
Pamphlet 
Post Free. 


Gass BLowinae. 


All kinds of Scientific and Experimental 
Glass Blowing carried out on the Premises. 
Any form of Glass Apparatus repaired. 
Demonstrations given here, or at Colleges, &c. 


H. HELM, 
66 HATTON GARDEN, LONDON, E.C. 


Actual Maker of all kinds of X-Ray and Vacuum Tubes, 
Mercury Pumps, High Frequency Electrodes, &c. 


JuLy 20, 1905] 


NEW COMPRESSOR 


For RADIOGRAPHY, &c. 


Fitteo with Sg *53j Adjustable 
“ Burgess” Patent Diaphragm. 


» 
; ad 
at 


Ls 


This Compressor is fitted with a protected lead top, and is so arranged 
that it can be moved in any position and at any angle. Lead glass is used 
instead of metal, and the Glasses can he supplied of various sizes. 

The “ Burgess’’ Diaphragm, with which the Compressor is fitted, can 
be adjusted by a slight movement from an aperture of 4 in, to } in. 

The Tuhe is held in a special form of Holder, ensuring absolute rigidity, 
and can be raised or lowered. 

Price of Compressor with one Glass, £7 10 O. 
Extra Glasses, each, £018 6. Price of Diaphragm, £2 5 O. 
(The Compressor can be made to fit any Cauch if desrred.) 
rrr 


HARRY WY. COx, Ltd., 


ACTUAL MAKERS of X-Ray, &c., Apparatus to the Admiralty, 
War Office, Colonial Office, Indian Government, &c. 


1a ROSEBERY AVENUE, & 415-21 LAYSTALL ST., LONDON, E.C. 


ItLustrRaTeD CATALOGUE (including Instructions to Beginners) Post Free. 
ES 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W. 


has always on hand a large and varied stock of 


SECOND-HAND 
swage, APPARATUS 


| AND PHYSICAL 


BY STANDARO MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aherystwyth, 


Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, | 


Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


g@—- Nature says: ‘Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on application by mentioning NATURE. 


DENTS CLOSKS, 


WATCHES, AND CHRONOMETERS 
FOR SCIENTIFIC USE. 
Sidereal or Mean Time Clocks for 
Observatories, £21 and upwards. 


E. DENT & CO., Ltd., 


WATCH, CLOCK & CHRONOMETER MAKERS 
By Special Appointment to H.M. the King. 


MAKERS OF THE GREAT WESTMINSTER CLOCK, 


| 


Bic BEN. Makers oF THE STANOARD CLOCK OF 
THE RovaL OBSERVATORY, 
GREENWICH, AND THE <& 4» 
Principat OBSERVATORIES © , 
THROUGHOUT THE WORLD. & ws 


Only Addresses— 


61 STRAND, and 4 ROYAL EXCHANGE, LONDON. 


NATORE 


NEW PRISM 


CxYV 


Unequalled for ASTRONOMY, NATURAL HISTOR 
and General Observations. 


BINOCULARS. 


(LONDON MADE.) 


————— , —- 


Complete 
in 
solid leather 


x 8 


| 

| SPECIAL FEATURES— 

—Optical excellence. 

—Strength of construction. 

—Light weight, owing to special metal used in the bodies. 

.—Price within the reach of those requiring good Field 
Glasses for all purposes. 


Pwndo 


| 


iB. E. STALEY & CO., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


=a Please Write for Booklet. 


The New Manifolding 
Hammond Typewriter. 


A Hammond Typewriter will do anything any other 
typewriter does—and do it better. Beside, it has 
twenty exclusive features, not one of which is possessed 
by any other writing machine, 


WHY zs the Hammond the Best Machine for 
Stenographers ? 


BECAUSE 

Perfect and Permanent 

Alignment, 
Work in Sight, 
Manifolding, 
Speed, 
Durability, 
Noiselessness, 
Interchangeable Type. 
Light Elastic Touch, 
Perfect Paper Feed, 
Any Width Paper, 


> essential requisites, and the Flammona 
possesses them all, 


| On account of the TYPE being interchangeable, it is most 
useful to SCIENTIFIC work. 


Call and test Machine or write for Catalogue, free on appli- 
cation to :— 


The Hammond Typewriter Ce., 


50 QUEEN VICTORIA ST., E.C. 
164 DEANSGATE, MANCHESTER. 


= 
S 
x 
x 


MANCHESTER BRANCH: 


Cxv1 NATURE {JuLy 20, 1905 


VAPOUR PRESSURE 
APPARATUS. 


A convenient modification 


A NEW PATTERN 


FORTIN’S 
STANDARD BAROMETER 


Registered Design No. 420,297. 

As will be seen by the illustration, this Barometer is 
built on original lines. 

By the absence of the ordinary tubular enclosures (in the 
usual form of instrument) the mercurial column is FULLY 
EXPOSED to view, NO SHADOWS are thrown upon 
the column, and therefore an extremely accurate and in- 
stantaneous reading is made possible. The scales being 
graduated upon the flat side p'eces the DIVISIONS AND 
FIGURES ARE ALWAYS IN VIEW, and the vernier 
is very much more legible than in the ordinary tubular 
patterns. 

The bore of the tube is 0°5 inch. 

The scales are graduated in inches and millimetres, and, 
by means of the verniers, are capable of being sub-divided 
to read to 0°002 inches and 0°1 m/m. 

The attached Thermometer on the hody of the instru- 
ment is graduated in Fahrenheit and Centigrade scales. 

It is the BOLDEST Standard Barometer made. 

The PRICE 1S LOWER than that of any other form 
of Standard Barometer of the same dimensions. : 

It yields readings equally close as the bighest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, “THE STUDENTS,” 


designed for Schools for demonstration work, and small 
private Observatories ; bore “25 ; reading to ‘01 inch 
and *1 millimetre. 


£3 7s. 6d. 
Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, Lto., 


46, HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEORDLOCICAL INSTRUMERTS. 
| Telegrams: Rapkin, Lonpon. Nat. TeEL.!1981 Holborn. Estd. 150 years. 


1 


r] 
(ioay 7 cre & sons | W.H.SMITH & SON’S 
0 A ERARY 


EMBRACES ALL THE MOST IMPORTANT BOOKS, 


BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
SCIENTIFIC APPARATUS HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
a NATURAL HISTORY, LITERATURE AND ART, POETRY 


AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 
AND MISCELLANEOUS WORKS. 


9 RRA nnn 

Complete Equipments The newest and best books of popular interest are 
in added as published. 

The books are delivered to the Bookstalls to Sub- 


Apparatus & Chemicals scribers’ orders, carriage paid. 


Over 800 branches to which Subscribers can be trans- 


of Regnault’s classic 
form. 


The barometer tubes 
are of syphon form, and 
are completely enclosed 
in a brass water-bath 
with plate-glass inspec- 
tion windows. 


Price complete (with- 


out Mercury), 


a > S&S oO. 


WRITE FOR DESCRIPTIVE 
PAMPHLET. 


The Cambridge Seieatiti Instrument Co., Ltd, 


CAMBRIDGE, ENGLAND. 


FOR CHEMICAL, ferred. 
——"_ oF a ae ae Special Travelling Subscriptions entitling Members to 
BACTERIOLOGICAL, exchange at any branch without previous notice. Terms 
| on application. 
ELECTRO-CHEMIGAL, Books exchanged by Parcels Post, Rail, or other 


means from the Head Office to any part of the United 
Kingdom. Boxes supplied gratis. 
Prospectus and list of recent books in circulation and 
any other information can be obtained upon application. 
A catalogue of Surplus Library and New 
Remainder Books, offered at greatly reduced prices, 
is published monthly, and supplied gratis on application. 


SARDINIA ST., LONDON, W.C. § oBeye%. 186 STRAND, LONDON, W.C. 


7 nr ee OF BRANCHES at all the Railway Bookstalls. 


METALLURGICAL, 


AND AGRICULTURAL 
LABORATORIES. 


NATURE 265 


THURSDAY, JULY 20, 1905. 


ARCTIC METEOROLOGICAL OBSERVATIONS. 


The Norwegian North Polar Expedition, 1893-1896; 


Scientific Results. Edited by Fridtjof Nansen. 
Vol. vi. Published by the Fridtjof Nansen Fund | 


for the Advancement of Science. 

20 plates. 

1905.) 

T is a misfortune that meteorological results de- 

mand so many figures for their discussion, and 
so much space for their exhibition. Vol. vi. of the 
Norwegian North Polar Expedition, dealing with 
the climatology of the area through which the Fram 
drifted in its memorable voyage, 1893-6, is a most 
interesting book, but its size and appearance might 
repel any but the most ardent meteorologist. The 
discussion of the observations has been undertaken 
by Prof. Mohn, of Christiania, and the arrangement 
is a model of clearness and efficiency. Prof. Mohn 
superintended the whole meteorological equipment, 
suggested the plan of work to be carried out during 
the voyage, and arranged with Captain Scott-Hansen 
the general management of the meteorological work. 
We imagine Prof. Mohn must be gratified with the 
success of his arrangements, and the intelligent 
interest which the officers of the expedition have 
shown in the work. Notwithstanding the severity of 
the climate, there is hardly a gap in the series of 
observations. At sea, the observations were talxen at 
intervals of four hours, but for the greater part of 
the time the readings were made every two hours, 
with a regularity that compels admiration. The 
result is that we have, with very considerable accuracy, 
the climatological elements of a region in the circum- 
polar Arctic Ocean, where the surface of the earth 
during the whole time was of a unique homogeneous 
nature, consisting of a level of frozen water, remote 
from continents and islands, and with an uninter- 
rupted free horizon. 

The wind, particularly with regard to direction and 
velocity, is the first element discussed. To obtain a 
sufficiently long series of observations for investi- 
gation, Prof. Mohn divides the interval into three 
groups, a dark season when the sun was below the 
horizon, a sunny season during which the sun was 
above the horizon for practically twenty-four hours, 
and the equinoctial months, during which there was 
regular day and night. 
during the dark season the wind shifts generally 
against the sun. Only during four hours in the 
twenty-four does the wind veer with the sun, while in 
the sunny period the wind veers with the sun, backing 
about six hours, divided into periods of two hours 
each at three different periods of the day. In the 
equinoctial months the backing and veering are 
equal, the wind shifting with the sun during the night 
and morning, and against the sun from 10 a.m. to 
io p.m. The diurnal period of the wind’s direction 
is a phenomenon which still awaits an explanation, 
and the different direction of the shift of the wind in 
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Pp. xiv+659; 
(London: Longmans, Green and Co., 
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The discussion shows that | 


the dark and in the sunny season seems to be of some 
importance for the solution of the problem. With 
reference to the velocity of the wind, it is shown to 
be greater when the sky is overcast than when it is 
clear. In the former case, the average velocity is 
3-09 metres per second (11-4 miles per hour), and in 
clear weather only 3.54 metres per second (8 miles per 
hour). The greatest velocity recorded appears to be 
jo miles an hour in February, 18096. 

The discussions of the variations of temperature are 
very interesting, but the results drawn from them re- 
garding the periods of the meteorological elements 
must of necessity be less trustworthy than if there had 
been a longer series of observations at disposal. It 
may therefore be premature to draw conclusions as to 
the connection between the different observed pheno- 
mena, and between those phenomena and their prob- 
able causes. The desirability of a longer period, and 
the character of the errors that can be introduced by 
the comparison of but few values, are shown very 
readily if we attempt to derive the month of lowest 
temperature from the figures given. The readings 
are centigrade, and show the mean temperature for 
each month :— 


January February March April 
1894 — 35°72, 35°57 - 37°08 — 21°31 
1895 3371 — 37°18 = 35.01 ~ 28 89 
1896 = 37 33 ee aaa LOO TORTS 
Mean ~—35°59 =~ 35°83 = 3958 = 2275) 


The great variation of temperature in March, 1896, 


| making it nearly equal to that of April, demonstrates 


the uncertainty that must accompany any attempt to 
derive mean values from short periods. But the de- 
ductions drawn directly from the observations, and 
supported as they are in many instances by similar 
observations made in Arctic Jatitudes, are not liable 
to the same uncertainty. Among these results may 
be placed the following :—Throughout the dark winter 
months, when the sky is clear, the lowest temperature 
occurs in the day, the highest during the night. 
Generally, in the other months, we have the ordinary 
diurnal period. With the sky overcast, the diurnal 
period, with a minimum in the early morning hours 
and maximum after noon, is very well developed in 
all the months except January. 


“The most striking feature,’ says Prof. Mohn, 
‘*seems to me to be the distinct diurnal period of the . 
ordinary march in the winter and dark season, with 
the sky overcast and relatively higher temperatures. 
The inverted period with clear sky in the dark season 
seems to be due to the diurnal period of the wind’s 
direction. The dark-season period with its stronger, 
south-easterly winds, is hardly to be accounted for by 
the radiation from the sun or sky.” 


The forms of cloud, the relative humidity, and the 
amount and character of precipitation are discussed at 
full length, but do not present results of unusual 
importance. With regard to the latter, however, it 
is not altogether uninteresting to notice that the 
number of days in a year on which rain is probable 
is 49, while snow may be expected on 157 davs, and 
some form of moisture will be collected on 180 days. 
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Hail fell on only 5 days throughout the whole period. 
Rain can fall only from May to October, and July 
has the greatest number of rainy days, also it is the 
month which gives rise to the greatest amount of fog. 
Very considerable care was taken to determine the 
temperature of the Polar ice, but, naturally, much 
difficulty was experienced in recovering the thermo- 
meters from the bore-holes, in which they might be 
frozen fast, while during the summer, the viscous ice 
would close round them, requiring the thermometers 
to be dug out. Neither it easy to remove the 
sources of error from the observations, especially from 
the cffeets of brine contained in the ice, which was 
apt to fill the bottom of the holes even during the 
coldest season, whilst during the summer all the holes 
were filled with briny or saline water, the salinity of 
which decreased inversely as the temperature. This 
brine percolated from a different level to that in which 
the thermometer was placed. In the winter time the 
temperature of the ice inereased from the surface 
downward, and therefore the brine at the bottom of 
the hole was probably of too low a temperature. On 
the other hand, in the summer time, the ice near the 
surface was warmer than that lower down, and the 
brine would be less saline, and consequently lighter in 
the upper layers than in the deeper, so that in the 
summer time the temperature reading would again 
be too low. The result drawn from the observations is 
that the surface of the ice, in all months with the 
single exeeption of June, is warmer than the air. The 
diflerenee is greatest in Deeember, amounting to 
16° F. The surface of the ice, being covered, except 
during a short time in summer, with snow, is pro- 
tected from cooling by radiation upwards, and reeeives 
heat from the underlying warmer layers. This, no 
doubt, is the main factor in the explanation, though 
other causes are suggested by Prof. Mohn. 

The book contains also an account of the meteor- 
ological observations made during the sledge expedi- 
tion to Franz Josef Land in 1895-6. From this 
account we ean quote only one remarls, which illus- 
trates the determination of the leader of the expedi- 
tion to secure an unbroken series of observations. 


is 
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“We had ao lantern for the reading of the thermo- 
meter, and 1 tried in vain to construct one, which 
would not burn more oi] than we eould afford to use. 
But our eyes of course became gradually trained to 
see in the dark, and even in mid-winter, with no 
moonlight, there was so much light reflected from 
the snow that the column of the darkly coloured 
Metaxylol was dimly visible, and also the figures of 
the thermometer scale, but not the division marks.” 


Dr. Nansen therefore apologises for the absenee 
of the decimal reading, which is missing about the 
time of new moon. The interest of the book is neces. 
sarily largely eentred in the fact that the erew of the 
Fram laboured so diligently and so well to overcome 
the difficulties that were imposed upon them by the 
situation in which they were placed. To go up to the 
crow’s nest to take additional readings of the instru- 
ments in dark, wintry weather seems to have been 
source Of positive enjayment to those who took part 
in these observations. 
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The of Europe and Asia. 
Mpheraky. Pp. vitit+198; 24 plates. 


Rowland Ward, Ltd., 1905.) 

Rat the present day most works on ornithology of 
4 «general character are of little permanent value 
because the broad outlines of the northern fauna have 
already been adequately dealt with. What we want, 
and what we so seldom see, are complete life-histories 
of separate groups of birds, adequately illustrated and 
descrihed by ornithologists who are both well 
acquainted with them in the fAcld and are eapable 
of summarising their labours in an aecurate scientific 
account. To do this a very large series of birds 
must be eollected, cxamined and digested, and this 
means years of travelling and study with little 
monetary reward as the result. Nevertheless, the 
works of such men are of great and permanent value, 
although their costly nature must ever be a constant 
drawback to the producer. No good form of eolour 
printing is cheap, and as this is a sine qua non in 
works of this kind, the results can only pass into the 
hands of a public ** fit but few." 

The latest of these monographs is that of * The 
Geese of Europe and Asia,” by Mr. S. Alpheraky, 
and the Russian naturalist is to be congratulated in 
giving us the first detailed account of this interesting 
and, we may say literally, confusing group of birds. 
It is an admirable treatise, full of researeh in field 
and museum, and the work of one who has carefully 
studied the subject from all points of view. There 
are twenty-four coloured plates by Mr. F. W. 
Frohawk, which are unfortunately only moderately 
successful. Twenty-one of these represent the 
different kinds of geese described by the author, and 
for the most part the lithography is weak and hard, 
and evidently does not do justice to the artist’s eareful 
work; whilst the three plates representing the bills 
of four various kinds are excellent, and will be of 
the greatest use both to sportsmen and naturalists in 
the determination of species. The frontispicee to the 
work represents the assemblage of white-fronted and 
red-breasted geese on a sandspit, and is from the 
brush of Dr. Sushkin. The idea of movement exhibit- 
ing the various attitudes into which these birds throw 
themselves is very fairly represented, but the technical 
work of painting and the drawing of some of the 
wings, as well as the general composition, leave 
much to be desired. It seems a thousand pities that 
chromolithography is a dying art, and that no firm 
in Europe is capable of turning out first-class work 
except W. Greve, of Berlin. For all we know, these 
drawings by Dr. Sushkin and Mr. Frohawl may 
have been soft and truthful representations of nature, 
but here we only see hard and black lines such as 
nature never shows. 

Mr. Mpheraky is evidently a keen sportsman as 
well as a good naturalist. and he rightly holds a 
high view of the remarkable intelligence of this class 
of birds, 


“ Geese,” he says, ‘t afford one of the most difficult 
kinds of fowling. However cunning man may be, he 
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finds it extremely difficult to over-reach these wary 
birds, and in some places one may sce them in 
hundreds of thousands for several weeks at a stretch 
without the possibility of securing a single specimen. 
This js especially the case in  thiekly populated 
recions, where the geese already know that danger 
may threaten them.’ 


By this, we know that the writer has toiled and 


suffered many disappointments. In certain British 
waters where for three seasons Brent geese were 


abundant we never obtained more than one good shot 
with the punt gun in a season. This was yvenerally 
at the commencement, when the birds arrived in late 
October. After this date we could only “ lools ** and 
“Jong.”’ Other species are equally cunning. 

The key to genera, species, and subspecies with 
which the author furnishes us an excellent com- 
pilation, although he docs not make clear the differ- 
ence between species and subspecies. For instance, it 
appears that full specific rank is accorded to Branta 
bernicla, Branta bernicla glaucogaster, and Branta 
bernicla nigricans, the three varicties of the Brent goose 
which visit our shores. Jf those which are furnished 
with trinomial names are intended io he suhspecies, 
and it is a very doubtful point if they deserve even this 
distinction, the author should say so in his table, 
Personally we do not think that there is any reason 
for separating these three well marked varieties. We 
have killed all three fram one flock, and visitors to 
the northern breeding-places of these birds have also 
found all three, as well as intermediate forms, breed- 
ing teyether on the same ground. If such splitting 
were to come into general use, endless new subspecies 
must be created amongst the goldfinches, crows, 
skuas, &c., and many other birds we could mention 
the slight focal peculiarities of which afford small 
points of distinction. Neither is the author consistent 
in this respect, for he refuses to recognise “ two geo- 
graphical races, much less two species,’’ of grey 
veese living in eastern and western areas, and also the 
American and European forms of the white-fronted 
goose as distinct. With regard to the bean goose, 
Mr. Alpheraky recognises three distinct races, 
A. segetum, the common hcan goose, A. arvensis, 
which possesses white feathers at the base of the bill, 
und the eastern bean goose, .J. serrtrostris, a bird 
described by Swinhoe, which is larger,  dis- 
tinguished by its more massive bill. Another species 
elosely allied to the last named, namely, -1. mentalis, 
hut which was first described by Przewalski in 1876, 
seems to he of very doubtful rank, and may be only 
a large form of the Siberian bean goose. 

In this excellent monograph the author gives us 
all we wish to know about the difference of sexes, 
gradual growth from nestling upwards, plumage 
variation, moulting, local names, chase, and colour 
of the soft parts, the latter, perhaps, the most im- 
portant point of all in the determination of species. 
Many excellent outline figures of the bills are also 
given, so that the reader has no difficulty in recog- 
nising the differences of the various races even if he 
feels inclined, as he must sometimes do, to question 
the necessity of specific separation. 
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| To the oologist, too, the table and descriptions to be 

' found on pp. 183-190, furnished by Mr. G. F, Gobel, 
are of the most exact and comprehensive nature, and 
the book is one that every working naturalist or wild- 
fowler should possess in his library, for it is by far 
the best worl that has as yet appeared on this 
interesting fainily of birds. Ii (ML 
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cule. ip, (Paris: Librairie Scientifique, 
A. Hermann, 1905.) VPrice 5 franes. 
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HE application of clectric heating to various 

metallurgical and other industries has of fate 
been making very rapid progress, The time seems, 
therefore, to be well chosen for examining the various 
stages of development which the clectric furnace has 
passed through. 

M. Minet has taken great pains to collect together 
as much as possible of the available information, and 
has certainly succeeded in producing an interesting 
study. Chronologicaily, he divides his subject into 
three periods :—(1) laboratory furnaces (1805-1886) ; 
(2) industrial furnaces (1886—18yo); (3) development of 
the industrial applications of the electric furnace from 
I8jo to the present day. The furnaces themselves 
are classified in nine groups, aceording to the function 
of the current and the method of its application. 
Any historical treatment of such a subject as this, 
which expects to be generally recognised as authori- 
tative, demands very great care and judgment in its 
preparation. The present review certainly promises 
to be the most complete which the electric furnace 
has vet received. 

It is, however, not so clear that the author has 
succeeded in accentuating just those developments 
which have been of the greatest influence to the 
general progress. There are no doubt difficulties in 
deciding between two such different claims as those 
of a brilliant invention and of a painstalsing scientific 
investigation. The successful historian must, how- 
ever, accurately estimate the value of each and decide 
on the relative merit according to the influence 
exerted by each upon subsequent development. 

The classification of electric furnace processes is 
complicated, not only by the large number of separate 
cases which have to be considered, but more especially 
by the very different purposes for which the electric 
current is applied. In the first place it is necessary 
to distinguish between the purely electrothermal and 
the electrolytic functions of the current. The fatter 
case embraces all such electrolytic methods as are 
carried out at a moderatcly high temperature. Here 
the electric current serves the double function of main- 
taining the necessary temperature and separating by 
electrolytic decomposition one or more of the con- 
stituents of the materials treated in the furnace. 

During recent years the most extensive develop- 
ments in electric furnace work have centred around 
the production and application of extremely high 
temperatures. The direct results of the scientifie and 
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industrial discoveries along these lines have been very 
far-reaching. The success attending the investigation 
of various chemical reactions occurring at high 
temperatures has caused a marked revival in the 
interest taken in inorganic chemical research. This 
has been especially noticeable on the Continent, 
where, to a much greater extent than with us, the 
brilliant and rapid development of organic chemistry 
had led to a marked neglect of this older branch of 
the science, 

The technical results are hardly less important. 
Several new and flourishing industries have been 
firmly established, some of them supplying hitherto 
unknown materials, which are proving themselves of 
great value in the arts. .\ still wider field of useful- 
ness for the electric mcthods of heating seems now to 
be opening up. So far as the electrolytic and high 
temperature applications are concerned, there has 
been no direct competition with any existing technical 
processes. But now that the engineer and chemist 
have become familiar with the use of the clectric 
furnace, there is a great tendency to extend its 
employment to work which requires temperatures 
already attainable by fuel heating if properly applied. 

The possibility of generating the heat just where it 
is required, the ease of regulation of temperature, and 
the accompanying economy of heat losses, are the 
chief factors which tell in favour of electric heating 
under these conditions. The production of carbon 
bisulphide and the rapid development of the electrical 
manufacture of steel form excellent examples of what 
is being achieved technically in this direction; whilst 
even in the laboratory electrically heated tube and 
muffle furnaces are being largely employed in place of 
those heated by gas. 

It is with the interesting details of such subjects 
as these that M. Minet is concerned. In view of the 
fact that this is but the first part of his complete 
work, it is impossible to do more than point out these 
main divisions of the subject. The anthor has drawn 
largely on the patent literature, and has copiously 
illustrated his descriptions with excellent diagrams 
and with the portraits of many of the leading investi- 
gators in this field of work. R. S. HuTtox, 


OURS SOOKMSHELEE, 
Elementary Microscopy. By F. Shillington Scales, 
F.R.M.S. Pp. xii+ 179. (London: Bailli¢re, 


Tindall and Cox, 1905.) Price 3s. net. 
No instrument of research has such wide application 
in various branches of science and commerce as the 
microscope. It is, perhaps, scarcely too much to say 
that the principles underlying its construction and use 
are often disregarded by those who employ it, and 
sometimes totally ignored. Any treatise, therefore, 
on this subject, however unpretentious, is to be cordi- 
ally welcomed, and the book now under notice is one 
that should meet a pressing need. It is written for 
beginners or for those who have used a microscope 
without troubling to understand it, and who conse- 
quently have never by any chance used it at its best. 

The books commences with a description of various 
simple magnifiers and a descriptive diagram showing 
the essential parts of a microscope. These parts and 
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the various accessories are in turn described more 
fully, as well as such appliances as are usually only 
found in the best instruments. 

The most important points, such as substage con- 
densers and fine adjustment construction, are treated 
somewhat fully. As to the choice of a microscope, 
reference is made to the fact that in medical schools 
and elementary science laboratories, where the cheaper 
form of instrument is usually provided, still no in- 
struction is given as to its use, and that it is too 
often looked on as a mere magnifying glass. This is 
unquestionably true, and it is much to be deprecated 
that, in cases where the microscope performs such 
an important part in the work of instruction, no 
attention whatever is bestowed on its principles and 
use. The most interesting paragraphs in the book 
are, perhaps, those in which a comparison is made 
between the English and Continental stand. That 
the form of instrument now known as the English 
model is generally much superior in design and con- 
struction to the Continental stands is admitted and 
insisted on hy the majority of those whose opinion 
is of value. .\t no period for many years past has 
the English microscope stand held such a high place, 
and it is greatly to be hoped that those who are in 
a position which gives them opportunities of recom- 
mending one form or another will recognise this. It 
is much to be regretted that, so far as objectives are 
concerned, the same cannot be said. Some English 
makers do undoubtedly produce lenses of good quality, 
but the average is not so high, and the finest objec- 
tives produced by Messrs. Zeiss are still unexcelled 
by those of any other makers. In the production 
of substage optical appliances, this country holds, 
as it has always done, a very high position, and it 
is difficult to understand why the same cannot be 
said of objectives. .\ll the usual microscope acces- 
sories, as welt as their method of use, are described 
as fully as the circumstances permit. 

Chapters vi. and vii, are devoted to the practical 
optics of the microscope and its manipulation. This 
is the most important section of the book, and should 
be carefully studied. Perhaps more space might have 
been devoted to this, although it is quite easy to 
understand the difficulties that might arise in at- 
tempting anything like an exhaustive treatise on 
microscopic optics, debatable as the subject still is. 

Altogether, the book is to be commended as a 
genuine attempt to treat the subject in a sim” 
straightforward manner, so that the reader for whom 
it is primarily intended may grasp its meaning with- 
out difficulty. Tle Uo 1B 


Edited 
XXXVI + 160. 
1905.) Price 


The Practical Photographer’s Annual, 1905. 
iy Ueki J (C, Marelererett, IP a, 
(London: Hodder and Stoughton, 
iS, Ce, El 


THESE pages, as we are told in the preface, arc 
intended to serve no other purpose than to aid the 
memory of the busy photographer, and if possible to 
anticipate his daily needs. 

An examination of the book shows that the editor 
has very successfully accomplished his task, and at 
the same time has not made the volume of such 
a bulky nature as to render its size inconvenient. It 
is true that more references night have been inserted, 
but such an addition would perhaps be questionable. 

The four sections into which the book is divided 
include a dictionary of practical hints, dodges, &c.; 
a collection of tables, weights, measures, everyday 
formule, &c.; a directory of the photographic societies 
of Great Britain and Ireland; and finally, a set of 
indices to the first twelve numbers of the present 
(library) series of the Practical Photographer. Each 
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of these sections is arranged so far as possible 
alphabetically, so that ready reference is greatly 
facilitated. “We thus have a concise and practical 
dictionary which should be found of very general 
utility. 


Murray’s Handbook of Travel-Talk. Nineteenth 
edition. Pp. 688. (London: Edward Stanford, 
1905.) Price 3s. 6d. 


Tuat this little pocket-book meets the requirements 
of travellers is shown by the fact that this is the 
nineteenth edition that has been issued. The success 
of such a companion depends mainly on the arrange- 
ment and scope of the material which it contains, and 
on these points it seems difficult to suggest any 
improvements. This edition is divided into fourteen 
distinct but comprehensive groups of subjects, each 
one containing exclusively those words and phrases 
which naturally belong to each section. Great pains 
seem to have been taken to bring the information up 
to date, motoring, for example, having quite a large 
part devoted to it. The Britisher is equally helped in 
either French, German, or Italian, and such a vade 
mecune as is here presented should be found of great 
service to everyone who crosses the Channel. 


PEt S Oe bik SE DITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or lo correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
Ne notice is taken of anonymous communications.] 


The Pressure of Radiation on a Clear Glass Vane. 


In Nature, June 209, a letter from Mr. G. F. Hull 
appeared under the above title. In it the writer claims to 
have verified experimentally that the pressure upon a 
transparent vane is equal to the difference in the density 
of energy in front of and behind the vane, and reference is 
made to a difference of views regarding the theory of the 
pressure in a non-absorbing medium. 

In regard to the latter point, the same result is obtained 
for the particular case in question whether the beam of 
light is considered simply as a carrier of momentum or 
whether the pressure due to radiation is regarded as arising 
from a mechanical bodily force integrated throughout the 
material medium in which the radiation is being pro- 
pagated. Consider the latter theory for steady radiation 
consisting of plane polarised waves of simple harmonic 
period 2m/xc propagated along Ox (see Larmor, Phil. 
Mag., vol. vil., p. 578, 1904). 

We have 

edY_ dy, 
¢ Of ax’ 
where e is complex if the medium is absorbing. 


The mechanical force per unit volume is directed along 
Ox and is given by 


th, Be eel (2) | 
y (true current) acl ge ome =) 


If all the interfaces are perpendicular to Ox, then y and Y 
are continuous throughout, whether the medium vary con- 
tinuously or abruptly ; consequently the mean value of the 
mechanical force upon any slice of the medium can be 
expressed as a pressure per unit area upon each surface 
equal in amount to the mean value of (7?+Y’)/Sm at the 
surface. Thus for any vane suspended in free wther (or 
air) the resultant mechanical force is equivalent to a 
pressure per unit area equal to the difference in energy- 
density in front of and behind the vane. 

The apparent confusion arises from the usual statement 
that the mean value of y?+Y* can only vary along Ox 
in the case of an absorbing medium, but this is true only 
for progressive waves. For a transparent medium of re- 
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fractive index » conveying progressive and regressive waves 
the mean value of (y?-+n’Y?)/Sz, or the mean value of the 
energy density, is constant; but the mean value of 
(72+ ¥?)/8" varies harmonically along the direction of 
propagation. For a plate extending from x=o to Bailie 
and subjected to a normally incident beam of mean energy- 
density 1, it can easily be verified that the mean value of 
(y°+Y*)/8m within the plate is equal to 
L241)? = (2? — 1)? cos 2vee(h -- x)}/\(2? + 1)? sin? nh + gr 

cos? Kh} 5 
consequently the resultant pressure is equal to 


21 (v2 —1)2 sin? seh] (2? + 1)? sin® nxk + 42° cos wh}, 


or equal to 2J,I, where J, is the normal reflecting power 
of the plate for the radiation used. 
T. H. Haverock. 
St. John’s College, Cambridge, July 14. 


An Omitted Safeguard. 


1N two schemes set out in a recent issue of NATURE, one 
dealing with the requirements of Oxford and one with 
the organisation of applied science in London, there 
appears a noteworthy ontission. 

If the weather is proverbially the first topic of con- 
yersation of Englishmen, it is surely because of the in- 
fluence it has on the well-being of the community. 

Yet in both the schedules referred to no provision is 
made for research in meteorology. It is singular how 
tardy is the recognition of so important a factor in the 
national welfare. It is to meteorology that we constantly 
appeal for help. By its daily survey of rainfall it safe- 
guards our water supply (now a very anxious problem, 
being outpaced by the ever-increasing demands of popula- 
tion, sanitation, railways, or manufacturing machinery). 
We turn to it for the comparison of localities and to study 
the effects of climate or fog upon health and disease, or 
to ascertain the relations of temperature, sunshine, or rain- 
fall to the prosperity of the crops and fruit gardens. We 
look to the readings of the barometer to protect the safety 
of those working underground. Meteorology takes 
cognisance of the force of the wind for the protection of 
structures, or of storms likely to imperil the mariner on 
his voyage, and by the extension of, and the improved 
modes of, forecasting the weather is becoming each year 
of greater service to all. 

Without encroaching further upon the limits of your 
space, sufficient has perhaps hcen said to show primd facic 
grounds (while so much is proposed to be devoted to 
physics, geology, or botany) for the consideration of a 
possible chair in meteorology, or for in some other way 
repairing an omission of so serious a kind in the schemes 
lately propounded. The large amount devoted annually 
to meteorology in the United States shows the appreciation 
of its utility to all classes of the community by so practical 
a people as the Americans, and that the outlay is amply 
recouped by the value of the services rendered by it. 

Ricnarp BENTLEY. 


The Hydrometer as a Seismometer. 


In Nature of June 29 Mr. Bennett discusses the motion 
of a floating hydrometer when vertical motion is imparted 
to the (rigid) vessel containing the (incompressible) fluid 
in which the hydrometer floats. The solution offered is 
that the whole system moves precisely as a rigid body 
would move, and this solution clearly satisfies the very 
simple equations of motion in the problem considered. 
But is such motion stable? In general it is not, and I 
believe that Faraday studied experimentally the ‘‘ crisp- 
ations *? of a free surface of liquid when small vertical 
oscillations were imparted to the containing vessel. 

This hardly affects Mr. Bennett’s conclusion that a 
floating hydrometer is an unsatisfactory form of seismo- 
meter, but perhaps it may explain the positive results 
which some observers have obtained; elastic yielding of 
vessel or hydrometer, although conceivably an adequate 
explanation, is not the only one open to us. 

Cambridge. C. V. Burton. 
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SOHUES OS SINONIEISUEN GIES 


Vili. Os tHE Darrmoor AVENUES (Continued), 


M Y inquiries began at Merrivale because there isa 
circle associated with the avenues a little to the 
south of the west end of the longest; and again nearly, 
or quite, south of this there is a fine menhir, possibly 
used to give a north-south line. There is another men- 
hir given on the Ordnance map, Aziniutlhy Ne Oome oO wk e 
which, with hills 3° high, points out roughly the place 
of sunrise from the circle in May (April 2g). Although 
this stone has been squared and initialed, 1 think | am 


justified in elaiming it as an ancient monument. 
There is still another, azimuth N. 83° E., giving a 


line from the circle almost parallel 


to the avenue. | hope some local “ on 
acheologist will examine it, for if a = 
ancient it will tell us whether the y --- 
N. avenue or the cirele was built yo 

first, a point of which it is difficult ‘ me 


to overrate the importance, as it 
will show the strict relationship 
between the astronomy of the 
avenues and that of the cirele, and 
we can now, I think, deal with the 
astronomical use of circles after the 


results obtained at Stonchenge, 
Stenness and the Hurlers as an 
accepted fact. With the above 


approximate values the date comes 
out 1750 B.c., the declination of the 
Pleiades being N. 6° 35). 

T now pass on from Merrivale as 
an cxample of those avenues the 
direction of which lies somewhere 


in the E.-\W. direction. Others 
which I have not seen, given by 
Rowe, are at Assacombe, Drizzle- 


combe and Trowlesworthy ; Lo 
these Mr. Worth adds Harter or 
Har Tor (or Black or). 

The avenues which lie nearly N. 


and S. are more numerous. Rowe 
gives the following :—Fern- 
worthy, Challacombe,  Trowles- 
worthy, Stalldon Moor, Batter- 
don, Hook Lake, and Tristis 
Rock. Of these IT have visited the 


first two, as well as one on Shovel 
Down not named by Rowe, and 
the next two 1 have studied on the 
6-ineh Ordnance map. 


Fernworthy (lat. 50° 38/).-— Tere 
are two avenues, one with 
AZUITUCHEN eS eeeetS) STIS 


[ots ee Rere noes timostone Fic. 20. 
at the end. We appear to be 
dealing with Arcturus 1610 B.C. 


This is about the date of the ereetion of the N. 
at Merrivale. 

The second avenue has its sighting stone built into 
a wall at the south end. Looking south along the 
avenue, the conditions are azimuth S, 8° 42’ W., hills 
a 30) 

Both these avenucs are aligned on points within, 
but not at the centre of, the cirele. 

Challacombe (lat. 50° 36’). This is a case of a 
triple avenue, probably the remains of cight iows, 
in a depression between two hills, Challacombe Down 
and Warrington. There is no circle. The azimuth is 
23° 37/ NoA\Wl Gr Se according: stomdirectiounm lie 
northern end has’ been destroved by an old stream 
work; there is no blocking stone to the south on 

1 Continued from p. 248. 
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avenue 


The sight-lines at the Hurlers, showing high northern azimuths among others. 


either of the remaining avenues, but one large menhir 
terminates one row of stones. The others may have 
been removed. So it is probable that the alignment 


was to the north. If so, we are dealing with the 
setting of Areturus, warning the summer solstice 


sunrise in 1860 B.c. To the S$. the hills are 4° 48/, 
to the N. 4° 

To this result some importance must be attached, 
first, because it brings us into presence of the cult of 
the solstitial year, secondly, because it shows us 
that the system most in yogue in Brittany was intro- 
duced in relation to that year. In Brittany, as | have 
before shown, the complicated alignments, there are 
11 parallel rows at Le Meénae (p. 90) (there were S 


Barron = 


fansaecs ithe Stati 


730 BE 


~ te 3 
\hyoras te a 
5 Mthatipehegee Ol * dy 


8 - wares 


From the 
Ordnance map. 


parallel rows at Challacombe), were set up to watch 
the May and .\ugust sunrises, and the solstitial align- 
ments came afterwards. The Brittany May align- 
ments, therefore, were probably used long before 
1860 B.c., the date we have found for Challacombe, 
where not the sun rise, but the setting star which 
gave warning of it was observed. 

It is worth while to point out that at Challacombe, 
as elsewhere, the prices: astronomers so located their 
monuments that the nearly cireumpolar stars which 
were so useful to them should rise over an horizon of 
some angular height. In this way the direction-lincs 
would be useful for a longer period of time, for near 
the north point the change of azimuth with change in 
the declination of the star observed is very rapid. 

Shovel Down, near Batworthy (lat. ao 390’ 20").— 
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A group of five rows of stones, four double, one 
single, with two sets of azimuths. 

One set gives us 22°, 25°, and 28°. They seem to 
be associated. 1 will call them A, B, and C. A is 
directed to the circle on Godleigh Common. Its ends 
are free. B is a single line of stones to the E. of the 
triple circle, about which more presently. It is not 
marked on the Ordnance map; its ends are also free. 
© has its south end blocked, I think in later times, 


was towards the north; the height of the horizon I 
measured as 45’. It may have becn an attempt to 
mark the N. point of the horizon. 

The triple cirele to which I have referred is not an 
ordinary circle. 1 belicve it to be a later added, much 
embellished, cairn. According to Ormerod, the 
diumeters are 26, 20, and 3 fect, and there are three 
stones at the centre. 

All the above avenues are on the slope of the hill 

to the north. On the south slope 


we find the longest of all, as 
shown on the Ordnance map 
survey of 1885. There is a ‘** long 
stone "’ in its centre, and at the 


southern end was formerly a 
CrOmlecheetniemethreenbovss tart 
of this avenue, and two of the 


three ‘ boys,’’ have been taken to 
build a wall. Vhe tong stone re- 
mains, because it is a boundary 


PR hesnses barrens wet 


sm aess 


Fic. 21.—The sight-lines at Trowlesworthy, showing high northern azimuths among others. 


the Ordnance map. 


by a kistvaen. The astronomical direction may be, 
therefore, either N.\W. or S.E. We find, however, a 
probable use in the N.W, quadrant, as at Challa- 
combe, .\rcturus setting at daybreak as a warner of 
the summer solstice. 


The height of hills is 46’; we have then :— 


Az N. Dec. Star Date 

. 7 “a 
22S Oo) Loma) Arcturus 1210 B.C. 
25. 35 23-200. o5 1040 ,, 
2500 340190 307 Ee A Ssom,, 


. B, C, is another avenue, which I 
will call D. Unlike the others, its northern end 
points 2° E. of N. Its southern end is blocked 
by a remarkable triple circle, the end of the avenue 
close to it being defined by two tall terminal stones. 
We are justified, then, in thinking that its orientation 
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adjacent to A 


Fic. 22.—The remains of the eight rows of the Challacombe Avenue looking North of East, terminal menhir to the extreme right. 


stone ! 

The azimuth is 2° 30 W. of 
north or E. of south. Looking 
N. from the long stone, the heigh* 
of the horizon is 2° 30/. 1 think 
this avenue was an attempt to 
mark the S. point. 

Trowlesworthy (lat. 50° 277 30"). 

The remains here are most 
interesting. This is the only 
monument on Dartmoor in which 
I have so far traced any attempt 
to locate the sun’s place at rising 
either for the May or solstitial 
But | will deal with the 


year. 
N.-S. avenue first, as it is this 
feature whieh associates it with 


Fernworthy and Challacombe, and 
in order that a comparison may be 
made | append a map showing 
the sight-lines at the Hurlers 
(Fig. 20). 

As at Merrivale, the avenue has 
a decided “ kink’ or change of 
direction. The facts as gathered from the 6-inch map 
are as follows :— 


Fron 


Az Hills Dec. Star Date 
: ° Boa oh 
S. partof Avenue N. 7 E. 2 52 4120 10 ©Arcturns 2130 B.C. 
IN on “A Ieee 93 Eee abi Lanes} 80 2080 B.C. 


This date is very nearly that of the use of the s. 
circle at the Hurlers, and it is early for Dartmoor ; 
but it is quite possible that local observations on an 
associated avenue a little to the west of the circle 
which terminates the N.-S. avenue will justify it. 
This is not far from parallel to that at Merrivale, but 
its northern azimuth is greater, so that if it turns out 
to have been aligned on the Pleiades its date will be 
some time before that of Merrivale, that is, before 
1oSo B.C. | can say nothing more about it until I 
have visited it. 

The new features to which J have referred are two 
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tumuli which in all probability represent more recent 
additions to the original scheme of observation, as 
we have found at Stenness; and show that Trowles- 
worthy was for long one of the chief centres of 
worship on Dartmoor. Their azimuths are S. 64° E. 
and S. 49° W., dealing, therefore, with the May year 
sunrises in November and February and the solstitial 
sunset in December. It is probable that, as at the 
Hurlers, tumuli were used instead of stones not 
earlier than 1900 B.c. 

Stalldon Moor (lat. 50° 27/ 45”) 1 have already 
incidentally referred to. The azimuth of the stone 
row as it leaves the circle, not from its centre as ] 
read the 6-inch map, is N. 3° E.; as the azimuth 
gradually increases for a time, we may be dealing 
with Arcturus, but local observation is necessary. 

The differences between the Cornish and Dartmoor 
monuments give much food for thought, and it is 
to be hoped that they will be carefully studied by 
future students of orientation, as so many questions 
are suggested. I will refer to some of them. 

(1) .\re the avenues, chiefly consisting of two rows 
of stones, a reflection of the sphinx avenues of Egypt? 
and, if so, how can the intensification of them on 
Dartmoor be explained ? 

(2) Was there a double worship going on in the 
avenues and the circles at the same time? if not, 
why were the former not aligned on the circles? 
On a dead level, of course, if the avenues were 
aligned on the centre of the circle towards the rising 
or setting of the sun or a star, the procession in the 
zia sacra would block the view of those in the circle. 
We have the avenue at Stonehenge undoubtedly 
aligned on the centre of the circle, but there the naos 
was on an eminence, so that the procession in the 
avenue was always below the level of the horizon, 
and so did not block the view. 

(3) Do all the cairns and cists in the avenues re- 
present later additions, so late, indecd, that they 
may have been added after the avenues had ceased 
to be used for ceremonial purposes? The cairn at 
nearly the central point of the S. avenue at Merrivale 
was certainly not there as a part of the structure 
when the avenue was first used as a via sacra for 
observing the rising of the Pleiades. 1 have always 
held that these ancient temples, and even their 
attendant long and chambered barrows, were for the 
living and not for the dead, and this view has been 
strengthened by what I have observed on Dartmoor. 

There was good reason for burials after the sacred 
nature of the spot had been established, and they may 
have taken place at any time since; the most probable 
time being after 1000 B.c. up to a date as recent as 
archeologists may consider probable. 

Mr. Worth, whose long labours on the Dartmoor 
avenues give such importance to his opinions, ob- 
jects to the astronomical use of those avenues because 
there are so many of them; he informs me that he 
Iksnows of 50; I think this objection may be considered 
less valid if the avenues show that they were dedicated 
to different sacred uses at different times of the vear. 
For instance, Challacombe is not a duplicate of Mer- 
rivale; one is solstitial, the other deals with the May 
year, and a complete examination of them—I have 
only worked on the fringe—may show other differ- 
ences having the same bearing. — 

In favour of the astronomical view it must be 
borne in mind that the results obtained in Devon and 
Cornwall are remarkably similar, and the dates are 
roughly the same. Among the whole host of heaven 
from which objectors urge it is free for me to select 
any star I choose, at present only six stars have been 
considered, two of which were certainly used after- 
wards at Athens; and these six stars are shown by 
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nothing more recondite than an inspection of a pre- 
cessional globe to have been precisely the stars, the 
“ morning stars,’’ wanted by the priest-astronomers 
who wished to be prepared for the instant of sunrise 
at the critical points of the May or solstitial year. 
NorRMAN LOCKYER, 


THE BOTANICAL CONGRESS AT |TENNAD 
HE International Botanical Congress, held at 
Vienna on June 11-18, was an impressive 
demonstration of the activity of botany as a science, 
and of the enthusiasm of its adherents. Vienna is 
not the most central town for a meeting-place, but, 
nevertheless, more than six hundred botanists, men 
and women, representing nearly all the important, 
and many of the Jess important, botanical institutions 
of the world, met together there. As might have been 
expected, the central European «element predominated, 
but there were a goodly number of Americans re- 
presenting the southern and far western as well as 
the eastern States, while from the Far East came a 
deputation of two Chinese. 

On the first day of the Congress, members were 
invited to be present at the opening of the Botanical 
Exhibition, which was held in the orangery of the 
historic Palace of Schénbrunn, just outside the town. 
The exhibition was an interesting one, and gave a 
good ‘dea of the present position of botany from a 
teaching as well as from a more general point of 
view. There were fine series of diagrams, and 
coloured photographic lJantern-slides of microscopic 
preparations, flowers, plant associations, and other 
objects; living cultures of Algze; apparatus of all 
kinds; and some beautiful photographs of tropical 
vegetation in Brazil, Malaya, and elsewhere. A re- 
markable feature was the unique specimen of Fockea 
capensis, a member of the family Asclepiadacez, 
which, originally brought from the Cape, still remains 
the only known specimen. The plant has a hard, 
woody rhizome, as big as a child’s head, from which 
in the rainy season numerous shoots are developed. 
It was figured and described by Jacquin in his 
“ Fragmenta ’’ at the beginning of the last century. 

The Botanic Garden of Schéubrunn brings to mind, 
at any rate for the systematic botanist, the name of 
Jacquin, and some of his manuscript and original 
drawings were an important feature of the exhibition, 
and a subject of envious admiration of certain 
American botanists; we in London are proud to 
possess some of Jacquin’s work, in the form of 
botanical letters to Sir Joseph Banks’s librarian, 
Dryander, copiously illustrated with exquisitely deli- 
cate drawings. His herbarium, consisting largely of 
plants cultivated in the Vienna and Schénbrunn 
gardens, was bought by Banks, and is now in the 
general collection at the Natural History Museum. 
Nicolas Joseph Jacquin was professor of chemistry and 
botany at Vienna from 1768-96; later in the week 
of the congress a bust was unveiled in his honour 
in the Fest-Saale of the university. To quote from 
Prof. Wiesner’s appreciation at the ceremony :—‘‘ His 
broad horizon and great powers of organisation were 
shown in the fact that, in the second half of the 
eighteenth century, no scientific, and especially no 
natural scientific, undertaking was started in which 
Jacquin did not take an important part. He embodied 
the ideal of the academic teacher.’? On the same 
occasion was also unveiled the bust of Jan Ingen- 
housz (1730-99), a Netherlander by birth, who spent 
the greater part of his working life in Vienna. 
Physician to the Empress Maria Theresa and the 
Emperor Joseph II., botanists know him best as one 
of the earliest workers in the sphere of plant 
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physiology; to quote the inscription beneath the bust, 
“Qua ratione plantae aluntur, primus conspexit."’ 

On the evening of June 11, the members met in 
the Hall of the ‘‘ Kaufminnseher Verein,’’ when Prof. 
Julius Wiesner, the well-known head of the Institute 
of Plant Physiology, welcomed the botanists of the 
world to the home of Clusius, Jacquin and Unger; 
and the botanists renewed old friendships or made 
new ones over the Abendskarte and the inevitable 
Bier. At the official opening, in the great festal hall 
of the university, on Monday morning, greetings were 
given by the famous geologist and president of the 
Academy of Sciences, Prof. Eduard Suess, Prof. 
Wiesner, and others. 

The general programme included lectures or papers 
by well-known men on topics with which their names 
have become associated. Thus Prof. Goebel discussed 
the subject of *‘ Regeneration,’’ and Dr. D. H. Scott 
gave an account of the present state of our know- 
ledge of the Pteridosperms—the fern-like seed-plants 
of the Carboniferous flora—the illustration of which, 
by actual specimens, in the form of lantern-slides, was 
especially appreciated. 

The development of the European flora since Tertiary 
times formed the subject of a group of papers. Prof. 
Engler, in stating the general problems, referred 
to the part played by man and his worlss, especially 
during the last century. He pleaded for the preserva- 
tion of sueh plant-formations and plant-societies as 
throw a light on the past history of the European 
flora, citing as an example the National Park in the 
United States of North America. [In the same con- 
nection Dr. Lauterbonn aslsed the help of the con- 
gress towards securing the preservation of part of the 
primitive forests of Bosnia, which, he stated, were in 
imminent danger of destruction. An _ interesting 
paper on the history of the development of the flora 
of the North German ‘* Tief-land ** was read by Prof. 
Weber. Covered by the sea since Oligocene times, 
this area became dry land during later Pliocene times, 
and the earliest vegetation of this period is remarkable 
for the oceurrence of the vine, which is now generally 
regarded as an introduced plant in Central Europe. 
The plant-life of this area was, during the diluvial 
period, repeatedly crushed out of existence by land- 
ice, the intervening periods of vegetation being re- 
markable for the appearance of plants indicating a 
milder climate than do those composing the existing 
flora. Another subject, taken up by Dr. Molisch and 
Prof. Hueppe, of Prague, was the present state of our 
knowledge of CO,-assimilation. Mention should also 
be made of a very fine series of photographic slides 
with which Dr. Hochreutiner, who has just returned 
from a prolonged stay in Buitenzorg, illustrated his 
account of a botanical institute in the tropics. 

But for many of the members the most important 
work came in the afternoon, a time devoted by the 
majority to relaxation, which often took the form of 
excursions to places of botanical interest within easy 
reach of the town. Meanwhile the conference on 
botanical nomenclature sat in the lecture hall of the 
Botanic Gardens. At the entrance to the gardens is 
the former residence of the director, and we passed the 
window of the room in which Kerner wrote most of 
the well-known “ Pflanzenleben.’’? Kerner’s successor, 
Prof. von Wettstein, is lodged in the new Botanical 
Institute—a large and well-arranged building. The 
arrangement of the gardens is mainly a geographical 
one—in one bed a collection of Himalayan plants, 
in another plants from the Cape, and so on. The 
result, though doubtless helpful to the student, iflus- 
trates the limitations to which such an arrangement 
is subject in any one climate. The work of the con- 
ference was to discuss the recommendations of the 
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commission on nomenclature appointed by the Inter- 
national Congress of Paris in 1go0, These were em- 
bodied in the Texte synoptique, a formidable quarto 
volume in which the rapporteur général, Dr. Briquet, 
had collated the numerous emendations and modifica- 
tions of the original code of De Candolle, whieh 
during the last five years have been submitted by 
various societies, institutions, groups of botanists, and 
individuals. The numerous suggestions had pre- 
viously been voted on seriatim by the members of 
the commission, and from the results of the voting 
certain recommendations were drawn up by Dr. 
Briquet for the consideration of the members of the 
conference, about a hundred and fifty of whom were 
present. The new American school was strongly re- 
presented by Dr. Britton, Mr. Coville, and others, 
while Dr. Robinson, of Harvard, represented the 
more moderate school which has worked on_lines 
similar to those adopted in England. The Berlin 
school was present in force, and most of the Con- 
tinental botanical societies and institutions were re- 
presented. As the president, Prof. Flahault, remarked, 
in answer to Dr. Otto Kuntze’s protest against an 
‘incompetent congress,” it would be difficult to bring 
together a body of botanists more competent to discuss 
botanical nomenclature, and, one may add, more seem- 
ingly anxious to arrive at some solution of the various 
problems, and some agreement on the points at issue. 
From three to seven or eight o’clock each afternoon 
the members steadily worked through the Texte. 

lt was decided at the start to refer the question of 
cellular cryptogams and fossils to separate comms- 
sions, which should report to the next congress. Wine 
present conference, therefore, dealt only with flower- 
ing plants and vascular cryptogams. The results will 
in due course be arranged and published in English, 
French, and German. Brief reference may be made 
to the more important. The code of laws approved by 
the conference is based on that of De Candolle, and will 
consist of rules and recommendations, the difference 
between the two sets being expressed thus :——* A name 
contrary to a rule cannot be kept up; a name contrary 
to a recommendation is not a model for imitation 
but cannot be rejected.’? The most important result 
was the passing by an overwhelming majority 
of a list of generic names, which from long 
established usage are to be retained, though on the 


principle of priority they should be rejected. There 
was considerable discussion on the question as to the 


trivial name to be adopted when a plant is transferred 
from one genus to another, or from subspecific or 
varietal to specific rank. English, and a minority of 
American, botanists have followed the so-called “ Kew 
rule’ of adopting the first correct binominal, while 
the majority of American and most Continental 
botanists, in common with zoologists, adopt the 
earliest trivial name. On this point a compromise was 
effected as follows:—When a change of systematic 
position without change of rank oecurs (such as the 
transference of a species from one genus to another), 
the earliest epithet is to be used; when the rank 
changes (as in the elevation of a variety to specific 
rank), the original epithet is not insisted on. The 
conference was also strongly opposed to any change 
in a name once given, though for various reasons it 
might be considered inappropriate or even misleading. 
A name is a name, and must stand. 

An account of the congress would be incomplete 
without some reference to the nightly meetings for 
social intercourse which were arranged by the organ- 
ising committee on typical Continental lines. Members 
will carry away very pleasant memories of the Rath- 
haus-Keller, the Prater, and the Brauerei garden out 
at Hutteldorf. For, after all, the great object of a 
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congress is the meeting together and getting to know 
one’s fellow-workers; and an expression of thanks 
is due to the organising committee under the joint 
presidentship of Profs. Wiesner and von Wettstein, 
with Dr. Zahlbruckner as the energetic secretary, to 
Prof. Flihault, the firm and genial president of the con- 
ference on nomenclature, and finally to Dr. Briquet, 
whose name must always be associated with the 
latest attempt to solve the vexed question of plant- 
nomenclature. 

At the final meeting, in response to an invitation 
from the Belgian Government voiced by Prof. Errera, 
Brussels was selected as the place of meeting for the 
third congress, which will be held in 1910. 

oh, 161, IRSUBASIBILIE, 


ENON Sie Wal TON TO) THE SN ODIEIN: 
FOREST SERVICE. 
O* May 11 the Secretary of State for India issued 
the regulations for the forthcoming entrance 
examinations for the Indian Forest Service. Amongst 
the features of these regulations two are of con- 
siderable importance, 

The age limit is raised to twenty-one years on 
January +t preceding the examination, so that the 
average B.\. who graduates usually between twenty- 
one and twenty-two may compete. The second point 
of interest is the schedule of the subjects in which he 
is to be examincd. 

According to the regulations given in the East 

India (lorest Service) Bluc-book, Cd. 2523, the sub- 
jects in which the candidates are to be tested are 
four—chemistry, physics, botany, and zoology—and 
the schedules imply that the knowledge which the 
candidate is expected to exhibit is of a very limited 
description. Speaking roughly, the examination will 
be harder than the preliminary scientific examination 
which every candidate for a medical degree is obliged 
to take, but not much harder. Medical students 
generally pass their preliminary scientific examination 
during their first year, though there are cases in 
which they pass it while still at school. The Indian 
forestry students may pass their entrance examination 
in their third or fourth year. The Blue-book stated 
that each candidate must qualify in all four subjects, 
but for some reason or another—-and probably because 
the entry under the new regulations is small—the 
secretary of State for India has now still further 
lightened a very elementary examination, and is now 
advertising in our columns that zoology is optional. 
Thus men, who may be graduates, will be admitted 
into a great public service on an examination which 
comprises but three out of the ordinary four subjects 
which candidates for medical degrees normally pass 
in their first year, and judging by the schedules the 
amount in each subject to be ‘f got up” is littke more 
than in the preliminary examination for an M.B. 
degree. 
_ When we remember that in the Indian Civil 
‘Service examination the standard of the subjects is 
that of an honours examination, and that a candidate 
takes not three subjects, but cight, nine, ten, or more, 
it is obvious that the Secretary of State is trying to 
recruit the forest officers from men of a markedly 
inferior intellectual range, and the strictures which 
were passed by Sir George King on the Indian 
foresters at the Dover meeting of the British 
Association will probably need repeating a few years 
hence, 

The schedules are well adapted for an elementary 
pass or plough examination, but are ill adapted for a 
competitive examination. It will be very difficult, if 
not impossible, to select the best candidates competing 
in an examination carried on on these lines. 
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Ax important step in the direction of the adoption by 
this country of a decimal system of weights and measures 
has been taken by the Board of Trade. In reply to a 
resolution sent to the Board of Trade by the secretary of 
the Association of Chambers of Commerce, in which the 
Board was asked to authorise weights of 20 Ib., 10 Ib., 
and 5 Ib. as aliquot parts of the cental, Lord Salisbury 
— With reference to your letter of March 14 
last, in which you suggest that denominations of 
weights of 20 Ib., 10 Ib., and 5 Ib. should be legalised 
for use in trade, the Board of Trade have given careful 
consideration to the representations which have been 
made, and they are prepared to assent to the application. 
Steps will, therefore, be taken for the preparation of 
standirds of the same octagonal form as the present 50 Ib. 
weight."' The chambers consider that this conevssion will 
suve time, labour, and expense, as the so Ib. weight has 


has written: 
new 


done already. 

ComMANDER Prary sailed on Sunday last to make a 
further attempt to reach the North Pole. Before leaving, 
he communicated varinus particulars respecting his ex- 
pedition to Reuter’s Agency. His plan is based upon the 
Smith Sound, or ‘ American ’’ route to the Pole, and his 
object is to force his ship to a base within 500 miles of 
the Pole itself, and then to sledge across the Polar pack. 
The Arctic ship Roosevelt, which has been specially built 
for this expedition, has been constructed so as to with- 
stand the heavy ice pressure, and is so shaped that the 
pressure of the ice pack will have the effect of raising the 
vessel out of the water. The ship will carry a wireless 
telegraphic outfit, which, with one or two relay stations 
in Greenland, will keep her in communication with the 
permanent telegraph station at Chateau Bay, Labrador, 
and thence by existing lines with New York. By the same 
means communication with the expedition will be possible, 
al least for a portion of the distance, when in February 
next the sledge purty leaves the Roosevelt for the northern 
dash. The will carry two years’ supplies. With 
regard to the route to be followed, it is intended to establish 
a permanent sub-base at Cape Sabine, on the west coast of 
Smith's Sound, and, after securing the services of the 
necessary Eskimos, to force the vessel through Kane Basin 
and WKennedy and Robeson Channels to the northern coast 
of Grant Land or of Greenland, i! the conditions should 
compel it, and there winter within 500 miles of the Pole. 
From these winter quarters a start north over the Polar 
pack will be made in February. The explorers will have 
available a probable period of five months in which to 
traverse the distance between their vessel and the Pole. 
In the event of the failure of the Roosewelt to force 
Kennedy and Robeson Channels during the first summer 
the dash for the Pole will have to be postponed until 
February, 1907. 


y 


ship 


Tue seventy-third annual mecting of the British Medical 
Association will take place at Leicester from July 24 to 28. 
Addresses in medicine and surgery will be delivered re- 
spectively by Dr. H. Maudsley and Mr. C. J. Bond, and, 
following the precedent of last year, a popular lecture will 
be given (on July 28) by Prof. Wm. Stirling, who will 
take as his subject the phenomena of fatigue and repose. 

Tue Geologists’ Association announces an excursion to 
Central Wales extending from July 24 to 29. Vhe head- 
quarters are to be at Llandrindod Wells. 

Tur first International Congress of Physiotherapy will 
he held at Liége from August 12 to 15 next. The ques- 
tions proposed for discussion are, says the British Medical 
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Journal :—(1) the specific indications of the several physio- | 
therapeutic agents; (2) description of the apparatus and 
technique required in each case; (3) (a) how university 
teaching on physiotherapy is given at the present time in 
the various countries where instruction is given on the 
subject; (b) how such instruction should be given in 
inedical faculties ; (4) the indication of suitable means for 
the vigorous repression of quackery and the abuses caused 
by “healers? who pretend to treat by physiotherapcutic 
procedures. Papers should be sent to Dr. Gunzburg, 
7 Rue des scrimeurs, Antwerp. 


Tne full programme of the International Congress on 
Tuberculosis (meeting in Paris from October 2 to 7 
has now been issued, and is summarised in the British 
Medical Journal. In the section of medical pathology, 
presided over by Prof. Bouchard, the following subjects 
are proposed for discussion: (1) treatment of lupus by 
the new methods; (2) early diagnosis of tuberculosis ‘by 
the new methods. In the seclion of surgical pathology, 
presided aver by Prof. Lannelongue, the following questions 


nexl) 


will be considered :—(1) comparative study of different | 


forms of tuberculosis; (2) ileo-cwweal tuberculosis 5 
(3) surgical interventions in tuberculosis of the meninges 


and eneephalon; (4) tuberculosis and traumatism. In the 
section of protection and assistance of childhood, presided 
over by Prof. Grancher, the questions to be discussed 
are :—(1) family protection; (2) protection in the school ; 
(3) seaside sanatoriums ; (4) school mutual aid societics and 
the part played by them in the prevention of tuberculosis. 
In the section of protection and assistance of adults, and 
snacial hygiene, attention will be directed to :—(1) etiological 
factors of tuberculosis, economic conditions in the social 
ctiology of tuberculosis ; (2) assurance and friendly societies 
in the prevention of tuberculosis; (3) the part of dis- 
pensaries and sanatoriums in the struggle against 
tuberculosis; (4) sanitation and healthiness of the dwell- 
ing; (5) hygiene of tuberculous persons in factories, work- 
shops, places of business, army und navy; (6) disinfection 
of the dwelling of the subject of tuberculosis (adminis- 
trative regulations and practical measures). In connection 
with the congress there will be an exposition arranged in 


the four following departments :—(1) scientifie > a museum 


of microbiology, experimental, medical, surgical, and 
veterinary tuberculosis; (2) social: ravages caused by 


tuberculosis, prevention, assistance; (3) historical : tubercu- 
losis in various ages, in art and in history; (4) industrial : 
prevention, alimentation, private dwellings, public dwell- 
ings (schools, barracks, &c.); travel (railway carriages, 
ships, hotels); assistance (hospitals, 
toriums). 


dispensaries, sana- 

‘Tue Museums Association held its annual mecting Jasi 
week at Worcester; the proceedings opened on Tuesday, 
and on Thursday the president (Lord Windsor) defivered 
his address. 

A TABLET to the memory of Sir Humphry Davy was 
unveiled by Mr. Marconi at Clifton, Bristol, an Friday 
last. ‘The tabict is to be placed an 3 Radney Place, Clifton, 
in which house Sir Jfumphry Davy Jived for a time. 


Prov. Guivo Cora has been elected a member of the 
Pontificia \cceademia Romana dei Nuovi Lincei of Rome. 


WE regret to see the announcement of the death, on 
June 29, at Washington, of Mr. George H. Eldridge, one 
of the geologists on the staff of the United States Geo- 
logical Survey. Ile contributed many valuable papers to 
geological science, dealing with coal, petroleum, asphalt, 
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and bituminous rock deposits. 
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Yue death accurred on July 10 of Sir Peter Nicol Russell, 
who, by his gift of founded the school of 
enginecring of Sydney University. Ie was eighty-nine 
yeurs of age. 


100,0v01., 


Tue death is announced of Mr. Charles Moore, director 
of the Sydnev Batanie Gardens and of the Government 
and Plantations. Ihe the age of 
cighty-six years. 


Domain had attained 


A MEETING of the central committee for physical educa- 
tion in Italy took place recently in Rome under the presi- 
Among those present were the 
Italian Under-Secretary of State for Instruction, and 
delegates of the Ministries of Instruction, War and 
Marine; there were alsa representatives of the municipality 
of Rome, the gymnastic association, and the AIpine and 
touring clubs of the city. The main object of the com- 
mittee is to stimulate interest in the physical education of 
the Italian people, which, it is contended, has hitherto 
been much neglected. 

A Reurer telegram from Penang states that the Chinese 
Consul of that place has offered to build and equip a 


dency of Mr. L. Lucehini. 


| Pasteur institute for the Straits Settlements and the neigh- 


bouring regions. ‘The action has been prompted by the 
recent outbreak af rabies in Penang, resulling up to the 
present in four deaths. 

Bott Messrs. Siemens and Ulalske, of Berlin, and the 
Marconi Company are in communication with the Althing, 
the proposal being to establish communication by wireless 
telegraphy between — Leeland and the Continent and 
internally in the island. According to a Reuter telegram, 
the Berlin firm offers to provide the installation for about 
36,6661., and to guarantee the efficient working of the 
system, 

Ix connection with an exhibition to be held next year 
at Milan, there is to be a campetition of appliances de- 
signed to safeguard against accidents, and the following 
prizes will be offered :—a gold medal and 320!. for a new 
device which will suppress the danger to life coming fram 
a contact formed between the primary und secondary 
circuits of an electric transformer; a gold medal and y4ol. 
for a crane or hoist provided with a simple and practical 
device preventing the rotation of the cranks nn the descent 
of the load; a gold medal and 2nl. for a simple, strong 
and effective apparatus for aulomatically stopping cars 
which are moving upon an inclined plane in case the 
traction cable should break; a gold medal for a practical 
device for exhausting and collecting the dust formed during 
the sorting and cutting of rags by hand; «a gold medal 
for an apparatus for localised exhaust und successive 
elimination of dust produced during the cardage of flax, 
tow, bemp, jute, &c.; and a gold medal for an effective 
device to prevent the diffusion of dust in places where the 
preparation of Time and cement is carried an. The com- 
petition is to be under the auspices of the Assaciation nf 
Italian Industries, and names of competitors must be sent 
to the secretary ut Foro Bonaparte 61, Milan, before the 
end of the present month. 

A xumper of prizes ranging in value from 10,000 marks 
to 750 marks are offered by the Internationales Arbeitsamt, 
Basel, Switzerland, for essays on meins of combating lead 
The essays must contain proposals for the 
to which no objection can be 
made on technical, hygienic, or economic grounds. In 
proposing new apparatus or allerations in process, par- 
ticulars must be given as ta the cost and saving involved 
in such proposals. Tt is desired that proposals should be 


poisoning. 
elimination of the danger 
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made for the improvement of existing laws upon the 
subject in afl countries, and attention directed to the 
alterations which would be necessary for putting the 
suggestions into effect. The papers, which may be in 
English, French, or German, must reach the Inter- 
nationales Arbeitsamt by the end of the present year. 


We fearn from La Nature that the annual prize of the 
French Society of Civil Engineers has been awarded for 
1905 to two men of science—to M. Alphonse Tellier for 
his researches on motor navigation, and more particularly 
for his memoir on ‘‘ Les canots automobiles 4 grand 
vitesse,’ and to M. J. Rey for his memoir on ‘“ Les 
turbines 4 vapeur en général, et plus particufiérement sur 
les turbines du systéme Rateau et feurs applications.’ 
The Alphonse Couvrenx prize has been awarded to M, F. 
-Arnodin for his work on trans-shipping bridges. The 1905 
Giffard prize will be postponed until i908. 


At the annual distribution of prizes at Guy’s Hospital 
Medical Schoof last week the new Gordon Museum of 
Anatomy and Pathology was open to inspection. The 
museum is, it will be remembered, the gift of Mr. Robert 
Gordon, who at the distribution of prizes was presented 
by the governors and medical staff with a replica in silver 
of the statue of Thomas Guy in the hospital square, 
together with a bound memorial volume signed by the 
Prince of Wafes and all the members of the governing 
body. The specimens in the niuseum now number upwards 
of 12,000, and their re-arrangement and classification will, 
it is hoped, be completed within the next few months. 


Pror, A. PENck contributes an account of the progress 
made in the organisation and execution of the map of the 
world on a scale of 1: 1,000,000 to the Zeitschrift of the 
Berlin Gesellschaft fiir Erdkunde. It appears that up to 
March of this year the four chief organisations—French, 
German, British, and Indian—had completed 69 sheets out 


of 437 planned. A sketch map shows the sheets completed 
and in preparation. 


Tue Canadian Department of Marine and Fisheries has 
recently published a valuable paper by Dr. W. Bell Dawson 
On the currents at the entrance of the Bay of Fundy and 
on the steamship routes in its approaches off southern Nova 
Scotia. The results are based on observations made by 
the tidal and current survey in 1904, and show that the 
movements of water are chiefly tidal in character, there 
being no marked general movement in any one direction. 


THE report on the census of the Philippine Islands, taken 
in March and April, 1902, has recently been issued. It 
consists of four volumes, comprising three thousand pages, 
and is freely illustrated with statistical maps and diagrams. 
An excellent summary of this report, which includes papers 
on the climate and resources of the islands besides other 
Statistical information, appears in the Bulletin of the 
American Geographical Society for May, from the pen of 
Mr. Henry Gannett. 


ALMOST from time immemorial, in a zoological sense, the 
South American electric eel has been regarded as the type 
{and sole representative) of the genus Gymnotus, as G. 
electrieus, and it is thus named in the “ Cambridge Natural 
History.” In a paper on the Gymnotide published in the 
Proceedings of the Washington Academy (vol. vii., p. 159), 
Messrs. Eigenmann and Ward revive, however, an old 
proposal that the Gymnotus earapus of Linnaeus should 
be taken as the type form, and the electric eel referred 
to a genus apart. They even go so far as to exclude the 
latter species from the Gymnotidz altogether—a proceed- 
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ing which forcibly recalls the well-known saying with 
regard to the play of Hamlet. This is, indeed, in our 
opinion, one of those cases in which, whatever may be 
original rights in the matter, everything is to be gained 
by adhering to established practice. In the text the authors 
define the different genera they include in the Gymnotide, 


| deseribing some of these for the first time. 


Ix another issue of the serial last quoted (Proc. Wash- 
ington Acad., vol. vii., pp. 27-157) Mr. W. F. Allen records 
observations on the blood-vascufar system in the fishes 
of the group Loricati, that is to say, those constituting the 
families Scorpenidz, Anoplopomatida, Hexagrammida, 
{n view of the circumstance that it is at 
present impossible to determine whether certain features 
in the circulatory system of these fishes are primary or 
secondary, no inductions ure drawn froni the observations 
with regard to the classification of the group. Neverthe- 
less, it is suggested that the blood-vascular system may 
eventually prove to have a value in the classification of 
families and genera, although it would be useless in the 
case of species. 

WE have received a copy of a circular issued by the 
Concilium Bibliographicum of Zurich in regard to a 
proposed physiological bibliography. .\ card catafogue of 
literature of this description was commenced on July 1, 
in cooperation with the Zentralblatt fiir Phystologie, and 
the support of all interested in the matter is requested. 
To aid the scheme a committee was appointed at the 
International Physiological Congress held at 
Brussels, the names of the members of which are given 
in the circular. 

THE annual report of the Selborne Society, published in 
the July number of Nature Notes, points to a flourishing 
condition of that body, although more members are re- 
quired if its work is to be still further developed. Mr. 
W. M. Webb has accepted the office of hon. tredsurer, vice 
Mr. R. M. Wattson, retired. Special attention is directed 
in the report to the preservation and protection of pfaces 
of antiquarian interest or natural beauty in the neighbour- 
hood of London. Among these, the proceedings of the 
London County Council in attempting to ‘‘ beautify ”’ 
Golder's Hill are criticised. ‘‘ What is required is to 
leave the place more alone, and so to give nature a chance 
in it. Efforts to make things appear rustic almost in- 
variably end by making them look artificial, and this is 
especially the case at Gofder’s Hill.”’ 

Ix our notice of Sir C. Elliot’s description of the nudi- 
branchs of the Scottish Antarctic Expedition the number 
of species should have been given as six in place of two. 
Four of these species are new, two, as stated in the 
original notice, forming the types of as many new genera. 


Ix a brief note published in the Atti det Lineet for 
June 3 Prof. Cuboni notifies the appearance in the island 
of Sardinia, in the district of Sassari, of a pecufiar and 
fittle known disease of the olive. This disease, which is 
known in Italian as ‘* Brusca,’’ entirely despoils the plant 
of its leaves and fruit, and is associated with the fungus 
Stietis Panisset. This fungus has an altogether remark- 
able history. it was first observed and studied by De 
Notaris near San Remo in 1842, and twenty vears fater it 
was found at Spezia. Between the years 1863 and 1899 
no mention is to be found of its occurrence, but it suddenly 
reappeared in 1899 in the neighbourhood of Lecce, causing 
great damage to the olives of the district. The study of a 
fungus for which apparently very special conditions of 
growth are necessary seems likely to give results of par- 
ticular interest in vegetable pathology. 
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Ix the Proceedings of the American Academy of Arts 
and Sciences (vol. xl., No, 23) Mr. Gilbert N. Lewis 
makes a study of the auto-catalytic decomposition of silver 
oxide under the influence of heat. [t is shown that the 
velocity of decomposition of the oxide at a constant 
temperature increases as the action proceeds, and, alter 
passing through a maximum, falls gradually to zero. The 
phenomenon is due to the catalytic action of the metallic 
silver produced, the action proceeding very regularly accord- 
ing to an equation representing the simplest case of auto- 
catalysis. During the decomposition, definite temperatures 
between 327° C. and 353° C. were maintained by means 
of a thermostat containing a fused mixture of sodium and 
potassium nitrates. The purity and method of preparation 
of the silver oxide have a very great influence on the 
velocity of decomposition. The theory is advanced that 
the influence of the silver is directed in modifying the 
velocity of the reversible change 0,77 20. 


We have received from the Medical Supply Association 
a pamphlet dealing with the Gaiffe auto-motor mercury-jet 
interrupter and its application in producing high-frequency 
currents. The interrupter is a simplified form of the 
mercury-jet turbine type, and is so arranged that the 
interrupter cuts off the current for both the motor and 
coil. The interrupter thus works automatically, and the 
use of an independent motor is dispensed with. The 
arrangement is simple, portable, and less expensive than 
any other form of turbine interrupter. 


Some singular results obtained during the investigation 
of the activity of radiotellurium (polonium) are recorded 
by Prof. B. Walter in a paper in the Annalen der Physik 
(vol. xvii. p. 367). It would appear that the a rays of 
radiotellurium are capable of producing a species of 
fluorescence in the air through which they pass in such 
a manner that a radiation is set up having a pronounced 
photochemical action and similar properties to the ultra- 
violet portion of the spectrum lying between A 350 and 
A 290. The radiation is completely absorbed by aluminium 
foil o-oog1 mm. in thickness, but readily passes through a 
glass plate o15 mm. thick. In passing through a vacuum, 
however, the @ rays of radiotellurium do not give rise to 
a radiation, whilst in gases other than air or nitrogen the 
effect is only very slight. The new radiation seems, 
indeed, to be produced only by nitrogen, the effect with 
this gas being thirty to fifty times as great as with 
hydrogen or oxygen. This fact is of unusual significance 
as tending to throw light on some of the peculiar properties 
of the nitrogen atom. 


TuE part played by the copper salt in Deacon’s process 
of preparing chlorine from hydrogen chloride is still un- 
certain, although many hypotheses have been put forward 
to explain it. That which has been most generally adopted 
assumes that cupric chloride is decomposed into cuprous 
chloride and chlorine, and that the cuprous chloride then 
undergoes re-conversion into the cupric salt under the in- 
fluence of oxygen and hydrogen chloride, copper 
oxychloride being formed as an intermediate product. In 
an experimental investigation of the process published by 
M. G. Levi and V. Bettoni in the Gaszetta (vol. xxxv. 
p- 320) it is shown, however, that neither cuprous chloride 
nor the oxychloride can be used with a successful result in 
Deacon’s process, and that the oxychloride is not con- 
vertible by hydrogen chloride into cupric chloride under 
the conditions in which chlorine is ordinarily formed. The 
hypothesis of an intermediate product is rejected and a 
purely catalytic action assumed, according to which the 


NO. 1864, VOL. 72] 


WA PORE 


277 


velocity of the change 2HIC!+ Bs H,O+Cl, is greatly 


influenced by the presence of the copper salt. The catalyst 
is supposed to help the action by its tendency to combine 
with the water produced in the change. 


AN interesting article by M. Albert de Romeu on the 
industry of the abrasive materials such as corundum, 
emery, and carborundum appears in the Revue générale 
des Sciences for June 15. 


No. 6 of vol. ii. of Le Radium contains a useful article 
by M. G. H. Niewenglowski on the development of photo- 
graphic plates which have been subjected to the action of 
radio-active substances. 


Unper the title ‘From the Borderland between 
Crystallography and Chemistry,’’ an address delivered 
before the Science Club of the University of Wisconsin 
by Prof. Victor Goldschmidt, of Heidelberg, is printed in 
the Bulletin of the university (No. 108). Attention is 
directed to the interesting results that have been obtained 
by studying the etch-figures and dissolution bodies of 
crystals and their significance in forming a mechanical 
theory of dissolution. 


THE sugar and cacao industries in the West Indies 
formed the principal subjects of discussion at the agri- 
cultural conference held in Trinidad in January; the pro- 
ceedings in connection with these matters are reported in 
the first number of vol. vi. of the West Indian Bulletin. 
The condition ot the sugar industry in Trinidad evoked 
considerable discussion, the subject at issue being the 
small amount of cane produced by the farmers per acre. 
Dr. F. Watts gave some account of the establishment of 
a well equipped central sugar factory in Antigua. The 
question of shade trees for cacao was debated, but evidence 
was not forthcoming to show why the shade that is con- 
sidered necessary in Trinidad proves to be injurious in 
Grenada. Mr. L. Lewton-Brain and Mr. H. A. Ballou 
presented papers on the fungoid diseases and insect pests 
of sugar canes and cacao trees. 


THE route followed by Mr. B. Fedtschenko on his 
botanical journey through the Pamirs, as described in the 
Bulletin du Jardin impérial botanique de St. Petersbourg, 
yol. v., lay along the river Pianj where it runs parallel 
and a little to the north of the boundaries of Kashmir 
and Chitral; thence proceeding north the explorer returned 
to Osch, in Turkestan. Anaphalis seravschanica and 
Ferula gigantea were the most remarkable plants obtained 
on these stages of the journey. .\ malformation of the 
flowers of Tragopogon pratensii showing pedicelled florets 
and phyllody of the calyx is described by Mr. Dmitriew. 


Mr. P. H. Rotrs presented the first results of his in- 
vestigations into the diseases of citrous plants and fruits 
caused by the fungus Colletotrichum glocosportoid?s in 
Bulletin No. 52 of the Bureau of Plant Industry, U.S.A. 
{t is there shown that wither-tip, leaf-spot, anthracnose, 
and fruit canker are all due to the same fungus. Wither- 
tip and leaf-spot can be controlled by pruning followed 
by spraying with Bordeaux mixture, while spraying with 
ammoniacal solution of copper carbonate is efficacious 
against disease of the fruit. A later article in the Florida 
Agriculturist (March) deals with the appearance of these 
diseases on grape fruit. 


Tue Jamaica Bulletin of Agriculture (May) contains an 
article by Mr. Fawcett on Raiffeisen agricultural banks, 
prompted by conditions which suggest that such a system 
could be advantageously introduced into the island. The 
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hurricane in \ugust, 1903, caused such widespread 
devastation that the Government of Jamaica deemed it 
advisable to make temporary loans, thus assuming liabili- 
ties which would have been unnecessary had a cooperative 
system of borrowing money been in existence. In the same 
volume diverse opinions are expressed on the question 
of rotation of crops in connection with cotton cultivation 
in Jamaica. Cotton every third or fifth year, with inter- 
mediate crops of cassaya or yams, maize, and legumes, is 
suggested; these rotations preclude the possibility ol 
securing a second crop of cotton. 


AN instructive discussion of the law of biogenesis that 
“ontogeny repeats phylogeny ** will be found in the paper 
forming Publication No, 30 of the Carnegie Institution of 
Washington, in which Mr. G. H. Shull bases his argu- 
ments upon a study of the leaf variation in Sinem 
cicutaefolium. (nthe seedlings the first leaf after the 
cotyledons is extremely variable, the second leal is generally 
simpler, but subsequently a pinnate leal is developed which 
passes into a much dissected type. Well marked but less 
regular variations oecur at periods of rejuvenescence and 
on the inflorescence. Mr. Shull concludes that ontogenetic 
leaf-characters afford no sutisfactory clue to phylogeny, 
but that differentiation is due to the changed structure of 
the protoplasm. 


vs 


“PERCEPTION i PLaxts "’ is the title of an article in 
Naturwissenschaftliche Wochenschrift (June), in which 
Prof. L. Kny discourses on tropisms and movements pro- 
duced by other Under heliotropism Prof. Kny 
mentions the views recently advanced by Haberlandt that 
the epidermal cells of a leaf ure to be regarded as the 
perceptive region, and that their shape and contents enable 
them to act like a lens in collecting the rays of light. A 
photograph representing a surface view of the leaf of 
sluthurium Maximiliani tends to support this hypothesis, 
and also the observation that such a leaf, when submerged 
in water, fails to react. 


causes. 


We have received from Messrs. Flatters and Garnett, 
Ltd., 48 Weansgate, Manchester, slides exhibiting the 
structure of the ront in the male fern and onion. They 


are remarkably good, and slides such as these will be of 
value to collections used for teaching purposes. The pre- 
paration of the material has been carefully attended to, 
and the details ol cell and nuclear division are well shown. 


Vor. i. of the report of the Royal Commission on 
London Trathic {appointed in February, 1903, to inquire into 
and report upon the means of locomotion and transport in 
London) has just been issued. It will be followed by seven 
more volumes, dealing respectively with the follawing sub- 
jects :—vol, ii., minutes of evidence taken, with index and 
digest; vol. iii., appendices to the evidence taken, and 
index ; vol. iv., appendices to the report and index ; vol. v., 
maps and diagrams furnished to or prepared by the Royal 
Commission ; vol. vi., maps and diagrams furnished to the 
Royal Commission; vol. vii., report of the advisory board 
of engineers, and index; vol. viii., appendix to same. 


Tue June issue of the Bulletin de la Société d’Encourage- 
ment pour VIndustric nationale has been received. [t 
contains u report, presented by M. A. Moreau on behalf 
of the Constructions and Fine Arts Committee, on 
“ Ruberoid ’’; an account of a scheme for the extension 
of the international system to screws with a diameter of 
less than 6 mm.; and a paper bs M. Maurice Alfassa on 
the organisation of labour in the United States. The 
economic notes, those on chemistry, and those on the 
mechanical sciences are as usual suggestive and interesting. 
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Yur National Geographic Magazine for July contains 
many interesting communications, among which are an 
address delivered to the National Geographic Society by 
Prof. E. .\. Grosvenor on the ** Evolution of Russian 
Government,’’ an article entitled ‘‘ The Purple Veil,’* the 
“veil’’ being the product of the Lofiins piscatorius, 
known popularly as the ‘‘ goose-fish,’”’ the ‘* all-mouth,”’ 
and the “angler,’" and a short paper (superbly  illus- 
trated) on ‘‘ The Victoria Falls."’ The National Geo- 
graphic Society, of which the magazine is the organ, is 
now housed under a deed of trust in the Hubbard 
Memorial Hall at Washington, the building being ** in 
trust for the sole use and benefit of the said National 
Geographic Society so long, and for and during such period 
of time, as said Society shall continue its corporate exist- 
ence under its present charter, and shall cortinue to use 
and oecupy the said land and premises and the improve- 
ments thereon for the objects and purposes set forth in its 
certificate of incorporation.” 


Tue July number of the Popular Science Monthly con- 
tains an illustrated article on the University of Virginia, 
which, founded eighty years ago by Thomas Jefferson, has 
now us its first president Dr. E. .\. Alderman. ‘The illus- 
trations contained in the pauper show that the university 
possesses many buildings devoted to the teaching of science. 
Another article deals with Prof. C. A. Young, who, after 
more than fifty years’? devotion to science, recently 
retired from the professorship of astronomy at Princeton 
University and the directorship of the Halstead Observ- 
atory. 


In view of the approaching meeting of the British 
Association in South Africa, a special number of Kuow- 
ledge and Illustrated Scientific News has been issued. It 
contains portraits of the president and of the presidents of 
sections, a programme of the proceedings, with a route 
map, and miany articles dealing with South Afriea and 
likely, therefore, to be of interest to those taking part in 
the association’s meeting. 


Mr. MurRRay announces ‘** Noteworthy Families 
(Science),’” by Mr. Francis Galton, F.R.S., and Mr. 
E. S. Galton. The work will form vol. i. of the publi- 
cations of the Eugenics Record Office of the University 
of London. Another book to be brought out by Mr. 
Murray is ‘‘ The Book of the Rothamsted Experiments,”’ 
by Mr. A. D. Hall, the director of the Rothamsted 
Experiment Station. 


Messrs. Joun WuELDON and Co., of Great Queen Street, 
Lincoln’s [nn Fields, have sent us part i. of their new 
botanical catalogue dealing with Cryptogamia, and con- 
taining some 7oo titles of books and papers. 


Messrs. J. H. Dattmeyer, Ltp., have just issued their 
new list of photographic lenses, cameras, telescopes, pris- 
matic binoculars, &c. 


‘AV seconp Italian edition of ‘‘ Mattoni e Pietre di Sabbia 
e Calee,”’ by M. E. Stoffler and Prof. M. Glascnapp, has 
been published by the firm of Ulrico Hoepli, of Milan. 
This edition is provided with eighty figures in the text 
and three folded plates at the end of the volume. 


‘Tur second edition of ‘‘ The Central Alps of the 
Dauphiny,’’ by W. A. B. Coolidge, H. Duhamel, and 
F, Perrin has just been issued by Mr. Fisher Unwin. The 


work, which is one of the ‘* Conway and Coolidge’s 
Climbers’ Guides ’’ series, has been revised and brought 
down to the end of 1904, and the arrangement of the 
sections has to some extent heen altered. 
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Tur Soisr Activity.—The ‘ maximum” character of 
the present solar-activity epoch is being well maintained 
by the frequent appearance of large groups of spots. 
Observations made on July © showed two medium sized 
spots coming reund the eastern limb, and as this group 
travelled across the visible dise it developed considerably. 
On July 13 it formed a large and somewhat scattered 
group of which the roughly estimated extent was about 
104,000 miles, and which could he readily seen by the 
praperly protected naked eve. On July to this group was 
followed by a much more striking, although somewhat 
Ins extensive, group, consisting of twe exceedingly well 
defined and large nuclei surrounded by well marked 
penumbric and smaller spots. On July 14 both groups 
were readily observahle with the naked cye, thir being 
the second occasion during the present year on which two 
nuked-eye groups have been on the solar disc  simul- 
tancously. 

Single groups of this character have oceurred four or 
five times since the first appearance of the Jarge group in 
February. The accompanying reproduction shows the 


forms and positions of the spots at 11.45 a.m. on Thursday 
fast, and has been taken from a photograph secured with 
the photospectroheliograph of the Solar Physics Observ- 
atory, South Kensington, the primary slit being adjusted 


on the continuous instead of on special 


line. 


spectrum any 


A Projection ox Mars.—a telegram from Prof. Picker- 


ing, published in No. 4030 of the .lstronomische Nach- 
richten, announces that on July 2 Mr. Lowell discovered 
a projection on the terminator of Mars. ‘The objcet was 
situated near to Propontis, its position angle being 10°. 

It may be remembered that in the first Bulletin issued 
from his observatory Mr. Lowell described a projection 
on the terminator of Mars, discovered by Mr. Slipher on 
May 25, 1903, its position angle varying from 204° to 
200°. In that case the observations led to the suggestion 
that the projection was in reality a cloud of dust some 
300 miles in extent which was travelling over the planet's 
surface at about 16 miles per hour (see NsTURE, No. 1763, 
vol, Ixvili., p. 353, 1903) 


OpservaTions oF PeRseIps.—Intending observers of the 


coming Terseid shower will probably find Mr. Robert 
Dole’s account of his 1904 observations, published in 
No. 6, vol. xiii., of Popular .lstronomy, of interest. 
During a total watch of oh. 41m. on the nights of 


August 6, 9, 10 and 12, Mr. Dole, observing at Flagstaff, 
Arizona, suw 123 Perseids and 190 shooting stars, the 
horary rate of the Perseids being about 185. August 11 
and 13 were completely cloudy, and consequently the 
observer was unable to determine the period of maximum 
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of the shower. Some thirty of the apparent paths of the 
Perseid meteors were plotted, and are shown on a chart 
accompanying the paper. 


Tue Frexcu Ecuirse Exrepirioxs.—Thanks to the 
liberality of the French Government and the activity of 
M. Loewy and his colleagues, French astronomy will be 
worthily represented amongst the expeditions which are 
going to Spain, Algeria, and ‘Tunis to observe the coming 
total eclipse of the sun. 

Observers from the Paris and Besancon observatories 
will establish themselves near to Cistierna, in Leon, MM. 
Deslandres and Ruyet are going te Burgos, whilst M. 
André (Lyons) will observe the eclipse at Tortosa, 

The munificence of M. Bischoffsheim will enable the 
observers from Nice to carry out their programme on the 
coast near to Alcala, a station selected by M. de la Baume 
Pluvinel. 

M. Trépied (Algiers) intends joining MM. Stéphan and 


Borrelly (Marseilles) at Guelma, Algeria, where MM. 
Nordmann and Salet (Paris) and MM. Bourget and 


Montangeraud, of the Montpellier Observatory, will also 
be located. M. Bigourdan will go to Sfax, where he 
intends to make actinometric observations with a Violle 
actinometer. 

Yhe director of the Paris Municipal Observatory, M. 
Jaubert, will also endeavour to make actinometric observ- 
ations from the balloon Centaure, which is to ascend from 
Constantine, and a second Violle actinometer will be set 
up at that place for taking readings on the ground. 
Thermometric observations will be made on the ground 
and from a balloon at the Eiffel Tower, whilst actinometric 
observations will also be carried out at the Pic du Midi 
Observatory. 


A) Remarkasite Mrreor.— An unusually splendid meteor 
was observed by Dr. G. Johnstone Stoney on July 13. 

The object was seen to traverse the eastern sky at 
oh. 56m. a.m., and presented the appearance of an 
intenscly bright and pure white globe having a diameter 
equal to about one-sixth of that of the moon. The meteor 
travelled in a N. direction along a path which sloped 
downwards, and which was nearty parallel to a line join- 
ing a point midway between a and 8 .\ndromedzw and 
B Persei at a distance from that line of about 12° measured 
along a great circle towards the south. 

Dr. Stoney was not able to see the whole of the path 
followed by this brilliant object, but he saw it for some 
30° or 35°, and estimates that his determination of the 
direction may be 2° or 3° in error, and of the distance of 
the apparent path from the reference stars, perhaps +2°. 


TENE SGQIOME IN (HE (CSBUE MECN HMO TIEN 5 


“THE annual general meeting of this society was held 

at University College on Monday of last week. The 
council reported a total membership of 4326, an increase 
of 192 compared with the same period last vear. It re- 
ferred to the very successful meeting of the society in 
America last year, and to the pleasure felt at the visit 
to England of its American president, and a considerable 
contingent of American and colonia! members. Statistics 
were furnished as to the number of original papers read 
before the various sections of the society, and reference 
made to the efforts of the snciety and its members during 
the year in connection with the use of duty-free alcohol 
for manufacturing and other trade purposes. The report 
of the hon. treasurer, Mr. S. Hall, indicated the continued 
prosperity of the society, though the cost of the journal 
had appreciably increased. 

Mr. Gordon Salamon, chairman of the London section, 
next offered a welcome to the members of the society, and 
especially to the American and colonial members, on their 
assembling in london. The president then delivered his 
address. 

Dr. W. HH. Nichols, after expressing his obligations to 
Prof. Edward Divers, F.R.S., who had acted as deputy 
president during the greater portion of the year, alluded 
to the extension of the American membership of the society, 
which had been marked during his vear of office by the 
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establishment of a New England section at Boston. He 
spoke of the advantage which resulted from the holding of 
regular meetings within reach of members as being a con- 
siderable addition to that ensuing from the possession of 
the valuable journal of the society, which he described as 
in itself worth many times the cost of membership. 

Sir William Ramsay’s presidential address of the previous 
year dealt with the results of thirty years’ experience in 
the education of chemists, education being understood as 
the production of an attitude of mind rather than the 
imperting of definite knowledge, though the latter could 
not be neglected. Dr. Nichols considered the ‘‘ attitude 
of mind ’’ undoubtedly the pith of the matter. The young 
chemist fresh from college was only, after all, just pre- 
rived to learn how to apply the knowledge he had acquirea, 
aud to build on it by his daily experiences. As to some 
extent taking up the question where Sir William Ramsay 
laid it down, he proposed to discuss the question of the 
management of a chemical industrial organisation. The 
plan he proposed to outline, though it might differ widely 
from the views held by others as the result of their ex- 
periences, was the outcome of many years of observation 
and work, and had stood the test of years in a company 
operating more than a score of plants, widely separated 
und yet all working as a unit. 

Below the board of directors, with its officers and ex- 

ecutive committee, the following departments were neces- 
sary, viz. :—purchasing, sales, transportation, finance, con- 
struction, operating, research or investigation, and statis- 
tical. To harmonise these, two committees were re- 
quisite :—(1) a manufacturing committee, consisting of the 
managers of the operating, construction, purchasing, and 
investigation departments, the chairman being the chair- 
man of the executive committee; and (2) a sales committee, 
composed of the managers of the sales, operating and 
purchasing departments, with a member of the executive 
committee. 
The operating department was one of great complexity 
and importance, and needed a manager and assistant 
manager. Of the chemists employed, evidence is required 
not merely that they have received a good education and 
have completed a technical course of instruction, but that 
they are of good judgment and capable of assuming re- 
sponsibility. It is desirable that they should have some 
knowledge of mechanical engineering and the general 
principles of construction, though in his experience so rare 
was a complete combination found that it was usually 
necessary to engage good chemists with but a moderate 
knowledge of engineering, or good engineers with only an 
elementary knowledge of chemistry. It was to be hoped, 
however, that as a result of the improved instruction in 
technical chemistry now being given, men would be turned 
out better prepared in this respect than had hitherto been 
the case. The great thing, however, was that the man should 
be practical, trustworthy, hard-working, and possessed of 
natural ability and the capacity for development and 
advancement, or, as Sir William Ramsay puts it, ‘‘ have the 
right attitude of mind.’’ The beginner should be kept long 
enough on one subject to make rapid and accurate analyses 
and at the same time be encouraged to make himself 
familiar with all the different methods of analysis bearing 
upon his particular work, and to be sure that he tho- 
roughly understands the basic principles and theory upon 
which the work rests. After a sufficient experience along 
these lines, he arrives at a position where he may be able 
to improve existing methods or even invent new ones; 
but of course all new methods must be tested by rigid 
experiment. 

In a works laboratory a variable degrae of accuracy is 
required, depending upon the object for which the analysis 
is made. In some cases a tenth of 1 per cent. variation 
would not be serious. In other cases a ten-thousandth of 
I per cent., or even much less, is highly important, and 
as the object is to turn out analyses of the required ac- 
curacy in the least amount of time, it is of great advantage 
for the chemist to have such general knowledge of the 
use to be made of each analysis as will enable him to 
avoid waste of time in unnecessary accuracy. For routine 
work it is becoming more and more the custom to employ 
in works laboratories bright young men, graduates of 
high schools. Such young men are, of course, useful, but 
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unless they pursue their scientific studies outside, as, for 
instance, at night schools, they are not likely to make great 
advances. In every laboratory there must be a chemist in 
control, who in turn shall be supervised by the chief 
chemist of the company. Unnecessury duplications being 
avoided, a force thus organised becomes capable of doing 
an enormous amount of work in a given time and with 
great accuracy. 

The beginner confines his duties for a number of months, 
and frequently for years, to a works laboratory, and in- 
cidental to his analytical work he gains a certain know- 
ledge of the general routine which obtains at that plant. 
After the laboratory service, if the chemist has displayed 
ability to advance, he is promoted to a position which will 
bring him into direct contact with the manufacturing pro- 
cesses, and his duties will gradually change from those 
of analyst to those of a manufacturing assistant, until 
he has become proficient enough to warrant promotion 
to the position of assistant superintendent, to which he 
is thereafter advanced at the earliest opportunity, either 
at the works at which he has received his tuition or at 
another works where such a position has become vacant. 

The assistant superintendent is under the direction of 
the superintendent, and from him should receive a regular 
training in all the various duties pertaining to the position 
of superintendent, and when such a position becomes 
vacant, the assistant who, in the judgment of the de- 
partment, is best qualified to fill the advanced position, is 
recommended for the promotion. The ability to administer 
chemical works can be obtained only by experience, and 
realising this fact the most efficient superintendents should 
act as teachers to the younger men in their development 
from one position to another. 

Chemists who are not attracted by ontside or works 
positions, but who prefer research work, naturally gravitate 
in due time from the works laboratory to the research 
laboratory. Occasionally one is found whose ambitions lie 
in the direction of mercantile affairs, for which he thinks 
the experience of the chemical laboratory will best qualify 
him. As a rule, however, the educated chemist does not 
select advancement in the sales department, or other 
business parts of the organisation, nor does it often happen 
that he is qualified. 

The chemist, to succeed in technical work, must strive 
for material results. It has been my experience that the 
post-graduate course seems to incline him towards the 
search of learning rather than to its application. He must 
have a clear, logical mind, a singleness of purpose, and 
he must be able to separate the essential from the non- 
essential. This is true of all professions, but it is par- 
ticularly true in chemical work, where the essential must 
be selected from an unusually large assortment of non- 
essentials. 

The efficiency of a navy depends very largely on the 
““man behind the gun.’? So with chemists in a works 
or laboratory. The personal equation has much to do with 
the results. There is no ‘‘ royal road’’ to success here. 
The rewards are for those who are willing to pay the 
price, and that price includes constant and intelligent work. 
The habit of study is rarely acquired after college days, 
and if the undergraduate does not develop it he should 
seek a less exacting profession than that of chemistry, 
uniess his ambitions will be satisfied with the daily grind 
of routine work. 

The investigation department is that part of the manu- 
facturing organisation which deals with all the new pro- 
positions of a technical nature. Its work, which is en- 
tirely distinct from current manufacturing, has to do with 
new, and the improvement of old processes. A new pro- 
position remains under the control of the investigation de- 
partment from the time of its inception until sufficient 
data have been obtained to enable the construction depart- 
ment to design the necessary plant, if one be authorised 
by the executive committee. It is turned over to the operat- 
ing department only after the process is working smoothly 
and the results considered satisfactory. i 

The organisation of the investigation department should 
be sufficiently broad to permit the consideration of a manu- 
facturing proposition from the points of view of the business 
man, the chemist, the engineer, and the patent attorney. 
It consists of the manager, a chemical council composed 
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{in addition to the manager) of the chief chemical engineer, 
the chief chemist who is director of the research labora- 
tory, and such consulting chemists and engineers as the 
company employs. The appointments in this council are 
intended to cover the most varied field of theoretical and 
technical chemistry, and the manager is permitted to con- 
sult outside experts if the company has not the necessary 
talent at hand. <A corps of chemists on research laboratory 
work, an abstractor of current chemical literature, patent 
experts, and a small office force complete the department 
staff. 

In the research laboratory a body of chemists, under the 
supervision of the chicf chemist, is employed on research 
work connected with investigations in hand. A limited 
number of men are permanently retained on pure research 
work. 

The research laboratory reports weekly the progress on 
all work in hand, and at the completion of each investiga- 
tion sends in a statement of the steps taken, accompanied 
by the chief’s recommendation as to further action. These 
reports are passed upon by the chemical council at its 
regular meetings. 

All the analyses required are made by the analytical 
laboratory, which is specially equipped for turning out 
quick and accurate estimations. Each works has its own 
analytical laboratory, but there is a central laboratory for 
the work of the head office. This laboratory critically ex- 
amines and selects all analytical methods, which are 
adopted as standards and furnished to all works labora- 
tories. 

The work of the investigation department originates from 
‘sources which may, in a general way, be divided into three 
classes :— 

(a) The probability of reducing manufacturing costs. 

(b) A decision to produce well established products not 
previously manufactured by the company. 

(c) New applications of science to industry. 

(<j) The largest field is perhaps that of improving the 
processes at present in use at the different works, and is 
one which usually yields very profitable results. Aside 
from the chronic aim of the operating department to secure 
uniformly low costs, a decision to investigate a process 
in use may result from a drop in the market price of a 
product on account of trade conditions, or because the 
process is technically unsatisfactory. There may be de- 
veloped, therefore, new methods or important modifications 
involving reconstruction or even new plants. 

(b) Consideration of the manufacture of products not 
previously produced by the company is usually given as 
a result of market conditions or special wants of customers. 
Where a large consumption of a product of interest is de- 
veloping, and the raw materials prove to be available, an 
investigation may be undertaken with a view to the 
selection of a process and the construction of a plant. 

(c) The third source of investigation originates in the 
distinctly new processes so frequently offered to the world. 
‘Such processes, whether for a product manufactured by the 
company or of prospective interest, are always given the 
attention which their merits seem to warrant. No one who 
has a sensible process to offer is refused a hearing, and the 
treatment accorded the inventor soon becomes public 
opinion. As a rule, the inventor is retained to direct the 
development of his process under the management of the 
‘department. 

As an investigation of a new manufacture includes a 
thorough examination of both the commercial and technical 
sides of the proposition, the commercial side, in which the 
assistance of the manager of the sales department and 
other commercial branches is invoked, calls for considera- 
tion of the following :— 

(1) Its relation to the interests of the company; (2) the 
market ; (3) manufacturing costs; (4) investment necessary ; 
(5) source of raw materials; (6) transportation. 

On the technical side a study must be made of :— 

(1) The process; (7) other processes; (3) raw materials ; 
(4) quality of product required. 

These topics indicate the method of working out or 
testing the practicability of the process. This phase of the 
proposition is entirely a chemical and engineering one, and 
calls for most of the work of the investigation staff. 

In the usual order of procedure, a proposal reachiag 
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the investigation department is subjected to a preliminary 
consideration, and is entered for record if it is to be made 
a subject for investigation. It is then submitted to the 
chemical council, which decides on the method of investi- 
gation to be pursued. A résumé of the literature is generally 
made and a report obtained from foreign representatives 
on the latest European developments. We may soon have 
to add the Japanese. As the inquiry progresses, the 
chemical council, which meets weekly, is kept informed 
of the progress made. 

The thorough consideration given at this early stage 
frequently prevents useless laboratory expense and much 
loss of time. 

Where an investigation of a process in use is being 
made, a member of the investigation department is sent 
to each of the works using it, to study the methods and 
management and analyse its defects. His reports thereon 
are considered by the chemical council in the manner 
indicated above. 

If the final result of the investigation of a new process 
be favourable, an experimental plant may be recommended 
and an appropriation asked for. This may be advisable 
not only to assist in reaching a decision regarding the 
wisdom of adopting the process, but also for furnishing 
data for the designing of a manufacturing plant, if one be 
ultimately decided upon. 

In the case of the adoption of a process and the designing 
of a plant, the work of the investigation and construction 
departments is very intimately connected. An investigation 
covers the inquiry regarding the proper design of the ap- 
paratus or plant, as well as the process per se 

Investigations in connection with construction naturally 
differ, to a certain extent, and include consideration of 
methods for handling the raw material, the solids, liquids 
and gases involved in the process; furnacing, dissolving, 


j filtering, evaporating, crystallising, distilling, subliming, 
drying, &c., and the packing and handling of the finished 
product. 


The materials to be used in different parts of the con- 
struction are determined if an investigation into that im- 
portant side be necessary, whether wood, cast iron, steel, 
lead, tin, aluminium, alloy, earthenware, porcelain, rubber, 
cement, &c. <Any special data requested by the construction 
department in carrying out its work are furnished by the 
investigation department, such as the selection of fuel for 
special work, boiler and engine tests, consumption of steam, 
&c., and all chemical work. 

The benefits resuiting from organisation in the con- 
sideration of improvements and new processes are very 
evident. The results of experiments in one instance are 
applicable to others of distinctly different character. The 
full use of them demands a central bureau and clearing 
house of information. 

The conferences held so frequently are not permitted to 
drag. Records are kept of all decisions, ana even the local 
heads of departments present are notified in writing. 

The routine work of the department consists in the 
collection and filing for easy access of technical and com- 
mercial data of all kinds connected with chemical manu- 
facturing, for immediate and prospective use. Circulars 
containing useful information applicable to the works, and 
copies of research reports that may help operations, are 
transmitted to superintendents. Records of failure are just 
as important as those of success. Every encouragement is 
given superintendents to confer freely on any modifica- 
tions, developments, or conceptions which may occur to 
them. The esprit de corps resulting naturally reaches the 
junior men and foremen, so that a keen sense of re- 
sponsibility and importance is felt throughout. 

The frequent visits of managers and superintendents to 
the head office, and the periodic meetings of superin- 
tendents which are called for conference and discussion 
enable the responsible men ta continue in perfect familiarity 
with the technical resources of the company. 

The research department would not be complete without 
a laboratory plant, large enough to work out processes on 
a smal] manufacturing scale. Such a plant should have 
all the standard appliances, and be so arranged that the 
results obtained in it are sufficient to form the basis for 
the engineering work resulting in the experimental plant 
to follow the successful investigation. 
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After all the organisation has been perfected and the 
machinery lubricated and put in motion, it would be apt 
to run wild if some trustworthy and absolute method of 
control should not be at hand. his 1 have found com- 
pletely accomplished by a department which has to do with 
the compilation of facts and the deductions from them. It 
is absolutely essential, in a company operating a number of 
plants, that those in control should not only know what 
each one of its manufactured products costs, but what 
enters into making up that cost, so that if for any reason 
there is a drain going on it will be quickly known, located 
and stopped; or if, on the other hand, something ad- 
vantageous shall have been accomplished, that will also 
be noted and imitated at other points. This may seem 
like an exceedingly difficult undertaking in an industry of 
such infinite variety, but a brief consideration will show 
that it is not so. The statistical department, to which I 
allude, is not only able to advise the officers within a 
reasonable time after the end of each month of the cost 
of every product and step, but also of the profit or loss on 
each article and the total profit or loss of the company. 
Vhese results have been so exact that for several years 
the profits determined by public accountants at the end 
of the year have not varied 1 per cent. from those which 
had been worked up in this statistical department month 
by month. The importance of this information to those 
in control will be readily understoad. For my awn part, 
! do not see how it would be possible intelligently to run 
a large enterprise involving a number of plants without 
some such arrangement. 

The exact plan which 1 
follaws :— 

Each factory furnishes monthly the following reports : 
raw materials received; raw materials used; shipments of 
finished products; stocks of raw matcrials; stocks of 
finished products. Productions and statement of statistical 
charges (including manufacturing labour, labour on repairs, 
material taken from the storehouse for repairs, all material 
taken from the storehouse for manufacturing except fuel 
and raw materials), packages, dry barrels, &c., included in 
the selling price and not returnable, manufacturing cartage 
{?.e. teams used around the works), steam and water. 

The first shows the number of pounds of raw material 
recetved, together with cast of placing in the pile, and by 
adding the amount of bills, freight, &c., we get the actual 
cost per hundred pounds of each. These figures are used 
in obtaining the material cost of each hundred pounds of 
production, which, with sundries, labour, fuel, and repairs 
makes up the total manufacturing cost, and in connection 
with that shows what each department has accomplished 
during the month. 

As each of the factory sheets is checked and every pound 
of raw material and finished produet accounted for, nothing 
escapes which should be considered in costs. : 

It addition to the Manufacturing cost are shown the cost 
per ioolb, of special factory charges (including such ac- 
counts as docks, dredging, fire equipment, Jabnratory, 
lighting, roads, maintenance of yards, watchmen, gate- 
men, &c.), and cost per toolb. of goods produced due to 
salaries of superintendents and chemists, based on pro- 
portion of labour of each department and the total manu- 
facturing labour. 

The factory shipment shects are checked with the ac- 
counting department as well as repairs and net selling 
prices obtained, lighterage, cartage, allowances, estimated 
freights, &c., being deducted. 

By using the manufacturing costs and the net selling 
prices, we arrive cach month at the gross manufacturing 
profits, and deducting taxes, insurance, office, and other 
gencral expenses, the net results are obtained. 

All organisation, whether in the chemical industry or 
any other, would fail to attain the best and most per- 
manent results if the personal equation be forgotten. We 
are not dealing with a collection of apparatus, but with 
an organisation of men, everyone an individual, with his 
own peculiarities and ambitions. The day has not come, 
if it ever will, when from purely altruistic motives a man 
will give his most efficient services. He must realise that 
while his best work must be done, it will not go unnoticed 
and unrewarded. He must be sure that he will receive 
just and proportionately liberal treatment. His 
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ambitions must not be smothered, they must be directed. 
From an experience of many years, 1 believe the plan: 
outlined above provides fully fer this most important fact, 
and I can point with the greatest pleasure to many men 
as proof of my statement, and every one more enthusiastic 
thao at the beginning. The places of the Icaders will some+ 
day be vacant. Who, then, shall fill them? Those whose 
lives have been spent in preparation for the work, and 
who will enter into it without shock or derangement of 
cxisting conditions, but as naturally us the stream flows 
into the river. Thus will the natural ambition of the voung 
man reach its fulfilment in duc time, and thus will our 
beloved industry progress to points of attainment which 
some of us may dream of, but will never see. 

A vote of thanks to the president for his address was 
then proposed by Prof. Divers and seconded by Sir Henry 
Roscoe, the first president of the society, in the course 
of which allusion was made both to the valuable character 
of the address to which the members had just listened, to 
the origin of the society some twenty-five years ago, and 
to the considerable growth in its membership which the 
council’s report indicated. In responding, Dr. Nichols 
spoke of the advantage which ensued to the society as a 
whole as a consequence of the visit last yeur to America, 
followed, as it happily had been, by the present visit to 
England of a considerable number of members from the 
other side of the Atlantic. He said how much he and his 
fellow-countrymen appreciated the hospitality that had been 
already shown them, and the efforts that had becn made 
in connection with the interesting and Jengthy programine 
that had been arranged largely for their benefit. He said 
that in New York they had been anxious to provide some 
souvenir of their visit that they might leave behind them, 
and, on informing the meeting of the report of the 
scrutineers, which declared that Prof. Divers, F.R.S., had 
heen elected president for the ensning year, he desired to 
place in his hands the little thing that they had ventured 
to have prepared. This was a presidential badge formed 
of a medallion of Sir Humphry Dayy surrounded by an 
emblematical device representing the unian of England and 
America in the pursuit of chemical science. He trusted 
that the council of the society would authorise the wearing 
of the badge by all his successors in the office of president, 
and hoped it would help still further to cement the good 
fecling and cordiality which existed between members af 
this great society on beth sides nf the Atlantic. He con- 
cluded by announcing the names of the vice-presidents and 
ordinary members of the council who had been found to 
be duly elected to office. : 

Prof. Divers expressed, on behalf of the saciety, appre- 
ciation of the kindness which had dictated the offer of this 
valuable presidential badge. 

On the motion of Dr. Bailey, seconded by Mr. Iibner, 
who on behalf of Manchester promised a very hearty 
reception, it was resolved that the next annual general 
mecting should be held in that city. 

On the motion of Pref. Chandler, of Colombia Uni- 
versity, seconded by Sir Boverton Redwood, the hearty 
thanks of the society were accorded to the senate and 
council of University College for granting permission to the 
society to meet in that building. This was responded tn 
by Sir William Ramsay, who incidentally referred to the 
fact that University College as a separate corporation had 
just ceased to exist, having become absnrbed in and an 
essential part of the University of London. The mecting 
then adjourned. 


UGHE (OMIA EVESHAM VE SIEVE ILIP: 


S has already been noted in these columns, the new 
buildings of the University of Shefield were on 
Wednesday of last week opened by the King and Queen, 
and by the act a new centre for research was created im 
this country. 

Nothing seems to have been lacking to make the 
ceremony a success; all taking part, from the King down- 
wards, entered into the proceedings with enthusiasm. In 
replying to the address ni welcome presented by the city, 
the Wing said that he and the Queen were glad to be 
present to open the university buildings and to inaugurate 


proper ' a work which he was assured would tend to promote the 
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advancement of knowledge and the spread of culture among 
all classes in the city. He had na doubt that the establish- 
ment af the university would also afford facilities for the 
technical training which is now essential to success in 
every industrial enterprise, and concluded by saying that 
he should follow the progress of the university with warm 
interest. It may be mentioned here, as indicating His 
Muajesty’s interest in the spread of university teaching, that 
he has sinee sent through Lord Londonderry a letter to 
the Lord Mayor of Sheffield stating that ‘* the opening of 
the new university buildings was felt by their Majesties 
to be an occasion of great importance. Ilis Majesty has 
recognised with pleasure the desire felt in some of the 
great centres of industry and commerce that universities 
should take a prominent part in the promotion of scientific 
knowledge and research. His Majesty recognises that 
in these days of constantly increased application of science 
and of scientific method to every department of modern 
lite, it is to the universities that the nation must largely 
Jook for maintaining that position in relation to great 
commercial and industrial problems which is essential to 
the social well-being of his Empire.” 


His Majesty has also sent the following reply to the 


nea? ONE 


293 


that wider movement of which this university is but i 
sign and symbol. The early years of your Majestics’ 
reign must always be remarkable as having witnessed that 
more general awukening on the part of your Majesties’ 
subjects to the advantages of higher education in all 
branches of learning and that better understanding of its 
needs and requirements which is evidenced by the almost 
simultaneous creation of five independent universities, at 
Birmingham, Manchester, Liverpool, leeds, and Shefficld. 


The distinction conferred upon the inauguration of our 
university by the gracious presence of your Majesties here 


to-day is of the happiest omen for its future, and we can 
only hope and pray that the teaching given within these 
buildings, the learning acquired within these walls, and 
the influences that will follow from them, may prove not 
unworthy of the great honour you have done us, and may 
be a constant source of profit and of ever-increasing useful- 
ness to all classes of your Majesties’ loyal and loving 
suhjects within these districts.” 

The luke of Norfolk then addressed the King, and in 
the course of his remarks, after paying tribute to the men 
to whom the university movement in Shefheld is mainly 
dne, stated that it was now three years since it had been 


Photo by Pawsen and Brailsford, Sheffield. 


Fic, 1.—The University Buildings from Weston Park. 


address presented to him by the university «uthoritics :—* I 
view with lively satisfaction the establishment of this and 
other universities in large industrial centres, and it gives 
me great pleasure to open the handsome and spacious 
buildings provided for the University of Sheffield. 1 have 
never ceased to watch with great interest the great develop- 
ment of the wide movement for the encouragement of a 
sound and liberal education among all classes of my people, 
und IT am well assured that the expectations of those 
patriotic and enlightencd men by whose efforts were estab- 
lished the institutions from which the University of 
Sheiticld derives its origin will be justified by the achieve- 
ments of those who are educated within these walls.” 
The opening ceremony was preceded by the reading of 
the above-mentioned address from the University by the 
Chanceller—the Duke of Norfolk—from which we extract 
the fol tx ting sentences :—' We bear in proud and grateful 
memory the fact that on more than one previous occasion 
members of your Royal House have shown in interest in 
the instructions from which the Univers t; of Shetticld 
derives its origin, and we gladly recall what has been 
already achieved in the course of your reign to advance 
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thought necessary to gather into one home the various 
sources of educational work which the university ought to 
supply ; and the faculties of arts, of pure science, and of 
medicine have now becn gathered together. .\pplied science 
is in another very adjacent building, He stated that evers 
class in Sheffield has shown keen interest in the work, and 
that the sum of 20,c00l. is necded to meet the expense of 
erecting and endewing the university. 

Reference having been made to the granting in May 
last of the charter to the university, the King was handed 
a key and requested t. declare the university open. This 
he did, speaking as fcllows:—‘‘I have great pleasure in 
declaring these beautiful buildings open; and it is my 
fervent hope and desire for the long-continued prosperity 
of the University of Sheffield.”’ 


The following is a short description of the new  build- 
ings. The illustration (which we are able to give by per- 
mission of Messrs. Pawson and Brailsford, of Sheffield) is 
a view of the university from Weston Park. 

The buildings are constructed of red hrick and stone in 
the Tudor style of architecture, form three sides of a quad- 
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rangle, and are situated upon a site overlooking Weston 
Park. A tower has been erected at one corner of the 
quadrangle, octagonal turrets at two of the other corners, 
the site of the third turret together with the fourth side 
of the quadrangle being left vacant in order to provide for 
future extensions. The building on the south side, which 
faces Western Bank, contains the large hall of the Uni- 
versity ; this hall is to be known by the name of the Firth 
Hall, after the founder of Firth College. The Firth Hall is 
designed to accommodate an audience of about Soo persons. 
‘In the same building are the administrative offices, the 
council room, the common rooms and refectories. The 
building on the west side provides for the departments in 
the faculties of arts and pure science, that on the north 
for the departments in the medical faculty. The faculty 
of applied science is located on a separate site about 
four minutes away in St. George’s Square. 

The physical laboratories contain a superficial area of 
10,000 square feet, and are self-contained on three floors 
connected by a spiral staircase and apparatus Iift, the 
rooms on each floor being arranged on either side of a 
central corridor except those on the lower ground floor, 
which, owing to the slope of the ground, are confined to 
the quadrangle front. Accommodation is provided for all 
the various departments of physics, except electrical engin- 
eering, which is housed in the buildings for applied science 
in St. George’s Square. 

The chemical department occupies the northern half of 
the top floor in the western block, and has a floor area, 
including corridors, of 7400 square feet. Two lecture 
theatres are provided. 
furnished with seating accommodation for 110 students. 
A preparation room for lecture experiments adjoins this. 
On the other side of the corridor is a smaller lecture 
theatre to accommodate 34 students; this will be utilised 
for tutorial work, and for work with small classes. 


There are laboratories for elementary and advanced 
students, and a small one for research work. 

The biological department, which includes the two 
subjects of zoology and botany, adjoins the chemical 


department, and occupies the southern half of the top 
floor of the west wing. A lecture room is also allotted 
to this department on the first floor, and the whole of 
the upper part of the tower. ‘There are two lecture rooms, 
the larger having accommodation for about 80 students. 
The general laboratory, with a raised platform and table 
for the purpose of practical demonstrations, and the 
botanical laboratory afford accommodation for 30 students 
each; there is also a zoological laboratory for advanced 
students, besides zoological and botanical research labora- 
tories. 


The anatomical department includes a large lecture 
theatre, a museum, several research laboratories, and 
private rooms for the professor and demonstrators. Ac- 


commodation for microscopes and stereoscopes is provided, 
also a set of the most modern anthropological instruments, 
and requisites for students who may desire to do work in 
modern developments of anatomy. 

The physiological department has an area of about 5400 
square feet. There are nine rooms in the department, and 
no corridors, the rooms opening into each other; the three 
largest of these are the general laboratory, 7o feet hy 
25 feet, the chemico-physiological laboratory, 50 feet by 25 
feet, and the lecture theatre. Another large room in the 
department is the general research room, 25 feet by 30 
feet. The rooms in this department, like all the other 
rnoms on the north front, are lighted with specially large 
windows in order to facilitate microscopical work, and 
have several concealed sinks in the floor, which, when 
opened, reveal supplies of gas, water, and electricity, thus 
avoiding the necessity of fixed benches, their place being 
taken by movable tables. 

The pathological department occupies the whole of the 
upper floor of the medical block; the main feature is the 
large students’ laboratory facing north, 70 feet by 26 feet, 
divided by two partitions. There are adjoining this two 
laboratories, nne large and one small, intended for the 
bacteriological work to be done in connection with the City 
Health Department. .A special feature consists of an in- 
cubating room in the centre of the department, so arranged 
that it can be kept at a constant temperature; this room 
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The larger, 30 feet by 40 feet, is | 


will replace the ordinary incubating ovens. There is a 
large lecture theatre in the department, a museum with 
a top and a south light, a special research laboratory, also 
private rooms, photographic and store rooms—the last 
two mentioned being in the roof and the turrets above 
the department. 

The new buildings allotted to the engineering depart~- 
ment consist of four floors; the lowest floor or basement 
contains a large extension of the original Iaboratories. 
The main engineering laboratory contains a plant which 
can be used both by mechanical and electrical engineering 
students. There is also a very complete electrical equip- 
ment in the new building to demonstrate the applications 
of electricity to lighting, traction, and power transmission. 

The department of metallurgy has had special attention 
paid to it, seated as it is in a city where the chief national 
metallurgical industry is carried on. As a natural con- 
sequence of this, so far as iron and steel metallurgy is 
concerned, the metallurgical laboratories of the University 
of Sheflield are unique. These laboratories are divided 
into two sections, the scientific and the practical. in the 
first named there are nine, and in the second two labora- 
tories. 


GEOLOGICAL NOTES. 

LNOSG recent publications of the Geologische Reichs- 
anstalt of Vienna, Herr G. Geyer (lerhandlungen, 

p. 363) discusses the nature of the pre-Jurassie floor 
of Austria, from a study of blocks of crystalline rock 
embedded in Liassic sandstone, and of the island-like 
‘“‘ Klippe,’? formed of granite, which lies N.W. of Weyer, 
and which has been utilised for the memorial of von Buch. 
This mass of granite, by-the-by (Toula, tbid., 1905, p. 89), 
was correctly appreciated as a projecting mass of older 
land, and not as an erratic block, by von Hochstetter as 
far back as 1869. Herr Geyer refers to many instances 
of “exotic blocks’? north of the Alps, and points out the 
influence of the old gneissic and granitic foundation on 
the subsequent folding in the region of the Enns. Herr 
R. J. Schubert (ibid., 1904, p. 461) adds greatly to our 
knowledge of the Upper Eocene and Oligocene beds of 
Dalmatia, while Dr. Franz Kossmat (ibid., 1905, p. 71) 
shows how the Sava began to flow eastward on the uplifted 


1904, 


| floor of a Miocene gulf, and formed the plain near Laibach 


by filling in a depression that developed during the latest 

movements of the Alps. In the department of paleontology, 
Dr. Katzer (ibid., 1905, p. 45) furnishes an interesting 
account of the microscopic structure of the Devonian 
Tentaculite-limestones of Bohemia, which may be regarded 
as a valuable supplement to Novdk’s work on Tenta- 


culites (Beitrage sur Pal. Oesterretch-Ungarns, ii. Bd., 
1882). Terr Theodor Fuchs (Jahrbuch der k.k. Reichs- 
anstalt, 1904, Pp. 359) reviews in considerable detail a 


number of recent papers on fucoids, and concludes that 
these problematic organisms were not washed into the 
strata after the manner of floating seaweeds, but arose 
where they are now found. He insists that museum-speci- 
mens in such cases are likely to be misleading, and that 
a study of fucoids in the field shows that some, at any 
rate, run perpendicularly to the strata by which they are 
surrounded. Herr G. Stache (Uerhandlungen, 1905, p- 100) 
again investigates the globular Cretaceous organism named 
by him Bradya, and gives it new interest by showing its 
resemblance, in structure and mode of oceurrence, to 
Brady's recent genus Keramosphzera, described in 1882 
from the deep sea south of Australia. Bradya has long 
been connected with Steinmann’s hydrozoan form Poro- 
sphera; but Stache is now able to revive it, and once 
more to refer it to the foraminifera. Students of our 
well known British form Parkeria will find much to interest 
them in this paper. Herren Hofmann and Zdarsky 
(Jahrbuch, 1904, p. 577) discuss and illustrate the dentition 
of Deinotherium, and the abundant remains of a species 
of antelope, from the Miocene beds of Leoben. 

The Transactions of the Geological Society of South 
Africa for January to April contain several stratigraphical 
and structural papers by Dr. Molengraaff and others; but 
general interest will be raised by the illustrated description 
of the great Cullinan diamond, by Messrs. Hatch and 
Corstorphine, on p. 26. In the Transactions of the South 
African Philosophical Saciety, vol. xvi. (1905), Mr. Rogers 
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(p. 1) confirms his discovery of a glacial conglomerate, the 
Pakhuis bed, in the Table Mountain series near Clan- 
william. A thousand feet of sandstones, probably 
fluviatile, overlies these glacial strata, and the Devonian 
Bokkeveld beds follow, so that the antiquity of the con- 
glomerate, as compared with the well known Dwyka 
beds, is put beyond a doubt. Mr. Schwarz (ibid., p. 9) 
makes a block of gneiss from the voleano of Tristan 
d’Acunha serve as the text for a dissertation on oceanic 
islands in general, which he expands further into a treatise 
on several points in theoretical geology. We confess to 
a feeling of nightmare, as the one innocent specimen leads 
us on into enormous fields of speculation, where a consider- 
able area is occupied by the slaying of the slain. When, 
after twenty-six pages, we reach the question, *‘ What, after 
all, are volcanoes? ’’ we are tempted to turn over the next 
eight, to where the description of ‘‘ the rocks of Tristan 
d’Acunha ” nestles humbly as an appendix. Mr. A. L. 
du Toit (p. 53) furnishes a serious paper on the forming 
of the Drakensberg, which summarises many recent observ- 
ations. Stress is laid on the numerous volcanic necks 
and lava-flows, which are later than the Cave Sandstone. 
In some cases, the vents contain no igneous matter, but 
merely masses of exploded sandstone and shale, in a 
ground of pulverised grit. Dr. R. Broom re-opens (ibid., 
p- 73) the whole question of the age and affinities of 
Trityloden. Those who were present at the memorable 
meeting in London in 1884, when Owen laid upon the 
table what was believed to be the oldest known mammalian 
skull, will read with some surprise of the doubt which 
hangs over the locality and horizon of the fossil. Dr. 
Broom believes that it came, as then stated, from Basuto- 
land; if so, it is from the Stormberg beds, which he 
regards as of Lower Jurassic age. As was pointed out in 
NATURE, vol. Ixxii. p. 36, the reference of the reptilian 
beds of South Africa to the Permian may carry back the 
Stormberg beds also, and this will make Dr. Broom's 
defence of Tritylodon as a mammal, and not a reptile, of 
even greater interest as research goes on. 

Dr. A. E. Salter (Proceedings of the Geologists’ 
Assoctation, vol. xix. p. 1) produces a large amount of 
original evidence bearing on the sources of the superficial 
deposits found above the Jurassic and Cretaceous strata 
to the south, north-west, and west of London. The area 
studied is a wide one, and Dr. Salter traces fluviatile 
action in it to an epoch before the deposition of the 
“ Boulder-clay.’” Among his interesting conclusions, we 
note that a large amount of ‘‘ drift ’’ material in the lower 
basin of the Thames is of southern origin, suggesting that 
“the southern slope was formerly more extensive than at 
present,”’ the distribution of such material having been 
probably aided by earth-movements. In support of this 
latter contention, it is shown that Lower Greensand chert 
from the Wealden area occurs 650 feet above the sea at 
Goring Gap. The Lower Thames Valley is thus held to 
be ol recent geological age (pp. 17, 25, &c.). Other 
evidence is adduced of the modification of the general 
direction of drainage by earth-movements since the higher 
gravels were deposited. 

Dr. O. Mann begins, in the Sitsungsberichte der 
Gesellschaft Isis (1904, p. 61), what promises to be a de- 
tailed account of the tin-deposits of the Erzgebirge, in- 
cluding a microscopic examination of the veins of quartz, 
tourmaline, and cassiterite. 

Dr. J. W. Spencer further emphasises his views as to 
submerged river-channels and continental shelves in two 
notices of the work of Hull and Nansen ([merican 
Geologist, vol. xxxv. pp. 152 and 222). He provides us 
also with a useful bibliography of the subject in relation 
to America (American Journal of Science, vol. xix. p. 341). 

A preliminary note on the geology of the provinces of 
Tsang and U in Tibet, by H. H. Hayden (Records, Geol. 
Survey of India, vol, xxxii. p. 160), forms a pleasant out- 
come of the recent political expedition. Marine Cainozoic 
beds are found north of the Sikkim border, and there is 
evidence of a former considerable extension of glaciers 
northward from the Himalayas. The granite near Lhasa 
is intrusive in a wide area of Jurassic strata, which have 
suffered much from crushing and melamorphism. 
country does not appear rich in mincrals, and even the 
gems are imported. Gras ).1c. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Campripce.—Amongst the list of donations to the uni- 
versity benefaction fund which was recently published by the 
Vice-Chancellor the Iollowing sums may be mentioned :— 
the Right Hon. Lord Rayleigh, s5oool.; the Right Hon. 
Lord Iveagh (further donation), toool.; C. J. Heywood, 
Esq., tool.; J. Lumb, Isq., 100/. Besides these a number 
of smaller sums have been received, some of which are 


especially allocated to the Huddersfield lectureship in 
pathology. In addition to these sums the Cambridge 
University Association has collected more than 6000. 


towards the fund for the university library. The success 
ol this is due almost entirely to the energy of the regis- 
trary. The Schuter scholarship in St. Bartholomew’s 
Hospital has been awarded to Mr. R. B. S. Sewell, late 
scholar of Christ’s College. 


Dre. T. G. Prycnes has been invited to join the staff 
of the institute of archeology of the University of Liver- 
pool as assyriologist. 

Tue resignation of Mr. II. J. L. Beadnell from his 
position on the Geological Survey of Egypt is announced. 
Mr. Beadnell has been connected with the survey since 
1896, f.e. from the time it was established. 


From a long list of recent changes we extract the follow- 
ing appointments to professorships at technical colleges :— 
Prof. M,. Disteli at Dresden, for descriptive geometry ; 
Mr. Camillo IS6rner and Prof. K. Zsigmondy at Prague, 
for machine construction and mathematics respectively ; 
Dr. Leo Griinmach at Berlin; Dr. Gustay Rasch at 
Aachen; Dr. Clarence Feldmann at Delft, for electro- 
technics; Dr. .\. Tobler at Zurich, for applied electricity ; 
Prof. F. Schilling at Charlottenburg, for geometry. 
W. Ké6nig, of Greifswald, has been appointed professor of 
physics at the University of Giessen, and Dr. Karl Stéchl 
professor of mathematics and physics at Passau. 


Tue proposal made by the Emperor of Germany for the 
temporary interchange of professors with America for a 
course of lectures is leading to a number of important 
results, Harvard University has invited Prof. Ostwald, of 
Leipzig, to give a half year’s course, Columbia University 
has secured lectures from Prof. V. F. Bjerknes, of Stock- 
holm, on ‘ Fields of Force,’’ and from Prof. H. A. 
Lorentz, of Leyden, on ‘‘ Extensions of Maxwell’s Electro- 
magnetic Theory.”” Is Great Britain with its usual 
insularity going to keep aloof from the new movement? 
It is hardly likely that any proposal Irom our country would 


fail to obtain hearty support either in Germany or in 
America. 


SOCIETIES AND AGADERNITES, 


Lonnon. 

Royal Society, March 9.—‘‘The Rate o. Transmission o1 
the Guatemala Earthquake of April 19, 1902." By R. D. 
Oldham. 

This paper contains a complete study of an earthquake 
from the point of view of the rate of transmission. ‘The 
time and place of origin are known with a sufficient degree 
of accuracy, and the shock was of sufficient power to give 
distinct records even at 160° [rom the origin. Threc phases 
of wave motion are recognised, the third phase including all 
those which are distinguished in Japan by the symbols 
Te P,, as the author believes that it is doubtful 
whether there is any real difference in the character of the 
wave motion, or whether, in these so-called phases, we have 
not waves of essentially similar nature, but varying rates olf 
propagation. The first and second phases are, however, of 
distinct character, being mass-waves, differing from each 
other not only in rate of propagation but in character of 
wave motion. Of these, the first phase shows a continuous 
increase in the apparent rate of propagation as the distance 
from the origin becomes greater, and seems to emerge 
almost simultaneously at all points more than 145° from 
the origin. The second phase shows an increase in the 
apparent rate of propagation up to 100°, and a decrease 
beyond this; the result is unexpected, but the author, 
while remarking that it must not be rejected on that 
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account, also points out that the second phase is much 
less well marked in the distant records than in the nearer 
ones. From the figures given in the paper, it appears 
that the times taken by the three phases of wave motion 
to travel from their origin to its antipodes are respectively 
about 20, 50, and 100 minutes. 


Physical Society, June 30,—Dy. R. T. Glazebrouk, F.R.S., 
piust-president, in the chair. The compurison of clectric 
fields by means of an oscillating electric needlc : D. Owen. 
Vhis paper describes experiments which show how an 
*\¢lectric needle ’* may be used to measure electric fields 
in a manner similar to that in which a magnetic field is 
meusured by an oscillating magnetic needle. The needtes 
used were cylindrical in form, of aluminium or of brass, 
and were suspended by guartz fibres three or four inches 
in length. The couple on the needle when disturbed from 
the direction of the field is proportional to the square of 
the field strength. For small displacements the needle 
vibrates isochronously, the frequency bcing proportional 
to the electric ferce. [t may be used in alternating as 
well as in steady fields, and may be applied to illustrate 
many of the Jaws of electrostatics. The disturbing effect 
of the needle upon the field is considered; in particular its 
effect when placed in a uniform field. It is shown by 
vxperiments that the disturbing ctflect falls off rapidly with 
the distance from the needle, and is inuppreciable (in the 
vase of a needle 13 cm. long) ut a distance of twice the 
length of the needle. With regard to the effect of the 
dimensions of the needle upon the frequency (for given 
field), while the restoring couple decreases rapidly with 
decrease of size, yet the moment of inertia decreases more 
rapidly, so that the smaller the needle the greater the 
frequency, and also the smaller the disturbing effect. The 
shielding effect of same dielectric materials was examined 
in the following way :—.\ needle was suspended centrally 
in the uniform field between a pair of parallel plates. A 
thin-walled cylinder of the dielectric wus placed around 
the needle, and the shielding action deneted by a fall in 
frequency of the needle. (Glass and mica were found to 
effect perfect shielding. Ordinary paper shields; but when 
thoroughly dried by heat the electric field is transmitted 
undiminished only to fall off to zero after a minute or 
two's exposure to the air. Dry paper soaked in melted 
paraffin-wax transmits the field perfectly and for an in- 
definite time. The paper concludes by pointing out that 
an electric needle suspended between a pair of parallel 
plates forms a simple means of measuring high veltages, 
since the frequency of vibration is simply proportional to 
the voltage between the plates.—The magneto-optics of 
sodium vapour and the rotatery dispersion formula: Prof. 
R. W. Wood. It bas been shown in a previous paper 
that the yapour of metallic sodium is an ideal substance 
for investigating the effect of a strong absorption band 
on the magnetir rotation of the plane of polarisation. The 
preliminary work was not very satisfactory, as the method 
employed did not admit of very accurate determinations 
of the wave-lengths. 
observation and design of the apparatus have been accom- 
panied by an increase in accuracy, and accurate readings 
have been obtained for us many as nine different values 
of A between D, and 1),. Rotations as great is 1440° 
(four complete revolutions) haye actually been observed, 
and this with a 10 cm. column of not very dense vapour in 
a field of 2000 ©€.G.S5. units. In the present paper the 
mugneto-optics of the vapour for light travelling along the 
lines of force are discussed. The sodium was heated in a 
tuhe of thin stecl, the ends of which projected from the 
helices of the magnet. It was found that the field strength 
within the stecl tube did not differ greatly from that 
obtained when glass tubes were used. A short piece af 
small brass tubing is brazed into one end of the stecl tube, 
through which the steel tube is exhausted. A good vacuum 
is essential, all traces of rotation disappearing in hydrogen 
or nitrogen at atmospheric pressure. Light from an are- 
Jamp made parallel by a leny is passed through a Nicol’s 
prism, the steel tube, and a seeond Nicol, after which it 
is brought to a focus upon the slit of a spectroscope by 
means of a sccond lens. In the present case, a concave 
grating of 14 feet radius was used instead of a spectro- 
scope, the observations being made both visually and by 
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Improvements in the methods of | 


means of photography. The paper then describes the 
phenomena which are presented when the sodium vapour 
is formed in the magnetic field. In the case of very dense 
vapours the rotation has been measured over a consider- 
able range of wave-lengths, namely, throughout the region 
comprised between A=5%30 and A—5922. The rotation 
constant of D, was found to be ahout double that of D,. 
Drude, in his ** Lehrbuch der Optik,’? has given two 
formula: for the mugnetic rotatory dispersion, the first of 
which, developed from the hypothesis of molecular currents, 
calls for an anomalous effect on crossing the band, and 
does not apply to sodium vapour. The second, developed 


from the Jlall-eflert hypothesis, predicts rotations of 
similar sign and cqual magnitude for wavelengths 


symmetrically situated in the spectrum, with respect to 
the centre of the absorption-band. Jt seems likely that the 
molecular currents play some part, and that the formula 
built up on the hypothesis of the Hall-effect is incomplete. 
Tlowever, the latter formula represents the rotation out- 
side of the D-lines with great accuracy, while between the 
lines it gives in some cases a curve which is clevated 
somewhat above the experimental curve. The paper con- 


} cludes with an account of the bright-line spectrum pro- 


duved by magnetic rotation which presents itself when the 
Niccl’s prisois of the apparatus are crossed. The spec- 
trum, which at first could only be scen with difficulty, was 
finally obtained of such brillianey that it could be photo- 
graphed with a 14-feet concave grating. A good vacuum 
was found to be an essential condition, the presence of 
inert gases causing a faintness of the lines.—The fluor- 
escence of sedium vapour: Prof. R. W. Weed. The 
fluorescence of sedium: vapour has been investigated by 
allowing light of various wave-lengths to illuminate the 
vapour, and then studying the light emitted with a spectro- 
scope, Approximately homogeneous light of any desired 
wave-length is obtained by means of a monochromatic 
iuminator. Some sodium is plaved in a horizontal steel 
tube fitted with steel ends, in one of which is a circular 
aperture bored just abeve the centre. The tube is heated 
and the vapour rises until it reaches the hole. The light 
from the monochromatic iNuminator passes through the 
hole and falls upon the vapour. The fluorescent light is 
then observed by means of a spectroscope either visually or 
by photography. It is essential that the incident light 
should not traverse an appreciable amount of the vapour, 
or the fluorescent effects are masked by those of ahsorp- 
tion. The bright lines of the fluorescent spectrum are hy 
no means the exact complement of the absorption spectrum. 
Very remarkuble effects have been observed when the 
vapour is iMuminated with a very narrow band of approxi- 
mately homogeneous light, the lines in the fluorescent 
spectrum chaoging their position and appearing to dance 
about with the slightest change in the wave-length af 
the exciting light. The motion is of course onty an 
illusion, lines disappearing and others re-appearing, like 
the sparks of a spinthariscope. Stokes’s Jaw is violated 
in a most flagrant manner, bright lines coming out on 
both sides of the excited region. ‘The behaviour of the 
spectrum indicates that we are dealing with a number of 
groups of electrons, cach group containing a large number 
of vibrators. The excitation af one of these vibrators sets 
the whole group going, but does nat start disturbances in 
the other groups. 


EDINBURGIT. 


Royal Society, June 19.—Dr R. Tl. Traquair in the chair. 
—A compurative study of the dominant phanerogamic 
and higher cryptogamic flora of aquatic habit: George 
West. The paper referred to three loch areas of Scot- 
land, namely, Loch Ness, the district between Nairn and 
Forres, and the Island of Lismore. In the first district 
the waters were peaty, in the third they were heavily 
charged with lime and were free of peat, while in the 
second district the waters were neither timey nor peaty, 
but were turbid and unwholesome in appearance, due to 
the presence of marsh gas. These characteristics influenced 
in a marked degree the habit of the aquatic flora, the 
distribution and growth of which were also dependent on 
the direction of the prevailing winds. Interesting details 
were given.—Les conerétions phosphatées de 1’ Aguthas 
Bank (Cape of Good Hope): Dr. Léon W. Conet: ayer 
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une description de la glauconie qu’clles renferment, par 
Gabriel W. tee. The work was undertaken under the 
direction of Sir John Murray, whose large collection of 
phosphatic nodules had been greatly enriched by the con- 
cretions dredged off the Cape of Good Hope by the stcamer 
of the Department of Agriculture, and presented by Dr. 
Gilchrist, the Goyernment biologist. The concretions were 
Iound beyond the 100-fathom line down to depths of Soo 
fathoms. ‘Their occurrence, as already pointed out by 
Sir John Murray, is closely connected with the oveano- 
graphical question of the variability of teniperature in 
certain regions. The mingling of two currents of different 


temperature is necessarily attended by a great mortality 
among the creatures living in these waters, and their 


dead bedies falling ta the “bottom produce ammonia and 
phosphate of lime. There can be little doubt that the 
glauconite and phosphates found in geological strata have 
been formed under similar conditions. In the material 
from the Agulhas Bank two kinds of nodules were 
found :—({1) those with Fecraminifera and other calcareous 
organisms; (2) those without carbonate of lime and with 
the glanconite grains cemented together by phosphatic 
mutter. These implied different modes of formation. Mr. 
Lee recognised two kinds of glauconite in the phosphatic 
nodules, the occurrence in the one kind being in the form 
of grains with definite contours, in the other in the form 
of a diffused pigment.—Note on some of the magnetic 


properties of demagnetised and annealed iron: James 
Russell. Lhe iron was demagnetised by one of threc 
methods, namely, by decreasing reversuls of magnetic 


force co-dircctional with the field to be afterwards applied 
in the study of the permeability, by decreasing re- 
versals of a transverse foree, or by annealing. The 
permeabilities after these processes of demagnetisation 
were carried out were then compared, and various interest- 
ing conclusions arrived at. One very remarkable result 
was that, however much the values of the permeability 
differed under these varied conditions, the value of the 
coercive force (as defined by Hopkinson) was almost 
exactly the same in all cases.—Certain mathematical 
instruments for graphically indicating the direction olf re- 
fracted and reflected light rays: J. R. Milne. These 
simple devices were not only useful in demonstrating the 
course of reflected and refracted rays, but could also be 
effectively used in graphically solving problems in geo- 
metrical optics the algebraic solution of which presented 
insurmountable difficulties in the way of carrying out the 
necessary eliminations.—On the hydrodynamical theory of 
seiches: Prof. Chrystal. ‘This paper contained the mathe- 
matical solution of problems suggested by the phenomena 
of seiches in lakes, and showed how the periods of the 
various possible seiches and the positions of the nodes 
were affected by the contour of the lake bottom.—On a 
group of linear differential equations of the second order, 
including Chrystal’s seiche-equations as special cases: |r. 
Halim. This formed an important sequel to the fore- 
going paper, giving a mode of arriving at a solution of a 
case in which the direct method led to a slowly con- 
verging series, ill-suited for numerical determinations.— 
A monograph on the general morphology of the myxinoid 
fishes, based on a study of myzine, part. i., the anatomy 
of the skeleton: Frank J. Cole. By controlling the dis- 
sections by charts reconstructed from serial sections, the 
author obtained many results of importance in working 
out the micro-anatomy of the skeleton. Previous descrip- 
tions have thus been much extended, and the phylogenetic 
origin of the myxinoid skeleton may now be shown to be 
much simpler than has been hitherto supposed. 

July 3.—Prof. Geikie in the chair.—The _ plant 
remains in the Scottish peat mosses, part i.: Francis 
J. Lewis. The paper contained a detailed account of the 
botanical stratification of peat mosses in the Scottish 
southern uplands, the discussion being in every case based 
upon evidence derived from freshly cut holes or from 
borings. The geological horizons were determined in most 
cases by the fact that the mosses rested on moraines 
which were known to belong to one of the Glacial periods. 
The conclusions were in full accord with the views 
originally put forward by Prof. James Geikie, and demon- 
strated the existence of the third, fourth, and filth periods 
of glaciation in Scotland, those, namely, which are 
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tinguished as (3) the district ice sheets, (4) the mountain 
valley glaciers, (5) the corrie glaciers.—Dissociation of the 
action of the auricles and ventricles: Dr. W. T. Ritchie. 
The paper contained an account of curious cases of heart 
block, a subject first studied scientifically by Gaskell. 
The graphs of the various pulse rhythms were obtained 
side by side, enabling the eye at a glance to contrast them 
and so prove the absolute independence of the action of the 
auricles and ventricles. Cape hunting dogs (Lycaon pictits) 
in the gardens of the Royal Zoologicil Society of Ireland : 
Prof. D. J. Cunningham. The. chief interest attached 
to these dogs wus that they had been for the first time 
reared in captivity. The parents had been got from 
Ilolland, and during the four years 1sy6 to 1900 there 
had been four litters, but only three of the puppies had 
been brought to mitturity. The peculiar colouring of the 
adult dog with its vellow and white patches was absent 
in the puppy stage, but gradually appeared as the animal 
grew older; also the dark band down the forehead became 
more marked with age. The animals were very in- 
tractable in captivity. \n attempt to obtain a cross with 


a collie failed, the collie when introduced into the cage 
showing symptoms of excessive fear, while the male 


L.ycuon paid not the least attention to her. 
gestation in the case of the Cape 
to be eighty days, somewhat longer than in the cause of 
the domestic dog. Vhe A\lcyonarians of the Scottisl 
National Antarctic Expedition: Prot. J. A. Themson and 
James Ritchie. The collection contained six new spccies, 
and specimens of three forms previously obtained by the 


The period o1 
hunting dog was found 


Challenger. These were found in various latitudes, the 
furthest south specimen having been obtained in 
S. lat. 74°, off Coats Land. Our knowledge of the gea- 


graphical distribution has been thus much extended. Of 
the beautiful Umbellula durissima the Challenger obtaincd 
one young specimen from the south of Yedo, while Mr. 
Bruce was fortunate in obtaining about a score of speci- 
mens, some of which are larger, older, and of more 
vigorous growth than that which NKolliker described in 
the Challenger reports.—The theory of determinants in 
the historical order of development up to 1852: Dr. 
Thomas Muir.—On the action of radium bromide on the 
electromotive phenomena of the eyeball of the frog: Prof. 
McKendrick and Pr. W. Colquhoun. [it has been 
known since 1871 that when the [resh excised eye of a 
frog is connected by unpolarisable electrodes with a 
sensitive galvanomieter an electric current may be detected, 
and that definite variations take place in that current 
when the retina is exposed to the action of light. It is 
also well known that salts of radium are luminous in the 
dark, and that when a tube containing radium is pressed 
against the closed lid of the eyeball a luminous effect is 
produced. It was of interest to ascertain whether this 
luminosity was due to the radium causing fluorescence 
of any of the structures of the eyeball, or whether it 
was due to the direct action of the radium emanations 
on the retina itself. The radium employed was kindly 
lent by Dr. Hardy, of Cambridge. The conclusions were 
as follows:—(1)” The light emanating from radium 
bromide affects the electromotive phenomena of the living 
retina of the frog in a manner similar to that of light, 
although to a considerably less degree; (2) its action js 
not due to fluorescence of any of the structures of the 
eyeball, but to direct action on the retina; (3) the retina 
of the frog will respond to emanations of radium passing 
through cardboard, blackened paper, thin glass, and 
aluminium foil, emanations which, when allowed to fall 
on the human eye in a perfectly dark chamber, do net 


give rise to a luminous sensation; (4) the frog’s eye is 
sensitive to the feeble light emitted from the surface 
of fluorescible minerals and fluids rendered fluorescent 


hy radium; (5) the 6 rays are responsible for most of 
the effects obseryed, but after they have been largely 
excluded by thick glass a slight effect still persists, due 
presumably to the y rays; (6) monochromatic light em- 
ployed in a photographic chamber may still affect the 
electromotive phenomena of the living retina of the frog; 
(7) no. satisfactory evidence could be obtained of the 
action of the ultra-violet ravs of a lamp filtered through 


a Wood’s screen. The slight movement of the galvano- 
meter observed with light ‘off?’ might possibly be ac- 
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counted for by mechanical disturbance of the apparatus. 
As already pointed out by Prof. Gotch, there is great 
advantage in ‘‘ adapting '’ the eve to darkness or to 
coloured light for three or four days. . 


Dusen. 

Royal Dublin Society, June 20.—Prof. W. Noel 
Hartley, F.R.S., in the chair-—On the supply of water 
to teaves on a dead branch: Prof. H. If. Dixon. The 
fading of leaves on a branch killed by the application 
of heat is shown experimentally to be due in many cases 
at least to the introduction into the transpiration current 
of substances which cause a loss of turgescence of the 
leaf cells; consequently this fading does not prove that 
the water supply in these cases is inadequate, but rather 
that it is contaminated. A diminution, however, of the 
water supply may be caused by the high temperature, if 
this latter determines the rupture of the water columns of 
the tensile transpiration current or brings about the 
exudation of clogging substances into the conducting tracts 
from the dying cells. The conclusion, based on the 
withering of leaves on a killed branch, that the interven- 
tion of living cells is necessary to the elevation of the 
sap is thus rendered superfluous.—On the diagnosis of 
the eye by means of pinhole-vision: Prof. W. F. Barrett, 
F.R.S. The self-examination of the eye by looking 
through a pinhole in an opaque screen was termed entoptic 
diagnosis by Listing, who submitted this method to careful 
examination more than filty years ago. The author was 
independently led to a similar discovery by noticing fixed 
shadows on his own retina when a bright spot of light 
was looked at. These shadows proved to be due to 
cataract, and led the author to the construction of an 
instrument which he calls an entoptoscope, whereby the 
patient can easily draw the exact extent of the obscuration 
in either eye. By means of two closely adjacent pinholes 
in a revolving diaphragm in the eye-piece and a trans- 
parent scale, the actual magnitude and position of the 
opacity in the eyeball can be accurately determined.—On 
secondary radiation (part iii.): Prof. J. A. McCtettand. 
A continuation of the author’s researches. 


Paris. 


Academy of Sciences, July 1o.—M. Troost in the chair. 
—On a calculation of the elastic resistance offered by a 
tube without longitudinal tension to inflation by a con- 
tained liquid column: J. Boussinesq.—On some experi- 
ments relating to the radio-activity induced by uranium : 
Henri Becqueret. This paper contains a study of the 
properties of the body formerly discovered by precipitation 
from the mixed barium and uranium chlorides by sulphuric 
acid, and since probably identified with Crookes’s 
uranium X. 1t shows a remarkahle stability of activity 
at very high temperatures.—On the treatment of trypano- 
somatous disease (surra, mbori) by arsenious acid and 
trypan red: A. Laveran, Extending his investigations on 
this method of treatment, the author has definitely cured 
the disease in dogs, animals in which it has always 
previously proved fatal. No trace of infection could even be 
found in the blood of the cured dogs.—On the treat- 
ment of bone fractures by movement: J. Lucas- 
Championnieére. This new method follows a law which 
surgery hitherto has ignored, that, in spite of their rigidity, 
bones, like other tissues, require movement to ensure the 
vitality necessary for recuperation. The practice which the 
author follows is a peculiar form of massage, and not only 
conduces to the formation of the hard tissue, but is also 
favourable to the quick reparation of other neighbouring 
organs, such as muscles and tendons, involved in the 
fracture.—On the use of rockets against hail: E. Vidal. 
This paper explains how they are eflectual in those cases 
where the storm centre is at a low altitude.—Researches 
on algebraic integrals in the motion of a solid heavy 
body about a fixed point: Edouard Husson.—On a new 
preparation of rubidium and cesium: L. Hackspill. 
The author finds that these metals can be obtained by a 
method similar to that for obtaining potassium or sodium, 
viz. by reduction at a dull red heat of the alkaline 
chlorides with calcium. The resulting metal does not even 
attack glass.—A comparison of properties, tests, and 
classification of ternary steels: Léon Guillet.—On the 
molecular transformations of hydrated ferric sulphate: <A. 
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Recoura. If a concentrated solution of ferric sulphate 
be allowed to stand for some days a deposit forms, which 
rapidly grows until the liquid becomes practically solid. 
This occurs through the formation of a mixture of 
basic sulphate and free acid.-On dextro-dilactide: E. 
Jungfieisch and \. Godchot.—On the hydrogenation of 
ketoximes. A synthesis of new amines: A. Maithe. 
Among others, acetoxime by reduction with finely divided 
nickel gives a mixture of isopropylamine and di-isopropyl- 
amine.—On the synthesis of a new leucine: L. Bouveauit 
and René Locgquin. This body is probably one of the 
four possible amino-butyl-acetic acids.—On sparteine, and 
the symmetric character of the molecule: Charles Moureu 
and Amand Vateur.—On a sulphate of chromium which 
resists the action of reagents: Albert Cotson.—On the 
figures formed by pressure or percussion on plastic crystat- 
line metals: F. Osmond and G. Cartaud. These consist 
of groups of lines, curved on iron, straight on other plastic 


metals of the cubic system.—On some points in the 
morphology of the schizopods: f1. Coutiére.—On the 
segmentary organs at the moment of sexual maturity 
among the Hésionians and the Lycoridians: Louis 


Fage.—On the retraction of the mouth in the Chetopods: 
C. Viguier.—On an estimation of the red corpuscles in 
human blood made at the summit of Mont Blanc: Raoul 
Bayeux. After giving a table of results, the author con- 
cludes that a rapid increase in the number of red cor- 
puscles takes place with increasing altitude. This number 
soon falls off with some rapidity, but remains abnormally 
high even some time after a return to the lowest point.— 
On intestinal poisons (their nature, and precautions to be 
taken against them): MM. Charrin and Le Ptay.—On 
the preparation and properties of protoplasmic extracts 
from blood corpuscles: Auguste Lumiére, L. Lumiere, 
and J. Chevrotier.—On the activity brought about in pure 
pancreatic juice by the combined influence of colloids and 
electrolytes: Larguier des Bancets. An inactive pan- 
creatic juice becomes under these conditions capable of 
digesting albumin.—On the decomposition of albuminoids 
by Actinomyces: E. Macé.—On the Tertiary beds of 
QOuennougha and Medjana (Algeria): E. Ficheur and J. 
Savornin. 
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NEW 
PATTERN Chemical and Scientific Instrument Makers to 

FOR y ee OPTICAL LANTERN. H.M. Government (Indian, Home and Colonial). 
eTeCuene We LABORATORY FURNISHERS AND MANUFACTURING CHEMISTS. 


LIGHT. 


RADIUM ROD. 


This consists of a metal handle with Ebonite Top having a 
removable Aluminium Cap covering the RADIUM 
PREPARATION 


With this all the Physical Properties of Radioeactivity can readily 


be shown. 
The above ‘Lantern fee a clear Race Heard and is fitted ny mt 


Price £4 15s. ™ 6222" 
5-in. Condensers. i 


NEWTON & CO., 3 FLEET ST., LONDON. | 14 Commercial St., Leeds. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tnbe containing bath Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in tbe bore of the tube in which it rises and 
falls increases the scale to about § inches for each inch of 
the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of rooth of an inch being easily read 
without the aid of any vernier or magnifier. 


GRIFFIN. LONOON 


Partieulors 
Free. 


Post 


Further Particulars and Prices of this and other 
long range Borometers sent on application 
to the Manufocturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT 
STREET, LONDON. 


TTT s 
RUBENS’ LINEAR THERMOPILE, 


JOHN J. GRIFFIN & SONS, Ltd., 


MAKERS OF SCIENTIFIC INSTRUMENTS, 
Sardinia Street, London, W.C. 
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ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1905-1906. 

The COURSES of INSTRUCTION at the Institute's CENTRAL 
TECHNICAL COLLEGE (Exhibition Road) are for Students not under 16 
years of age; those at the Institute's TecHnicat CoLLeGe, FINSBURY, 
for Students not under 14 years of age. The Entrance Examinations to 
both Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may_he obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


OITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exutpttion Roap, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
“*School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 


MCAT Broce, 

M.Inst.C.E. 

iecisicn?. Engineering es NE E. Avrron, F.R.S.. Past Pres. 

Chemistry . fe { F.RS 

Mechanics and Mathematics « ©. Hewrict, Ph.D., LL.D., F.R.S. 
A College for Day Students not under 14, preparing to enter Engineering 

and Chemical Industries, and for Evening Students. Fees, £15 per 


Professors :— 
Civiland Mechanical Engineering a E. Davey, 
Inst.E.E., Dean for the Session. 
H. FE. Armstronc, Ph.D., LL.D., 
OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonaro STREET, Crrv Roan, E.C.) 
Session for Day Students. 
Professors :— 


. 6 5 " ‘ F mpson, D.Se., F.R.S., 
Physies and Electrical Engineering { 5 Becrarer Ae Gilles, 
WUechanical Engineering and{E. G  Coxer, M.A., D.Sc, 

Mathematics oa oh M.Inst.M.E. 
Chemistry or R. Mecoora, F.R.S., F.1 C. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuarcres A. Keane, M.Sc., Ph. D., F.1,C, 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requiremients of 
those engaged in CHEMICAL, METALLURGICALand ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


rego Cuarces A Keane, M.Sc., Ph.D., F 1.C., and 
Chemistry “1H. Burmows, ARGS. PD, LC. 
Physics ... R. S. Wittows, D.Sc., M.A. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 
Mathematics G.M. K. Leacestr, B.A. 


Every facility for special and advanced practical work in well-equipped 
lahoratories hoth in the afternoon and evening. 


Also preparation for the B.Sc. Examination of London Uni- 
versity under recognised teachers of the University. 
NEW SESSION begins MONDAY, SEPTEMBER 25, 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street. Broad Street and Metropolitan Railway Stations. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the Princurac. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


TECHNICAL CLASSES. 
NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in the THEORY and PRACTICE of the 
above subjects will commence on MONDAY, OCTOBER 2, 1905. 
ENTRANCE EXAMINATION on WEDNESDAY and THURSDAY, 
SEPTEMBER 27 and 28. 


The Courses for Mechanical and Electrical Engineering include periods 
spent in Commercial Workshops, and extend over four years. They also 
prepare for the degree of B.Sc. in Engineering at the University of 
London. Fees for either uf these Courses, £15 or £t1 per annum. 

Three Entrance Scholarships of the value of £52 each, giving free 
tuition for the full course in Mechanical or Electrica! Engineering, will he 
offered for competition at the Entrance Examination in September next. 
Conditions can he obtained from the PRINCIPAL. 

Full particulars as to fees, dates, &c., and all information respecting 
the work of the Institute, can he obtained at the Institute or on appli- 
cation to 

R. MULLINEUN WALMSLEY, D.Sc., Principal. 
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| NORTHERN POLYTECHNIC 


INSTITUTE, 
| HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Day and Evening Courses in the ahove under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 

| ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Fall particulars at the Institute or sent on receipt of postcard, 
REG. S. CLAY, D.Sc., Principal. 
(THEORY AND 
COACHIN PRACTICE) 


In BIOLOGY, ROTANY, CHEMISTRY and PHYSIOLOGY for 
MEVICAL FXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Coune:!l, Board af Education, 8.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


SUNDERLAND PUBLIC LIBRARY, 
MUSEUM, AND ART GALLERY. 


ASSISTANT CURATOR. 


Applications are invited for the position of ASSISTANT CURATOR 
to the above Institution. 

Applicants must be experienced in Classification, and possess a good 
general knowledge of practical Museum Work. 

The gentleman appointed will be expected to give the whole of his time 
to the duties of the office, and not engage in any outside work. 

The salary will commence at £91 per annum. 

Applications, stating qualifications and experience, together with copies 
of three recent testimonials, which will not be returned, should he marked 
‘Assistant Curator,” addressed to THE CHAIRMAN OF THE Museum 
Ano LipRARY ComMITTEE, and delivered at the Public Library not later 
than MONDAY, 31st inst. 

Canvassing Members of the Committee is a disqualification which will he 
strictly enforced, except in the case of the candidates who will he selected 
to meet the Committee prior to the appointment. 


INDIAN FOREST SERVICE. 


Tue SecRRTARY OF STATE FOR INota 1N Counctt gives notice that, 
in view of the late date at which the Regulations for the Appointment of 
Probationers to the Indian Forest Service were published this year, he 
ha» decided to modify them— 

(a) by extending till T'nesday, August 1, the period within which appli- 

cations will be received ; 

(4) by admitting to the examination candidates who undertake to pass 
Responsions or its equivalent hefore Octoher next, failing which 
their selection would be cancelled ; 

(c) by permitting candidates to offer Zoology at their discretion. 


Applications for admission to the examination must be made on a printed 
form to he obtained (with the revised Regulations) from the SECRETARY, 
Judicial and Public Department, India Office, Whitehall, London, S.W. 

The age limits are 18 10 21 years on January 1, 1905. 

Not less than 73 candidates will be selected, if fully qualified. 


India Office, A. GODLEV, 
July 5, 1905. Under Secretary of State. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER in MATHEMATICS. Commencing salary, £175, to date 
from September 15 next. 

Applications, stating age, degrees and qualifications, teaching experi- 
ence, and enclosing testimonials, must reach the Principat not later than 
Angnst 30. 

Bikbeck College, Breams Buildings, Chancery Lane, E.C. 


LATYMER UPPER SCHOOL, 


HAMMERSMITH, W. 


WANTED, September, ASSISTANT MASTER specially qualified in 
PHYSICS and GERMAN. Mlinimum salary first year, £170. App'y 
HEAOMASTER. 
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COUNTY BOROUGH OF CROYDON. 


EDUCATION COMMITTEE. 


The Committee invite applications for the post of PRINCIPAL of the 
POLYTECHNICS, at a salary of £350 per annum. a 

The gentleman appointed will be required to devote the who’e of bis time 
to the duties of his office, and will be responsible fr the development and 
organisation, discipline, and educational efficiency of the instruction given 
in the Polytechnics. 4 

The instructicn at these Centres is, for the most part, given in the 
evening, and in addition to classes in Science, Art, Trade, Conrmercial and 
Domestic Subjects, there are evening courses in Mecbanical and Electrical 
Engineering. 

The Principal will also be required to superintend any other evening 
classes established or to be established by the Committee, and to advise and 
assist the Committee in the co-ordination of all classes of education. 

Candidates must not be over 45 years of age, and must hold University 
or other professional qualification. “ 

A prospectus of the classes held in the Polytechnics, together with copies 
of the form of application and statement of duties, may be obtained from 
the undersigned, to whom applications, accompanied by copies of testi- 
monials of recent date, must be sent not Jater than September 11, 1905. 

JAMES SMYTH, Clerk. 

Education Office, 

Katharine Street, Croydon, 
July 20, 1905. 


HANDSWORTH EDUCATION 


COMMITTEE. 


DECHUNIECAL SCHOOL. 


WANTED for September next, an ASSISTANT SCIENCE MASTER 
or the Technical School. The person appointed to devote the whole of his 
time to the duties connected with the appointment. Chief subjects, 
Physics and Mathematics. Classes every evening and part day. 

Salary £10 per annum. 

Fer form of application and further particulars please send stamped 


addressed foolscap envelope to 
THOMAS H. MOON, Secretary. 


Education Offices, 
Handsworth (Staffs.), 
July 18, 1905. 


ARMSTRONG COLLEGE, 
NEWCASTLE-ON-TYNE. 


Complete Courses of Instruction are provided for students of both sexes 
proceeding to ihe University Degrees in Science ar in Letters, and for the 
University Diploma in Theory and Practice of Teaching. Special facilities 
are offered for the study of Agriculture, Applied Chemistry, Mining, 
Metallurgy, and all branches of Engineering. 

Matriculation and Exhibition Examinations begin September 25. 

Lectures begin October 3, 1905. 

Prospectuses on application to F. H. Pruen, Secretary. 


MASTERSHIPS VACANT FOR SEP- 


TEMBER. — Physics, College in India, £320, and passage; 
Mathematical. Public College, England, £200; Several Science 
Graduates, Fublic College, London University Teaching Centre, £150 
ta £300; Ditto, Mathematical, £1so to £300; Knglish, must be in 
Honors. £150 to £175; English and French, £150 to £1753 200 
Vacancies for Senior, Junior, and Foreign. 


ORELLANA & CoO. 
Send List to all Candidates, 


80 WIGMORE STREET, LONDON, W. 


MUNICIPAL TECHNICAL SCHOOLS, 
LIMERICK. 


A PRINCIPAL is required for the above Schools who would also 
undertake to teach Electricity in the evenings. 

Salary, £200 to £250, according ta qualifications and experience of 
organising work. 

Application to be sent before July 31 to THe SECRETARY, 69 George 
Street, Limerick. 


SWANSEA GRAMMAR SCHOOL. 


WANTED, next September, a MASTER tn teach WOODWORK anc 
one or two elementary subjects, such as Arithmetic or Algebra, in the 
Grammar School. He will also be required to take Building Construction 
{in accordance with the svllabus of the Board of Education) in the Evening 
Classes of the Technical College. Minimum salary. £150. Apply at once, 
stating qualifications and experience, to the HEADMASTER, Grammar 
School, Swansea. 


ROROUGH OF LOWESTOFT. 


HIGHER EDUCATION COMMITTEE. 


PRINCIPAL for Science and Art Schools and Pupil Teachers’ Centr>, 
Salary, £200 per annum, rising hy annual increments of £10 10 £250. 
Applications by August ro to R. Beattie Nicuotson, Town Clerk, 
Lowestoft. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIPE, 


The Council of the College invites applications for the 
DEMONSTRATOR and ASSISTANT in ZOOLOGY. 

Further particulars may he obtained from the undersigned, to whom 
applications, with testimonials (which need not be printea), must be sent 
on or before Saturday, September g, 1903. 


Jj. AUSTIN JENKINS, B.A., Registrar. 


Fost of 


July 22. 1905. 


To SCIENCE and MATHL. MASTERS.— 


Required (1) Theorl. and Practl. Science, Geography, and usual subjects 
for Secondary School. Comm:ncing salary, £150 School near London. 
(2) Physics and Maths. fur Navy Pupils High-class Preparatory 
School. £100, resident. (3) Maths. and Science for Army pupils. 
Stoo, resident. (4) Maths., including modern Geometry. £120. non- 
res.—For particulars of the above and many other vacancies, address 
GrirritHs, SMITH, PowELt ano Suirn, Tutorial Agents, 34 Bedford 
Street, Strand. London. 


SCIENCE MISTRESS Wanted for London 


High School. B.Sc. or Inter. B.Sc. desired. Salary, £120, non- 
resident. Many other vacancies for Science ard Math]. Mistresses.— 
Address GrirFiTus, SsiTH, Powett anv Situ, Schuol Agents, 
34 Bedford Street, Strand, London. 


Wanted, Manager for High-class Scientific 
Apparatus Business. Applicant must have had good experience and a 
thorough scientific training.—Apply, stating age, salary required, and 
full particulars, to ‘‘ ALPHA," c/o Natures Office. 


EGGS of Cape Pigeon (Daption capensis) for 
Sale for Museums. Limited number only.—Apply WS. Bruce, 
Scottisb National Antarctic Expedition, Surgeons’ Hall, Edinburgb. 


—S.Y. “MIDNIGHT SUN.” 
3178 Tons. Two Berth Cabins. All Berths 
on same level. Finest yachting steamer afloat. 
Sailing August 5, 109. 

Apply ALBION S.S. CO., LTD., 


Newcastle-on-Tyne. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIF1C MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. Tbe Cam- 
bridge Type-writing Agcacy, ro Duke street, Adelphi, W.C. 


SCIENTIFIC WORTHIES 


The following is a list of the Steel Portraits that have appeared in 
the above Series :— 


N ORWAY. 


12 12/- 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 


SIR CHARLES LYELL. 


SIR CHARLES WHEATSTONE. | 


SIR WYVILLE THOMSON, 

ROBERT WILHELM BUNSEN, 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 

HERMANN L. F, HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER 

WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE 
DUMAS. 


SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 


, JAMES PRESCOTT JOULE. 


WILLIAM SPOTTISWOODE. 

ARTHUR CAYLEY. 

SIR C, W. SIEMENS. 

JOHN COUCH ADAMS, 

JAMES JOSEPH SYLVESTER. 

DMITRI .IVANOWITSH MEN- 
DELEEFF. 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE, 
LORD LISTER. 
STANISLAO CANNIZZARO, 
PROF, VON KOLLIKER. 
PROF. SIMON NEWCOMB, 
SIR WILLIAM HUGGINS, 
LORD RAYLEIGH. 

PROF. SUESS. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, 
Prof, Cannizzaro, Prof. von Kolliker, Prof. S. 
Newcomb, Sir W. Huggins, Lord Rayleigh, and 
Prof. Suess belong to a New Series and are 


Photogravures. 


Proof impressions of these, printed on India paper, may be had from the 
Publishers, price 5s. each; or the Series of 35 Portraits ina Handsome 


Portfolio for £9, carriage paid. 
price 6s. 


The Portfolio may be bad separately, 


CHEQUES AND MONEY ORDERS PAYABLE TO MacmiLttan & Co., Lro. 
OFFICE OF “ NATURE," ST. MARTIN'S ST., LONDON, W.C, 
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‘MR. EDWARD ARNOLD'S NEW BOOKS, | 


THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. 
TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSON. 


Two volumes, Royal 8vo. With many Illustrations. 32s. net. 
NATURE.—“A work which, in its English no less than in its German 
dress, will be read with extreme interest.” 
SPECTATOR.—‘' These two massive volumes are in themselves a 
monument of research and speculation that will out-live much of the 
perennial brass of the nineteenth century.” 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Se.D., F.R.S., 
Professor of Physics at the University of Manchester. Demy 8vo. 
With numerous Diagrams. 15s. net. 

TIMES,.—‘ We have in Dr. Schuster’s book a notah'e addition to the 
literature of Optical Theory, and one which will prove of value to every 
student.” 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 


By R. MELDOLA, F.R.S., Y.P.C.S., F.LC., &c., 
Professor of Chemistry in the City and Guilds of London Technical College, 
Finsbury. Super Royal 8vo. 21s. net. 


THE BECQUEREL RAYS 
AND THE PROPERTIES OF RADIUM. 


By the Hon. R. J. STRUTT, 


Fellow of Trinity College, Cambridge. Demy 8vo. 
8s. 6d. net. 


With Diagrams. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


By using .. 


THE SYTAM 
Bottle& Specimen Partette 


IN YOUR 
LABORATORY, MUSEUM, 
STOREROOM, &c., 


s 


you can save ;ths of your wall space 


and find what you want on the instant. 


IN THE SYTAM SYSTEM 


One hundred 4 oz. bottles oceupy less than 
one square foot of wall space; each bottle is 
instantly located, removed or replaced, and any 
size from } 0z. to a Winchester can be accommo- 
dated in the same sized Element. 


WRITE FOR THE BROWN LIST 


TO THE 


SYTAM FITTINGS CoO., 


18 & 19 BASINGHALL BUILDINGS, 
LEEDS. 


2 


CARL ZEISS, 
JENA 


BRANCHES— 
LONDON—29 Margaret Street, Regent Street, W. 
St. Petersburg. 


Berlin. Vienna. 


Palmos Cameras. 


Frankfort o/M. Hamburg. 


WITH MADE 

FOCAL OF 

PLANE LICHT 
SHUTTER. METAL 


WN A ( 
i 


Fitted with ZEISS LENSES. 


S1zEs—6 x9 and gX12cm., and 3} in. x 4}-in. and 5-in. x 4-in. 
Also 9X18 cm. for Stereo and Panorama. 
SUITABLE FOR PLATES, PACK FILMS, AND 
ROLL FILMS. 
Lltustrated Catalogue, ** Pn,” Post Free on application. 
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THE JUBILEE CATALOGUE 


MARK THE 


ISSUED TO 


FIFTY YEARS’ EXISTENCE OF THE FIRM 
OF 


F. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 


| survey of the apparatus used for instruction in 


Physies, as well as numerous practical instruc- 

tions and about 3000 illustrations. 

OND NI NANI ND ND NIL nl NIN 

NATURE says:—"' The firm of Leybold Nachfolger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 

most useful to the teacher.” (No. 1846, Vol. 71.) 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 


Nei URE 
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Geology—Processes and their Resulis. By Thomas 


C. Chamberlin and Rollin D. Salisbury. Pp. xix+ 
654. (London: John Murray, 1905.) Price 21s. 
net 


T is appropriate that this work is written by ex- 
perienced members of the United States Gco- 
logical Survey who are likewise heads respectively of 
the departments of geology and geography in the 
University of Chicago. The main portion of the 
volume treats of the earth's physical features and 
their origin, and thus illustrates the forces and pro- 
cesses which belong to the borderland between past 
and present in which geologists and geographers are 
alike concerned. No aspect of geology appeals to a 
larger circle of interested students and general 
readers. The preface being dated from the University 
of Chicago, it may be inferred that the book is pub- 
lished simultaneously in the United States. It is 
printed in bold type on thick paper, and with such 
abundant illustrations that it is a veritable picture- 
book. There are 24 plates and 471 text illustrations; 
the latter are not listed, however, in the table of con- 
tents. In the eyes of a book-lover the appearance of 
the book is somewhat marred by its being cut down 
rather too closely; but as the student will pay more 
attention to the subject-matter 
assured that it is a sound, vigorously written work, 
abounding in original information and suggestions, 
and abreast of the ever-expanding knowledge to which 
American geologists have so largely contributed. Nor 
is there wanting due acknowledgment of many facts 
and illustrations drawn from published sources. 

In their preliminary remarks the authors make a 
noteworthy use of statistics. Thus we read that 
“The total mass of the atmosphere is estimated at 
five quadrillion-tons,*’ that ‘ About 1300 quadrillion 
tons of water lie upon the surface of the solid earth,”’ 
and that the volume of the stony portion is about 
260,000 million cubic miles. These estimates, in- 
comprehensible by themselves, are rendered useful by 
comparisons, and the relative mass and extent of 
atmosphere, hydrosphere, and lithosphere are thereby 
brought clearly before the reader. It is pointed out 
that the oceanic depressions rather than the con- 
tinental masses are the master phenomena of the 
earth’s surface, and that if the surface were graded 
to a common level by cutting away the land and 
dumping the matter in the abysmal basins, the 
average plane would lie somewhere near gooo feet 
below sea-level. 

In dealing with the atmosphere as a geological 
agent, dust and blown sand, wind-ripples and wind- 
erosion, the influence of the colour of rocks on their 
daily range of temperature, the creep of soils and sub- 
soils, and even the effects of lightning 
attention. 

Rain and river erosion are discussed from hypo- 
thetical, and more fully from actual, points of view. 
Various stages in the history of streams and valleys 
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receive 


he may at once be | 


are illustrated, and their distinguishing features in 
youth, in mature and in old age are described. It is 
pointed out that the base-level of erosion and sea- 
level are by no mecans synonymous, as rivers often 
erode below sea-level. The development of rivers 
under different structural conditions is explained, and 
attention is directed even to the possible influence of 
the rotation of the earth on the erosive action of 
streams. The beheading of one stream by another is 
treated as ‘‘piracy,’’ and both ‘foreign ’’ and 
‘domestic piracy’ are explained, the latter phrase 
being applied to cutting eff an ox-bow in a meander- 
ing stream. Other terms of a somewhat homely 
nature are used, such as ‘‘ scour and fill,’’ in illus- 
tration of the fact that a stream in flood degrades its 
channel and aggrades (builds up) its plain. 

There is a notable chapter on ground-water, a sub- 
ject of great scientific interest as well as practical 
importance. The movements of ground-water include 
the fluctuations in its upper surface or ‘t water table,’”’ 
and those dependent on the outflow of water in 
springs or on its abstraction by pumping, influenced 
as the movements also are by geological structure. 

The work of snow and ice, of continental and 
alpine glaciers, treated in an attractive and 
luminous style. The way of “ getting load,’’ the 
englacial and superglacial drift, the transfers of load 
from basal to higher portions of the ice, and the 
movements accompanied by  shearing-planes and 
thrusts, are duly described. 

‘Hanging valleys"’ receive attention, and it is 
remarked that those developed by stream-erosion are 
not common, except in cases of the recession of a 
waterfall past the mouth of a tributary. The features 
are characteristic of regions recently glaciated, where, 
as in the western mountains of North America and 
elsewhere, a main valley has been deepened by glacial 


is 


_ action below the level of tributary streams. 


The work of the ocean is fully discussed and illus- 
trated. The cutting of cliffs in different materials. 
the formation of arches, stacks, and beaches, and rill- 
marks on sands that simulate sea-weeds, and other 
subjects large and small come under consideration. 
The later chapters are occupied by ‘‘ the origin and 
descent of rocks *’; minerals and rocks are described, 
and some account is given of the new, and by no 
means popular, American petrological classification 
and nomenclature. Various structural features, cross- 
bedding, nodules, joints, folds, &c., as well as de- 
formations, volcanic action, and other topics, are 
illustrated. 

The geological functions of life are then dealt with, 
The consumption and restoration of carbon dioxide 
and the consequent influence on climate are discussed. 
The agency of organisms in the disintegration of 
rocks, and the protection they afford against erosion 
are pointed out. Attention is also directed to the 
influence of land vegetation on the character of sedi- 
ments, due in the first place to the decomposition of 
different rocks and the formation of soils—materials 
which may be carried out to sea. On the other hand, 
“if the surface be bare of vegetation, the crystalline 
rocks are usually disaggregated before they are de- 
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composed.’’ The bearing of these facts on the ques- 
tion of vegetal coverings in the earlier periods is 
briefly diseussed. Observations on organic rocks, and 
on the distribution and development of the fauna and 
flora, lead up to the subject of historical geology, 
which the authors propose to deal with in another 


volume. Inte 18, WW 
MACHINERY FOR HANDLING RAW 
MATERIAL. 
The Mechanical Handling of Material. By G. F. 
Zimmer. Pp. xii+521; illustrated. (London : 


Crosby Lockwood and Son, 1905.) Price 25s. net. 
i the preface Mr. Zimmer says that he has been 
for twenty years professionally engaged in this 
branch of engineering, and he was recently induced 
to put together in the form of a treatise—the first in 
English on the subject—the mass of notes he had 
gradually aceumulated. The importance of the sub- 
ject is emphasised in the introduction by a few 
suegestive figures as to the amount of raw materials 
which has to be dealt with annually, and it may be 
noted that the wages of an ordinary labourer are 
equivalent to the interest on 1ooal. of capital. 

The question of the continuous handling of material 
is treated in the first section of the book: special 
prominence is given to elevators for the conveyance 
of corn and flour, and to the important problem of the 
supply of coke. ore, &e., to the top of blast furnaces; 
illustrations are given of the latest American furnace 
hoists. The system of band conveying, due to the 
inventive skill of Mr, Lyster, engineer to the Liver- 
pool Doeks, and the automatic throw-off carriage for 
such conveyors, also due to Mr. Lyster, are described 
in detail. Vibrating trongh conveyors—the latest type 
of such machinery, and especially useful with any 
material which would deteriorate in rough treatment 
—are then dealt with. Tightening gears, power re- 
quired, and speed of travel in the different types of 
convevors are discussed in a special chapter, thus 
facilitating reference and comparison. The various 
tvpes of pneumatic elevators, including the successful 
Duckham system for loading grain which has been 
extensively used, are next treated. This section of 
the book is coneluded by a series of descriptions, in 
every case with illustrations, of conveyors which have 
been designed for special purposes, such as timber 
eonvevors, hot coke conveyors for gas works, and 
easting machines for use with large blast furnaces. 

The intermittent handling of material, mainly by 
endless chains and ropes, including the many systems 
of aérial cable-ways, forms the second section of Mr. 
Zimmer’s book. One of the examples selected to 
illustrate the use of aérial ropeways is that used 
during the building of the new Beachy Head Light- 
house, and full eredit is given to Messrs. Bullivant 
for the ingenious way in which the many practical 
difficulties were overcome. We may mention that it 
is to this system of aérial ropeway that the rapid 
completion of that remarkable bridge which will 
convey the Rhodesian railways over the great gorge 
of the Zambesi, almost within a stone's throw of the 
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famous falls, is due; it not only facilitated the erection 
of the bridge, but it also enabled the permanent way 
and rolling stock for the northern continuation of the 
railway line to be transported to the north bank of 
the gorge long before the bridge itself was completed. 
The interesting question of the coaling of ships at 
sea, a subject of special interest in view of the recent 
voyage of the famous Baltic Fleet to the East, forms 
the conelusion to this section. : 

The third section of the boolx is devoted to unload- 
ing and loading appliances. The discharging of 
vessels in docks, and the discharging of railway 
trucks—work requiring so much labour—have been 
fertile subjects of invention, and a large number of 
systems of grab-elevators and self-emptying trucks 
are described. In view of the enormous weight of 
coal annually shipped at the various coal shipping 
centres, no branch of the mechanical handling of 
material has received more attention than that of 
coal tips for loading colliers, and the chapter which 
treats of coal tips is a most complete and valuable 
one. In the last section of the bool a number of 
miscellaneous devices, whieh the author has found it 
impossible to group under any of the previous 
divisions, are described, such as the automatic weich- 
ing of material, the coaling of railway engines, &c. 
Large flour and silo warehouses form an essential 
feature in the mechanical handling of raw materials 
such as grain and seed, and a couple of chapters, 
illustrated with the help of a number of plates, are 
given up to a detailed account of the main features 
of their design. 

The book will be indispensable to all engineering 
firms, consulting engineers, and architects who have 
to deal with this important question either in the way 
of designing machinery or of erecting warehouses, 
and it is, though highly technical, a book whieh will 
appeal to the general reader anxious to obtain some 
slight knowledge of the latest advance in the 
mechanical handling and transport of the immense 
quantities of raw materials used daily in our industrial 
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The Fauna of British India, including Ceylon and 
Burma, Published under the authority of. the 
Seeretary of State for India in Council, Edited by 
W. T. Blanford. Butterflies. Vol. i. By Lieut.- 
Colonel C. T. Bingham. Pp. xxii+511; Figs. 94; 
Plates 10. (London: Taylor and Franeis, 1905.) 
Price 20s. 

N INETY years ago, when Kirby and Spence pub- 

lished the first volume of their *‘ Introduction to 

Entomology,”’ they considered it necessary to devote 
a whole letier, filling many pages, to refuting popular 
prejudices against the frivolity and uselessness of the 
study of entomology; and, no doubt, at that period 
butterfly-collecting was looked upon as a very silly, 
childish pursuit; while less than 200 years before, in 
the time of Charles IJ., a serious attempt was made to 
set aside the will of a certain Lady Glanvil, on the 
ground of insanity, as shown by her fondness for col- 
lecting butterflies. 
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Now, however, instead of butterfly-collecting being 
ridiculed, it has become almost necessary to discourage 
it in England in order to prevent the total extermina- 
tion of all our rare and local species, while abroad it 
is pursued with enthusiasm by travellers and colonials, 
some of them belonging to the highest social circles. 
Again, during the last fifty years, so much light has 
been thrown on various scientific problems by the study 
of butterflies that eminent professors are ready to de- 
volte a great portion of their livés to such investiga- 
tions. 

Of late years, many Indian officers and civilians have 
taken up the collection and study of the butterflies of 
our Indian Empire, which are probably better known 
at the prescnt time than those of any other part of the 
world outside Europe, except North America and South 
Africa. But there exists no complete work on the sub- 
ject suitable for the use of students. Mr. F. Moore’s 
great works on the butterflies of Ceylon and India 
are very bully and costly, and the latter is still in pro- 
gress, while the regretted death of L. de Nicéville left 
the worls commenced by himself and Col. Marshall, 
and subsequently carried on by de Nicéville only, 
complete only as regards the earlier families. Lieut.- 
Colonel Bingham, a retired Indian officer, who has 
collected insects assiduously in many parts of India, 
Burma, &c., and who has already published two 
volumes on Hymenoptera in the present series, ‘‘ The 
Fauna of British India,’ has becn wisely chosen to 
supply the existing want of a manual of Indian butter- 
flies, and with his previous practical experience behind 
him, and with sufficient leisure, and access to the col- 
lections and library of the Natural History Museum 
at South Kensington at his disposal, the worl: could 
not have been placed in better or more competent 
hands. 

It is expected that three volumes will be required to 
deal adequately with the subject. Six families are 
admitted by the author, of which the first two, Nymph- 
alidz and Nemeobidwe, are discussed in the first 
volume. The arrangement of the work is similar to 
that which has been used in previous volumes of this 
series dealing with insects, which are already well 
known to all entomologists. The introduction, neces- 
sarily brief, contains remarks on classification, meta- 
morphoses and structure, with text-illustrations of the 
larva and pupa of Vanessa, the head and body of 
Argynnis and Charaxes, and a very useful selection of 
figures of labial palpi, antennw, neuration of wings, 
and legs. It is worthy of special remark that the 
author expressly discards the term ‘ species’ as 
liable to mislead, and uses ‘‘ form ’’ instead, as fess 
objectionable. 

Four hundred and seventy-nine species are described 
in vol. i., belonging to the Nymphalidze (with six sub- 
families, Danainz, Satyrine, Acrainae, Libytheine, 
Morphine, and Nymphalina), and Nemeobida (five 
genera only). 

The text illustrations are excellent, and among the 
more interesting ones we may note Figs. 13 and 14, on 
p. 40, showing the variations in shape and markings 
of the forewings of seven specimens of Euploea klugii, 
Moore, and Fig. 94, on p. 501, of Stiboges nymphidia, 
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Buitl., showing its remarkable resemblance to a species 
of the well-known tropical American genus Nymph- 
idium. 

Ten full-page plates (half-figures only) are added, 
drawn by Mr. Horace Knight and lithographed 
by the three-colour process by Messrs. Hentschel, and 
these alone are sufficient to give some idea to outsiders 
of the variety and beauty of the butterflies of India. 
If we take the butterflies of Great Britain at 70, those 
of Europe at 300, and those of British India, within the 
limits of the present work, at 1500, we shall have a 
fairly accurate idea of the proportions borne to each 
other by these three faunas. 

In outlying districts, no doubt, many species still 
remain to be added to the Indian butterfly fauna, but 
apart from this, nothing is yet known of the trans- 
formations, habits, &c., of a great proportion of the 
insects, which will be sufficient to occupy the atten- 
lion of numerous observers for many years. The 
metamorphoses ot each butterfly, so far as yet known, 
are briefly noticed by Licut.-Colonel Bingham, but 
it is only occasionally that he has been able to offer 
his readers any information of this description. 


THE STATE AND AGRICULTURE. 


The State and Agriculture in Hungary. lye IR 


Ignatius Dardnyi, translated by A. Gyorgy. 
Pp. xxiit+264. (London: Macmillan and Co., 


[etedleergoss) 
"(7 HERE are two fundamentally opposite theories 
of the duties of a public department dealing 
with a great industry such as the Board of Agriculture 
in this country—the one that its function is to foster 
the industry, the other that it is simply concerned in 
registering the progress and administering such legis- 
lative enactments as may be necessary from time to 
time. 


Price 5s. net. 


Our English public offices have all grown up on 
the latter modcl, and the Board of Agriculture, which 
is always being abused for not doing this or that to 
improve the position of farmers, might legitimately 
answer that it was never designed to offer any such 
help to the agriculturist. Of course, the oificial 
apologists of the Board cannot put forward such a 
view nakedly; their plan is rather to divert the un- 
reasonable attack by a show of activity. 

To take a conercte case; the Board of Agriculture 
endeavours to eradicate swine fever—that it recognises 
a> a proper function, true police work for agriculture 
—but supposing it should be urged to do something 
to improve the breed of pigs kept in England by in- 
troducing new breeds or by distributing boars of the 
right type in the backward districts, it would prob- 
ably meet the demand by issuing a leaflet on “ points 
to be aimed at in  pig-breeding.”’ The English 
method is cheap; it is also supposed to be bracing ; 
and the English farmer, being subjected to the State- 
aided and bounty-fed competition of all other agri- 
cultural countries in the only open market, his own, 
is supposed to be in special need of a bracing régime. 

So when people ask why the Board of Agriculture 


| docs not educate like France, or investigate lilxe 
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Germany, or introduce new crops and new industries 
like the United States, or organise its workers like 
Hungary, the Board has one sufficient and final 
answer in the fact that such has never been the 
English theory of the function of a public office. 

In the book before us we have an account of the 
policy of a man who took a different point of view, 
and created, perhaps, the most paternal ministry of 
agriculture in the world. Dr. Ignatius Daranyi was 
Minister of Agriculture for seven years (1896-1903) in 
Hungary, and during his tenure of office he built up 
an extraordinary system of agricultural education, in- 
vestigation, and organisation in Hungary. It would 
be impossible in the limits at our disposal to discuss 
either the means adopted or the results that have 
accrued; roughly speaking, Dr. Dardnyi’s method in 
any industry was to make a start with a State-owned 
farm or garden, forest or mill, as the case might be. 
Here proceeded the investigations necessary to estab- 
lish the conditions requisite for success, and from this 
centre issued the teachers who carried the new 
methods to the cultivators. The State then stepped 
in again, sometimes to lend the cultivator the money 
necessary for the fresh start, or to organise a co- 
operative society to enable him to realise the full 
advantage of the newer methods. Thus, by leaps 
and bounds, the whole character and quality of 
Hungarian agriculture has been changed. The reader 


will find the process set out fully with a wealth of | 


statistical detail in Dr. Dardnyi’s book, which takes 
the form of a kind of valedictory report on quitting 
office. It has been excellently translated by Mr. 
Gyodrgy, who, knowing so well the conditions pre- 
vailing in England, adds a preface discussing the 
value and limits of State interference in such matters. 
[t is a wonderful record; to the English reader, par- 
ticularly if he be a farmer, it seems difficult to believe 
that so much can be done for the industry, and also 
that the distance of a few hundred miles should render 
impossible in this country methods that have proved 
so practicable and so fruitful for the Hungarian 
agriculturist. 


OUR BOOK SHELF. 


The Treatment of Diseases of the Eye. By Dr. 
Victor Hanke. Translated by J. Herbert Parsons, 
F.R.C.S., and George Coats, M.D., F.R.C.S. 


Pp. vit222. (London: Hodder and Stoughton, 
ol) Iintes AS, (vk ieee, . 
Dr. Victor Hanke, the writer of this little bools, 


is principal assistant to Prof. Fuchs in Vienna, 
and the methods of this famous clinique are 
those which are here given to a wider public. It 


naturally follows that it is characterised throughout 
by a practical sanity which has been sadly lacking in 
some books on similar subjects which have recently 
been thought worthy of translation. The author has 
no special hobby-horse on which to ride to mental 
destruction. His treatment throughout is practical, 
scientific in the best sense of the word, what we may 
call for lack of a more fitting adjective, common- 
sensical. There is no rash advocacy of new and un- 
tried methods of treatment simply because of their 
novelty. Consequently, it is a book which can be 
thoroughly recommended to all practitioners of the 
art of medicine. Reliance on it will not lead to dis- 
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appointment, for the methods advocated 
thoroughly modern and sound. 

A careful reading reveals practically no ground for 
adverse criticism, and many points for active com- 
mendation. The warning against the indiscriminate 
use of cocaine is one that should be unnecessary to 
any practising ophthalmic surgeon, and yet we have 
only recently seen prescriptions for lotions and drops 
given to patients for frequent use containing cocaine. 
“The immoderate use of cocaine ... is not only 
unnecessary but actually harmful to the corneal 
epithelium ’*; and again, ‘* Cocaine should in general 
not be used, for on the one hand its action is only 
transitory, while on the other it has an injurious in- 
fluence on the corneal epithelium; moreover the 
dilatation which follows the temporary contraction of 
the vessels is harmful.’ 

It would be easy to point out many places in which 
good results can be obtained by methods of treatment 
other than those recommended, but as the bool does 
not in any way pretend to be exhaustive, and as the 
methods given are thoroughly sound, it would be 
hypercritical to do so. We doubt, however, the 
advisability of the use of adrenalin in severe inflam- 
matory glaucoma, even if only given to facilitate the 
operation. Macallan, in a paper in the Ophthalmic 
Hospital reports some two or three years ago, pointed 
out the dangers of this drug in glaucoma, and its 
tendency to set up the haemorrhagic form. 

The chapter on the various forms of inflammation 
of the cornea and their treatment is quite the most 
valuable in the book, and generally the earlier 
chapters dealing with the external diseases of the eye 
are fuller than the later chapters. The reason of this 
is that the author does not pretend to give descrip- 
tions of operations where only ‘‘ considerable skill and 
experience can command success,’’ and in diseases of 
the deeper parts of the eye the advice of the 
ophthalmic surgeon is more likely to be called for, 
and this book is not intended for him. In conclusion, 
we can only reiterate what we have already stated, 
that students of medicine will find this a thoroughly 
safe guide in the treatment of diseases of the eye. 


Die Stellung Gassendis su Deskartes. By Dr. Her- 
mann Schneider. Pp. 67. (Leipzig: Diirr'sche 
Buchhandlung, r904.) Price 1.530 marks. 

GASSENDI AND DESCARTES were contemporaries and 

fellow-countrymen, but the relation between them is 

mainly one of contrast. Gassendi was of peasant 
origin, a writer encyclopzedic in his range, an Epicurus 
redivivus with all Epicurus’s distrust of mathematics 
and all his belief in a material soul, a sceptic who was 
yet content to remain in the ranks of the Catholic 
priesthood, his face ever turned to the past whether in 
philosophy or religion. On the other side there is 
Descartes, a noble by birth, a student principally of 
the human understanding, something of a Platonist, 
with the Platonisi’s reverence for mathematics and 
numbers, a dualist who fixed a great gulf between 
mind and body and between man and the lower 
animals, an uncompromising doubter of everything 
but his own doubt and all that is implied by the 
capacity to doubt, the exponent of cogito, ergo sum— 
in a word, the representative of the distinctively modern 
tendencies, which mean in religion Protestantism, in 
science mathematical physics, in philosophy Kan- 
tianism new and old. Only in so far as modetn 
thought inclines to atomism and materialism—and 
how much that is the author points out in his closing 
paragraph—do we find that its sympathies lie with 

Gassendi rather than with Descartes. 

These contrasts, extended into a detailed discussion 
of some of the writers’ most important works and 
particularly of their views on psychology, physics, and 
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ethics, are well brought out by this author. His 

book may be heartily recommended to students of 

the period described. 

1 Text-book of Physics, Heat. By Prof. J. H. 
Roxon, Se IDkg WalNoess aud Prof. J. J. Thomson, 
M.A., F.R.S. Pp. xvi¢+354. (London: C. Griffin 
and Co., Ltd., 1904.) Price 155. 

Tue third volume of this well known text-book more 

than sustains the standard set by its predecessors. 

The volumes on sound and properties of matter have 

already appeared. The volumes on light and on 

electricity and magnetism we hope may follow at a 

somewhat shorter interval than has intervened 

between the first three volumes of the series. 1t is 
hardly necessary to say that the work is well up to 
date, and extremely clear and exact throughout, and 
that it is as complete as it would be possible to make 
such a text-bools within the limits which the authors 
have laid down for the scope of their work. Among 
the more original features which should be valuable 
to the student as filling gaps which are noticeable in 
similar text-books, we observe that a useful chapter 
is included on the subject of circulation and convec- 
tion, with illustrations from meteorology and ventil- 
ation. The treatment of the important subject of 
radiation, especially in relation to temperature and 
thermodynamics, is unusually complete and clear, and 
presents in a simple, connected form a number of 
most important results which the student would have 
difficulty in finding elsewhere. The experimental 

spirit is maintained throughout the work in such a 

manner that the student will feel that he is learning 

from a practical master of the subject, and will un- 
consciously imbibe something of the attitude of mind 
of the original investigator. lols Ib, © 


The Oxford Jilas of the British Colonies. Part i. 
British Africa. Seventeen maps. (Oxford Geo- 
graphical Institute: William Stanford and Co., 
Ltd., n.d.) Price 2s. 6d. net. 

Tne first thirteen plates consist of coloured maps, and 

the remaining four are outlines intended for use as 

‘*test’’ maps or for other class purposes. The first 

map shows a hemisphere in which Cape Colony 

occupies the centre, and it is possible from it to see 
at once the relation of South Africa to the other 
continents. Map ii. is a political map of the world 
drawn in accordance with Mollweides’s equal area 
projection, and the student will notice at a glance the 
apparent distortion in shape, though the relative 
sizes of land areas in different parts of the map are 
correctly shown. In addition to meteorological charts, 
the atlas includes physical and political maps of 

Africa, and maps of Cape Colony, Natal and Zulu- 

land, the Transvaal and Orange River Colony, 

Rhodesia, and of West, East, and Central Africa. ~ 


By H. Le Chate- 
Authorised translation and 
additions by Dr. G. KK. Burgess. Second edition. 
Pp. xv+341. (New York: John Wiley and Sons; 
London: Chapman and Hall, Ltd., 1904.) Price 
ao, (uk iets 
IN preparing the present edition it was found neces- 
sary to make a large number of additions, and the 
book now gives a useful summary of what is known 
about pyrometry. The advances in optical pyrometry 
during the last few years are recognised by the 
authors, and a useful chapter on the laws of radiation 
has been inserted. A number of pyrometers are de- 
scribed, but the discussion of the principles involved 
is in general more adequate than the description of 
instruments. No mention is made of some of the 
best of these in use in this country. 
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[The Editor does not hold himself responsible for opinions. 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected’ 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


A Comparison between Two Theories of Radiation, 


On two occasions (NATURE, May 18 and July 13) Lord 
Rayleigh has asked for a critical comparison of two 
theories of radiation, the one developed by Prof. Planck 
(Drude’s Annalen, i, p. 69, and iv. p. 553) and the other 
by myself, following the dynamical principles laid down 
by Maswell and Lord Rayleigh. [t is with the greatest 
hesitation that 1 venture to express my disagreement with 
some points in the work of so distinguished a physicist as 
Prof. Planck, but Lord Rayleigh’s second demand for a 
comparison of the two methods leads me to offer the follow- 
ing remarks, which would not otherwise have been pub- 
lished, on the theory of Prof. Planck. 

Early in his second paper, Planck introduces the con- 
ception of the ‘‘ entropy of a single resonator iecoedlhene 
are supposed to be N resonators having a total entropy 
S,=NS, and Sy is supposed to be given by Sy=4 
log W+constant, where W is the ‘ probability that the N 
resonators shall be as they are. Without discussing the 
legitimacy of assigning entropy to a single resonator, we 
may at present suppose S defined by S=k/N log W+cons. 

The function W, as at present defined, seems to me to 
have no meaning. Planck (in common, | know, with 
many other physicists) speaks of the ‘ probability "’ of an 
event, without specifying the basis according to which the 
probability is measured. This conception of probability 
seems to me an inexact conception, and as such to have no 
place in mathematical analysis. For instance, a mathe- 
matician has no right, quad mathematician, to speak of 
the probability that a tree shall be between six and seven 
feet in height unless he at the same time specifies from 
what trees the tree in question is to be selected, and how. 
If this is not so, may I ask, *‘ What is the probability 
that a tree shall be between six and seven feet high? ” 

When Prof. Planck calculates the probability function 
W, he in effect assumes that a prior! equal small ranges 
of energy are equally probable. Thus he tacitly introduces 
as the basis of his probability calculations an ensemble 
of systems of resonators such that the number of systems 
in which the energy of any given resonator lies between 
E and E+dE is proportional simply to dE. This, of 
course, he has a right to do, only he must continue to 
measure probability according to this same basis. 

The systems of resonators are in motion, their motion 
being governed by the laws of dynamics. Will they, as 
the motion progresses, retain the statistical property which 
has been the cause of their introduction, namely, that the 
number of systems in which the energy of any given 
resonator lies between E and E+dE is proportional simply 
to dE? It is easily found, by the method explained in my 
‘“ Dynamical Theory of Gases’’ (§ 211), that in general 
they will not; the probability function W is not simply a 
function of the coordinates of the system. Prof. Planck’s 
position is as though he had attempted to calculate the 
probability that a tree should be between six and seven 
feet high, taking as his basis of calculation an enclosure 
of growing trees, and assuming the probability to be a 
function only of the quantities six and seven feet. His 
ensemble of systems has not yet reached a. statistical 
“steady state.”’ 

Prof. Planck supposes his function 5 to possess the 
property of the entropy function, so that 1 T=dS/dU, 
where YT is the temperature. Combining this with 
Planck's calculation of 5, we find 

1/T=A/e log (t+/U) ¢ 2 vo Be 40H) 

Here « is a small quantity, a sort of indivisible atom 
of energy, introduced to simplify the calculations. We 
may legitimately remove this artificial quantity by passing 
to the limit in which e=o. In this way we obtain 

SN 6. a oo 8 oo 8 5 a 1B) 

Thus the mean energy of each resonator, according to 

this equation, is the same multiple of the temperature, no 
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matter how many degrees of freedom the resonator 
possesses, or what the form of its potential energy. 
Indeed, according to this argument, equation (2) is proved 
for any dynamical system, c.g. the molecules of a gas. 

It is, however, known that equation (2), with Planck’s 
meaning of k, is true if, and only if, the energy of each 
dynamical system is expressible as the sum of two squares. 
It can, indeed, be shown directly that this latter condition 
is exactly the condition that Prof. Planck’s assumed basis 
of probability catculations shall be a legitimate basis, tc. 
shall be independent of the time. Happily, this condition 
of the energy being a sum of two squares may be sup- 
posed to be satisfied by Planck’s resonators, so that we 
may regard equation (1) as true for such resonators. The 
equation has, however, no physical meaning, owing to the 
presence of the arbitrary small quantity «, and can acquire 
a physical meaning only by putting e=o. It then leads 
merely to equation (2), which can be obtained much more 
readily from the theorem of equipartition. 

Taking udv to be the law of radiation, where v is the 
reciprocal of the period of vibration, Planck introduces 
from his first paper the equation 
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which in combination with equation (2) would lead to the 
law of radiation, 

(GaINIRGe 6 6 s «6 6 9 5 & (A) 
and this, on replacing v by c/A, becomes 

SriTA-tdA (5) 


which agrees with my own result. Planck arrives at 
equation (3) by the help of his assumption of “‘ naturliche 
Strahlung,’’ but I believe it will be found that this 
“assumption '’ is capable of immediate proof by the 
methods of statistical mechanics. Except for this, and the 
other differences already stated, the way in which ex- 
pression (5) has been reached in the present letter is 
identical, as regards underlying physical conceptions, with 
the way in which it has been obtained by Lord Rayleigh 
and myself. 

Planck does not reach expression (5) at all, as he does not 
pass from equation (1) to equation (2). Instead of putting 
e=o, he puts e=hv, where h is a constant, and this leads 
at once to his well known law of radiation. It will now 
be clear why Planck’s formula reduces to my own when 


A=. For taking A=» is the same thing as taking 
y=n, Or €=0. 
The relation e=hv is assumed by Planck in order that 


the law ultimately obtained may satisfy Wien’s ‘ displace- 
ment law,’’ i.e. may be of the form 
PP AMM Ar Be se 4 6 = iS) 

This law is obtained by Wien from thermodynamical 
considerations on the supposition that the energy of the 
ether is in statistical equilibrium with that of matter at 
a uniform temperature. The method of - statistical 
mechanics, however, enables us to go further and deter- 
mine the form of the function f(T/v); it is found to be 


Sx&Tiv), so that Wien’s law (6) reduces to the law given 
by expression (4). In other words, Wien’s law directs us 
to take e=hv, but leaves A indeterminate, whereas 


statistical mechanics gives us the further information that 
the true value of hk is h=o. Indeed, this is sufficiently 
obvious from general principles. The only way of elimin- 
ating the arbitrary quantity € is by taking e=o, and this 
is the same as h=o. 

Thus it comes about that in Planck’s final law 

Sr. 
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the value of h is left indeterminate; on putting h=o, the 
value assigned to it by statistical mechanics, we arrive at 
once at the law (5). 

The similarities and differences of Planck’s method and 
my own may perhaps be best summed up by saying that | 
the methods of both are in effect the methods of statistical | 
mechanics and of the theorem of equipartition of energy, 
but that I carry the method further than Planck, since 
Planck stops short of the step of putting h=o. I venture 
to express the opinion that it is not legitimate to stop 
short at this point, as the hypntheses upon which Planck 
has worked lead to the relation h=o as a_ necessary | 
consequence. 
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Of course, 1 am aware that Planck’s law is in good 
agreement with experiment if hk is given a value different 
from zero, while my own law, obtained by putting h=o, 
cannot possibly agree with experiment. This does not 
alter my belief that the value h=o is the only value which 
it is possible to take, my view being that the supposition 
that the energy of the ether is in equilibrium with that 
of matter is utterly erroneous in the tase of ether vibra- 
tions of short wave-length under experimental conditions. 

J. H. Jeans. 


On the Spontaneous Action of Radium on Gelatin 
Media, 


Sincze my communication to Nattre on the subject of 
the experiments in which I have been for some time past 
engaged, my attention has been directed to the fact that 
M. B. Dubois, in a speech at Lyons last November, stated 
that he had obtained some microscopic bodies by the 
action of radium salts on gelatin bouillon which had been 
rendered ‘* aseptic,’? but in what manner it is not stated. 

I write to direct attention to the fact, as also to add 
that M. Dubois’s experiments were quite unknown to me. 

Moreover, the theory that some elementary form of 
life, far simpler than any hitherto observed, might exist 
and perhaps be brought about artificially by “‘ molecular 


and atomic groupings and the groupings of electrons ’— 


in virtue of some inherent property of the atoms of such 
substances as radium—was pointed out in my article on the 
‘* Radio-activity of Matter’? in the Monthly Review, 
November, 1903, whilst the experiments which I have been 
carrying out to verify this view have been for a long time 
known in Cambridge. 

Although I did not make a speech on the subject, I 
demonstrated the growths to many people at the Cavendish 
and Pathological laboratories carly in the Michaelmas Term 
last year. 

So momentous a result as it seemed required careful 
confirmation, and much delay was also caused in taking 
the opinions of various men of science before | ventured to 
write to vou upon the subject. 

That AM. Dubois’s experiments have been made quite 
independently I do not entertain the slightest doubt. 

Some critics have suggested that these forms IJ have 
observed may be identified with the curious bodies obtained 
by Quincke, Lehmann, Schenck, Leduc and others in 
recent times, and by Rainey and Crosse more than half a 
century ago; but I do not think, at least so far as I 
can at present judge, that there is sufficient reason for 
so classifying them together. They seem to me to have 
little in common except, perhaps, the scale of being to 
which as microscopic forms they happen to belong. 

Joun Butler BurKE. 


The Problem of the Random Walk. 


Can any of your readers refer me to a work wherein 
I should find a solution of the following problem, or fail- 
ing the knowledge of any existing solution provide me 
with an original one? I should be extremely grateful for 
aid in the matter. : 

A man starts from a point O and walks 7 yards in a 
straight line, he then turns through any angle whatever 
and walks another | yards in a second straight line. He 
repeats this process 2 times. I require the probability that 
after these # stretches he is at a distance between 7 and 
r+6r from his starting point, O. 

The problem is one of considerable interest, but I have 
only succeeded in obtaining an integrated solution for two 
stretches. I think, however, that a solution ought to be 
found, if only in the form of a series in powers of 1/1, 
when 2 is large. IXart Pearson. 

The Gables, East Ilsley, Berks. 


British Archzology and Philistinism. 


At the end of the second week in July two contracted 
skeletons were found in a nurseryman’s grounds near the 
famous British camp at Leagrave, Luton. Both were 
greatly contracted; one, on its right side, had both arms 
straight down, one under the body the other above; the 
other skeleton lay upon its left side, with the left hand 
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under the face and the right arm straight down. Both 
were probably female, and upon the breast of one was a 
fine bronze pin seven inches long with three pendant 
ornaments, and three discs of bronze, one plated with gold. 
Other bronzes of great interest were found with the second 
skeleton. 

I do not write to describe the bones and ornaments, but 
to make public the conduct of the Luton authority. A 
most intelligent workman lives close to the site of the 
discovery—one Thomas Cumberland—a man who has 
studied the antiquities of the district for many years, and 
to whom antiquaries are indebted for great and freely 
given assistance. This man was on the spot at once, and 
clearly and correctly stated the age of the bones and 
ornaments as British or late Celtic. Notwithstanding this 
information, the local police insisted on an_ inquest, 
although the bones were broken to pieces and in the 
highest degree friable. 1! went to the nursery and con- 
firmed Mr, Cumberland’s ‘determination, made drawings 
of the bronzes, and such an examination of the bones 
as circumstances would permit. The coroner refused to 
hold an inquest, and so had no authority to make any 
order, but he wrote and ‘‘ suggested’’ that the bones 
should be buried in the parish churchyard. Armed with 
this ** suggestion,’ the relieving officer ordered an under- 
taker to carry off the bones, which he did, in spite of the 
protest of the nurservman, who informed him that they 
had been given to me and were my property. He was 
ordered to put the bones in coffins and bury them in the 
churchyard of Biscot. The undertaker took the bones to 
his shop at Luton. I at once applied to the relieving 
officer for permission to examine and measure some of the 
bones. I clearly explained to him the nature and import- 
ance of the discovery, and the trifling nature of the favour 
asked. This official replied in a curt and rude manner, 
and simply said, “‘ I have no authority; you must apply 
to the coroner.”’ 

I repeatedly wrote to the undertaker to delay the 
funeral for a few days. I twice wrote to the coroner 
in an urgent but most respectful manner, and pointed 
out the importance of the discovery, which, indeed, is 
quite unique in this district, but all to no purpose. He 
said he had not given the ‘order’? for burial, and he 
refused to interfere, but he wrote to the undertaker and 
said, ‘‘ 1 can give no consent or authority in any way, but 
must leave you to carry out the arrangement which has 
been come to with you.’’ 1 wrote letters for six days to 
the different persons concerned, but to no effect: they 
would have a funeral, and the police now actually de- 


unde’ the bronzes from the owner. The property is free- 
old. ; 


Well, on Wednesday last the two coffins were screwed up | 


at Luton and taken in a hearse to Biscot churchyard, 
where the vicar, in the presence of a policeman, officiated. 
Shining breastplates were screwed on to the coffins in- 
scribed, “‘ Bones found at Leagrave, July ro05.’’ Amongst 
the bones in the coffins were several non-human examples, 
a rib bone of a sheep, a piece of a rib of beef, a bone of 
a rabbit, and another of roebuck. 

Dunstable. Wortincton G. Siti. 
Graphical Solution of Cubic and Quartic Equations. 

SOME years ago you published some interesting com- 
munications in regard to the graphical solution of cubic 
and quartic equations (vol. Ixi. p. 55, vol. Ixiii. pp. 515 
and 609, vol. Ixiv. p, 5). The solutions then given give 
only the real roots of the equation. I therefore take the 
liberty of directing attention to the following method, 
which gives the roots of cubic and quartic equations 
whether the rocts are real or complex, and may be applied 
to equations of higher degree, with more complicated 
results. 

A cubic equation with real coefficients may be reduced 
by a simple real transformation to the form — 

s+ qe+1=0, 

where q is real, and since the sum of the roots of this 
equation is zero, they may be written in the form 


—2y 
vee Ve 
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If, now, we form the symmetric functions, we have 
aV+x=—q 
2(y?— ay) =1. 
Hence if we draw the fixed curve 
SPs) eh 
the coordinates of the points where 
movable parabola 


it is cut by the 
3Y°+%+q=0 
give the roots of the equation 
s+qe+1=0, 
ie. if x, and y, are the coordinates of any such point, 
—2y, and y,+ \/x, are the roots of the given equation. 
In like manner a quartic equation with real coefficients 
may be put into the form 
st+qs°4+s+5=0, 
where q and s are real, and its roots may be put into the 


form ; 


vt Vw, 
—vt s/w, 
and, forming the symmetric functions, we have 
QU? 4+W,+We=—-FJ . + + 2 ee = (i) 
au(w,—@a)=S—-1- «. » - - + «© «© © « (2) 
w= (Ww, + Wo) +wWywe=s. . - » « + © (3) 


and if we put P 
et 
(w,—w,)?=x 
we find by simple elimination 
xy=r, (yt+q)?—(x+45)=0. 
Hence the intersections of the fixed hyperbola with the 
movable parabola give values for x and y from which v, 
w,, and w, may be calculated. ; 
If we eliminate x from the two equations last written, we 
have 
eee Vat eV aS lh (0 
Hence there is always at least one positive value for y, 
therefore a real value of v; also, since xy=1, 4 positive 
value for x, therefore a real value for w,—w,; and since 
from (1), w,+w, is real, real values for w, and w,. 
; H. Ivan THomsen. 
1928 Mt. Royal Terrace, Baltimore, Md., June 7. 


THE PRESENT POSITION OF THE CANCER 
PROBLEM. 


HE term “ cancer’? is in common parlance indis- 
criminately applied to all tumours the growth 
of which is unlimited and generally rapid, which tend 
to recur after removal by operation, and particularly 
which reproduce their like (the secondary or metastatic 
crowths) in parts of the body remote from the original 
seat of disease. Pathologically there are various 
forms of ‘‘ cancer,’”’ or malignant disease, but there is 
no need to deal with these here, and it may be stated 
that there is no sharp line of demarcation between 
the so-called benign and the malignant growths; there 
is a series of connecting links between the two. 
Malignant disease is an important cause of death. 
According to the last published report of the Registrar 
General (1903), the death-rate from this cause per 
tooo living was 087; for comparison that for pul- 
monary tuberculosis (consumption) may be quoted ; 
this was 1.2. 

Morcover, it is a common belief that cancer is on 
the increase ; people remark how much more frequently 
it is heard of now than formerly, and apparently the 
statistics support this view, for the cancer death-rate, 
which was 0-56 in 1884, has steadily increased, and is 
now 0-87, as stated above. Competent statisticians, 
however, doubt whether the increase is real or only 
apparent, and partly due to more accurate diagnosis 
and to a greater tendency to seek medical advice. 
During the last two or three decades surgery has made 
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enormous strides, and it may be said that no region 
of the body is now beyond surgical interference. 
Many more obscure conditions, therefore, come under 
observation than formerly, and the vast majority of 
tumours removed by the surgeon are in the present 
day examined microscopically and their nature ascer- 
tained without doubt. In the Registrar General's 
Report for 1903 (p. 63), the various corrections which 
have to be made to obtain even an approximate 
corrected rate will be found. 1t is also to be noted 
that the deaths classed under ‘‘ ill-defined causes,”’ 
which doubtless included many cases of obscure malig- 
nant disease, have steadily faHen. Of 49,555 deaths 
from ill-defined causes in 1903, further inquiry showed 
that 439 were due to malignant disease. 1f these in- 
quiries had not been made, which was formerly the 


case, these 439 deaths would have been omitted, and | 


the cancer death-rate would have been correspondingly 
diminished. The statement is definitely made in the 
report of the Imperial Cancer Research Fund just 
issued that it is not yet possible to determine statis- 
tically whether cancer has really increased. 

Cancer attacks rich and poor alike, and the manner 
in which it progresses to a fatal issue, unless early 
treated by radical operation, has caused it to be 
regarded with dread by all. It attacks all races of 
men, though the savage races seem less susceptible 
than the civilised, and it is met with throughout the 
vertebrate kingdom. ‘There is no evidence that any 
form of diet or mode of life conduces to cancer-form- 
ation. The origin of cancer has for long exercised 
the minds of pathologists, and it is in particular the 
true cancers or epithelial tumours which have been 
the subject of most research. 

The alleged causes of the origin of cancer may be 
divided into entogenous or intrinsic, spontaneous and 
anomalous changes within the organism, and ecto- 
genous or extrinsic, derived from outside the body. 
Of the entogenous theories the most important are 
those of Thiersch and of Cohnheim. Thiersch 
suggested that tumour formation consisted in a loss 
of balance between the epithelial cells and connective 
tissue, whereby the former take on abnormal and un- 
directed growth. Cohnheim referred the origin of 
cancer to embryonic cells which had for some un- 
known reason remained in an undeveloped state and 
become included in the tissues, and which subsequently 
proliferate and form the primary growth. Ectogenous 
theories ascribe the formation of malignant growths 
to the action of micro-parasites, and bacteria, yeast 
and other fungi, and protozoa have in turn been re- 
garded as the causative organisms. There are, it is 
true, some analogies between certain microbic con- 
‘ditions and cancer formation, but the fact that it is 
a portion of the original growth conveyed by the blood 
and lymph to distant parts which causes the secondary 
growths, and that the tissues at the site of the 
secondary growth take no part in its formation, is 
quite different from what obtains in microbial affec- 
tions. Attempts have been made to prove that cancer 
is contagious, and it is known that the disease is 
more prevalent in certain districts than in others, 
which lends some support to the parasitic theory. 
Auto-infection undoubtedly occurs; a cancer of the 
breast may infect the neighbouring arm, or of a 
lip the other lip, and cancer of mice can readily be 
inoculated into other mice, but these instances of ap- 
parent inoculation are rather of the nature of a 
transplantation; in the mouse it is the tissue intro- 
duced which increases and forms the malignant 
growth, not the tissue of the inoculated animal. Ex- 
periments by the staff of the Imperial Cancer Research 
Fund prove that healthy mice kept in close contact 
swith cancerous mice never contract the disease. 
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The cancer of one animal is inoculable only into 
another animal of the same species, and human 
cancer, therefore, cannot be transmitted to the lower 
animals. All attempts to isolate a micro-parasite have 
proved failures, in spite of the vast amount of work 
done in this direction. The alleged organisms of 
cancer, such, for example, as certain yeast fungi, 
have, it is true, been found to produce tumour-like 
growths, but these have, on critical examination, been 
proved to be of the nature of granulomatous growths, 
and not true cancer. .\ point of which a good deal 
has been made by the supporters of the parasitic 
theory is that the so-called ‘‘ cancer bodies,’’ the 
alleged parasites, are present only in malignant 
growths, and not in normal or pathological tissue nor 
in benign tumours. But the deduction from this fact, 
that these bodies are therefore parasitic, has little 
to support it when it is considered that cancer is a 
unique tissue, and might obviously contain structures 
not found elsewhere and not necessarily parasitic. Ona 
these and other grounds the parasitic theory has of 
late steadily been losing ground. 

The remarkable observations of Prof. Farmer and 
Messrs. Moore and Waller have recently thrown much 
light on the possible nature of the cancer process. 
As detailed in these columns (February 4, 1904, 
p. 319), it is found that in cancerous tissues many 
at least of the cells divide in a manner quite 
different from that of the somatic or body 
cells generally. This mode of cell-division observed 
in cancer is that which obtains in gametogenic 
or sexual reproductive tissue, and is  character- 
ised by a difference in the mode of division (trans- 
verse instead of longitudinal) and in the number (six- 
teen instead of thirty-two for man) of the chromatin 
bands or chromosomes of the nucleus, and is known 
as ‘‘ heterotype mitosis.’’ The division succeeding the 
heterotype, known as the homotype, still retains the 
reduced number of chromosomes, and is, therefore, 
sometimes termed ‘* reduction division.’’ Cells with 
reduction division do not seem to be able to regain 
the somatic mitosis except by fertilisation. This 
gametogenic-like tissue of malignant growths has 
been termed ‘‘ gametoid.’”’ Other irregularities in 
division of cancerous cells also occur. 

Another remarkable fact recently demonstrated by 
Messrs. Farmer, Moore, and Walker (NaturE, June 
15, p. 164) is that in the normal reproductive tissues 
structures occur which are strikingly similar to the 
bodies (‘‘ cancer bodies’*) described by Ruffer, 
Plimmer, and others in cancerous growths, and 
regarded by many as parasites. These structures 
in the reproductive tissues are the archoplastic 
vesicles, and that similar structures should occur 
in cancerous growths (and not, be it noted, in benign 
tumours) on the one hand lends additional support to 
the idea of the gametoid nature of the cancer cells, 
and on the other further disproves the supposed 
parasitic nature of the ‘‘ cancer bodies.” 

Is it possible from these observations to formulate 
a suggestion as to the nature of the cancer process? 
Prof. Farmer himself has stated that he and his co- 
workers do not profess to explain the relation between 
the heterotype mitosis of the gamctoid cells of cancer 
and the life-history of cancer. 1t might be that the 
gametoid cells of the malignant growth undergo some 
process of fertilisation giving rise to an aberrant 
embryo, as it were, which by development forms the 
primary growth, which would thus be parasitic on 
the host, the secondary growths arising from a repeti- 
tion of the primary event. In some plants game- 
togenic tissue may normally possess parasitic char- 
acteristics. There is, however, so far little evidence of 
fertilisation or fusion of the gametoid cells in cancer, 
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except that, as recently stated by Mr. Moore (Brit, 
Med. Journ., July 8, p. 104), leucocytes or white blood 
cells are sometimes found within the body of the cancer 
cells, with which they appear to be undergoing con- 
jugation. 

Messrs, Farmer, Moore, and Walker suggest that 
it is possible that the malignant elements are the 
outcome of a phylogenetic reversion, but this would not 
necessarily explain the invasiveness of cancer. In 
spite of recent work, much remains to be done and to 
be explained before we shall be in a position clearly to 
understand the cancer process. 

With regard to the causes which lead to the pro- 
duction of the gametoid cells in cancer, it has been 
found that in plants various stimuli will rapidly bring 


about heterotype mitosis, and, given the proper 
stimulus, probably any somatic cell may become 
changed into this type. The connection between 


chronic irritation and cancer has long been recog- 
nised, but the manner in which this factor acts to 
produce cancer has not been understood; but in the 
light of the foregoing, it may be regarded as one of 
the stimuli which may bring about heterotype mitosis 
and reduction division. 

Does recent work hold out a prospect of the dis- 
covery of a curative agent for cancer? It cannot be 
said that our hopes in this direction have been materi- 
ally increased as yet. At present almost the only hope 
of cure lies in early and radical operation, and it is of 
the greatest moment that the public should realise 
the importance of early treatment, and that no time 
should be lost in seeking advice. In superficial 
cancers, the X-rays and radium emanations seem to 
effeet a cure by causing a retrogression or a necrosis 
of the cancer elements. Tossibly the gametoid tissue 
of the cancer is more vulnerable than the somatic cells, 
and hence the former may be caused to degenerate or 
be destroyed without materially injuring the latter, but 
probably the rays cause proliferation of the connective 
tissue elements of the growth and interfere with its 
nutrition. Is it possible that the stimulus of these rays 
may also act like fertilisation, and causes the game- 
toid once more to revert to somatic cells, which then 
being of the nature of a foreign body are partly re- 
moved and partly remain inert? 

Clowes and Gaylord (Bulletin of the Johns Hopkins 
Hospital, April, 1905) have observed that cancer in 
mice occasionally undergoes spontaneous retrogression 
and cure, and the same occurs, but, unfortunately, 
only too rarely, in human cancer. Clowes found that 
the blood serum of the mice in which this spontaneous 
cure had occurred exerted a marked curative action 
on other mice suffering from the disease. This 
suggests the possibility that work of a similar nature 
may eventually lead to the discovery of a means of 
treating human cancer, but the probability is small, 
for it is extremely unlikely that the serum of any 
animal would have the slightest effect on the human 
being. .\ spontaneously cured human being would 
almost certainly have to provide the serum! 

: IS, 10, REN ST Ts 


BRITISH FRUIT GROIING. 


Tne report to the Board of Agriculture of the 

departmental committee appointed to consider 
what measures can be taken for the promotion and 
encouragement of fruit culture in these islands has 
been issued. The commissioners recommend that a 
special department should be formed to deal with 
matters relating to the fruit industry, and that this 
department should be subdivided into (a) a bureau of 
information; (b) an experimental fruit farm. The 
desirability of encouraging the practice of gardening 


NO. 1865, VoL 72] 


in schools in the rural districts is also alluded to, and 
this recommendation will be generally concurred in. 
Legal questions connected with the tenancy and 
rating of land used in fruit culture are of cardinal 
importance, as also are those relating to the carriage 
of fruit by rail and to the alleged unfair treatment by 
the companies of the home-grower as compared with 
his foreign competitor. The necessity of further 
market accommodation is likewise insisted on. 

These are all matters of importance, but they do 
not cover the whole of the ground. We find no 
reference in the report before us of the influence 
of the weather on the fruit crops, and yet this is a 
factor the potency of which outweighs all others. In 
the case of hardy fruits, not grown under glass, the 
fruit grower is in the main powerless to contend 
against adverse conditions. The tabulated reports 
from every county in the British Islands, which have 
been published annually for the last forty or fifty 
years in the Gardeners’ Chronicle, bear ample testi- 
mony to this. Spring frosts when the trees are in 
blossom occur more or less every year, and when 
they happen to be severe, as they were this year, the 
results are disastrous. The reports from the cherry- 
growing districts of Kent this year show remarkable 
diversity of yield from farms in the same neighbour- 
hood, a diversity due presumably to differences of 
shelter and aspect. It is difficult to see how the 
grower can protect himself from these adverse con- 
ditions. Experimental farms such as are recom- 
mended by the commission, and of which one is in 
operation at Wohurn under the auspices of the Duke 
of Bedford, are for the most part of local value only; 
the lessons they teach may not be applicable in the 
next parish where the conditions are different. 

Can nothing, therefore, be done? We should be 
sorry to assent to such a proposition. We_ believe 
that something could be done. But then arises the 
question whether, in the face of the vast importations 
first from the American continent, and when supplies 
from that quarter are exhausted, from Tasmania and 
Australia, any steps which the British grower could 
take would be of any use, commercially speaking? 
Again, no competition on the part of the home-grower 
is possible with the banana imports from the Canaries 
and the West Indian islands, which are assuming 
such vast proportions, or with the still larger import- 
ations of oranges. The case is different when what 
are termed soft fruits are concerned. We can hold 
our own with strawberries, raspberries, and currants, 
whilst gooseberries, especially when picked in a green 
condition, are among the most profitable crops that 
a farmer or even a cottager can grow. Spring frosts 
do them relatively little harm, so that a crop of some 
sort can generally be relied on. 

From a commercial standpoint, when we talk of 
our home fruit-crops we mean apples or plums, and 
reverting to the subject of spring frosts we may well 
inquire whether it is not possible for our experts to 
raise breeds which shall be immune from injury. 
Our American cousins hoped for great things by the 
introduction of Russian apples, and some were tried 
here also, but the results were not encouraging, as 
the quality of the fruit was so indifferent that the 
experiment was not continued. Another lesson from 
the same source seems more promising. When a few 
years ago a “big freeze’? occurred in Florida, the 
orange plantations suffered exceedingly. What did 
our friends do? Did they abuse the fickleness of their 
climate and take their misfortunes with the resig- 
nation of the fatalists? Not so. They set to worl: 
without loss of time to raise by means of cross-breed- 
ing a hardy variety, and they have at least made a 
good beginning. So, too, have our friends the 
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French, who by the cross-fertilisation of the hardy 
Citrus triptera and an ordinary orange have succeeded 
in producing a hardy variety of that fruit. Matters 
are as yet only in the experimental stage, but the 
possibility of success has been demonstrated. There 
1s no reason whatever why our own experimentalists 
should not succeed with apples and plums. Earlier 
varieties, later varieties, hardier varicties, are all well 
within the range of possibility, and would be certainly 
forthcoming if we abandoned our present methods of 
chance selection and haphazard cross-breeding in 
favour of careful experiment and rational procedure. 

Not only are experimental farms wanted for local 
purposes, but research stations wherein results might 
be obtained of universal application. 

The Royal Horticultural Society has in its new 
garden at Wisley, presented by Sir Thomas Hanbury, 
a splendid opportunity before it, and it is to be hoped 
that it will not be backward in turning it to account. 
The fruit farm at Woburn, to which allusion has 
already been made, sets an example which might be 
followed and extended with advantage. Already 
important results with reference to the employment 
of manures have been obtained there which, though 
of a negative character, are none the less valuable. 


NOTES. 


TuE annual meeting of the British Medical Association 
began at Leicester on Monday last. On Tuesday, Dr. 
G. Cooper Franklin, the president for the year, delivered 
his address, and the association’s gold medal of merit 
was presented to Sir Constantine Holman and Dr. Andrew 
Clark. The Stewart prize was presented to Mr. W. H. 
Powern@ bs 


Tue British Electro-Therapeutic Society is holding a three 
days" meeting at Leicester this week. The following sub- 
jects are announced for consideration :—the present position 
of the treatment of carcinoma and sarcoma by electrical 
methods, neurasthenia, the X-rays in the diagnosis of 
pulmonary disease, and stereoscopic radiography, while a 
report will be given on the milliamperemeter as a measure 
of X-ray production. 


Tue forty-second annual meeting of the British Pharma- 
ceutical Conference was opened at Brighton on Tuesday 
Jast. The organisation, it will be remembered, is distinct 
from the Pharmaceutical Society, and is solely concerned 
with “‘the encouragement of pharmaceutical research, and 
the promotion of friendly intercourse and union amongst 
pharmacists." The president, Mr. W. A. H. Naylor, 
delivered his address, and the reading and consideration 
of papers took place. The meeting terminates to-day. 


SEVERAL earthquake disturbances are reported. Accord- 
ing ta a Central News telegram from Vienna, the seismo- 
graph at the Pola Hydrographic Station registered between 
3:55 am. and 4.17 a.m, on Sunday Jast the occurrence 
of a severe and protracted seismic disturbance at an 
estimated distance of some 3720 miles, and telegrams from 
St. Petersburg, through Reuter’s Agency, state that earth- 
quakes occurred in Siberia at the following places and 
times :—at Chita at 10.25 on Sunday morning last; at 
Mariinsk, in the Government of Tomsk, at about 9 a.m. 
of the same day; and at Kiakhta at 10 o’clock on the 
morning of Tuesday last. An earthquake is stated also 
to have taken place at Menstrie and Blair-Logie, and to 
have been felt in other parts of Scotland, shortly after 
midnight of Sunday last. 
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Tue committee appointed in April last to consider the 
advisability or otherwise of confederating the principal 
London medical societies has now presented its report (one 
favourable to confederation), which, with certain minor 
alterations and additions, has been adopted. .\ccording 
to the British Medical Journal, it is suggested that the 
new society should be known as either the Royal Society of 
Medicine or the Royal .\cademy of Medicine, and that at 
first it should comprise the following sixteen sections :— 
(1) anaesthetic ; (2) clinical; (3) dermatological ; (4) diseases 
of children; (5) cpidemiological; (6) laryngological, 
otological, and rhinolugical; (7) medical; (8) mental 
medicine (psychiatry) ; (gq) neurological ; (10) obstetrical and 
gynecological; (11) odontological; (12) ophthalmological ; 
(13) pathological; (14) State medicine; (15) surgical; 
(16) therapeutical, including general therapeutics, pharma- 
cology, electrotherapeutics, balneology, and climatology. 
The hope is expressed that in the early future an 
anatomical and physiological section may be formed. 


THE arrangements for the meeting in London of the 
International Statistical Institute, which is to take place 
from July 31: to August 4, are now practically complete. 
The proceedings will be opened at the Imperial Institute 
by the Prince of Wales, who will deliver an address. 
Addresses will also be given by the president of the insti- 
tute, Dr. von Jnama-Sternegg, and by the president of the 
Royal Statistical Society, the Earl of Onslow, after which 
the following communications will be presented and dis- 
cussed :—superficie et population du monde; balance 
économique des nations; miortalité des grandes villes; 
statistique de la tuberculose; fécondité des mariages ; 
statistique des transports internationaux; accidents du 
travail; international comparison of workmen’s wages; 
recensements industriels et statistique du chémage; 
Tenseignement supérieur; import and export statisties ; 
répercussion des droits de douanes; international agri- 
cultural statistics; valeurs mobiliéres; some subjects con- 
nected with pauperism; and discours sur l'avenir de lta 
statistique. 


Particutars have been issued as to the arrangements 
which have been made for the autumn meeting of the Iron 
and Steel Institute. The meeting will be held at Sheftield 
from September 26 to 290, und the following papers have 
been offered for reading:—On the metallurgical depart- 
ment of Sheffield University, by Prof. J. O. Arnold; on 
the thermal transformation of carbon steels, by Prof. J. O. 
Arnold and A. McWilliam; on the nature of troostite, by 
Dr. ©. Benedicks; on the occurrence of copper, cobalt 
and nickel in American pig irons, by Prof. E. D. Camp- 
bell; on pipe in steel ingots, by J. E. Fletcher; on steel 
for motor-car construction, by L. Guillet; on the presence 
of greenish-coloured markings in the fractured surface of 
test pieces, by Captain H. G. Howorth, R.A.; on over- 
heated steel, by . W. Richards and J. E. Stead, F.R.S.; 
on segregation in steel ingots, by B. Talbot; on a 
manipulator for steel bars, by D. Upton; on machinery 
for breaking pig iron, by C. Walton: on the influence 
of carbon on nickel and iron, by G. B. Waterhouse. 


THE congress of the International Society of Surgery 
will this year be held in Brussels. The meetings will take 
place from Monday, September 18, to Saturday, 
September 23, and will be under the presidency of Prof. 
Theodor Kocher, of the University of Berne. Among the 
subjects to be discussed are :—the value of the examination 
of the blood in surgery; the treatment of prostatic hyper- 
trophy; surgical intervention in non-canceruus diseases of 
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the stomach; treatment of articular tuberculosis ; the treat- 
ment of peritonitis; and the diagnosis of surgical diseases 
of the kidney. The official languages of the congress are 
English, French, German, and Italian. The English 
delegate is Mr. R. Harrison, 6 Lower Berkeley Street, We 


Science gives particulars of the sixth Internationat 
Congress of Applied Chemistry, which is to take place in 
Rome in the spring of next year. The congress will be 
divided into eleven sections as follows :—Analytical 
chemistry, apparatus and instruments; inorganic chemistry 
and industries related thereto; metallurgy and mining, 
explosives ; organic chemistry and industries retated there- 
to; technology and chemistry of sugar; fermentation and 
starch; agriculturat chemistry; hygiene; photochemistry, 
photography; electrochemistry, physicochemistry; laws, 
political economy and legislation in relation to industrial 
chemistry. The languages to be used in the discussion 
are Italian, French, German, and English. The minutes 
of the proceedings of the session will be in Italian. The 
secretary of the congress is Prof. V. Villaveechia, Central 
Customs Laboratory, Rome. 


Ir is stated in La Nature that the seventh International 
Congress of Zoology is to be held at Boston, U.S.A., in 
August, 1907, under the presidency of Prof. Agassiz. The 
Emperor Nicolas IJ. prize will be awarded on this occasion 
for monographs on the subject ‘‘ Nouvelles recherches 
expérimentales sur la question des hybrides.’’ The essays, 
either in manuscript or printed, should be addressed before 
June 1, 1907, to Prof. R. Blanchard, boulevard Saint- 
Germain, 226, Paris. The essays should be in French, 
though those written in German, Italian, or English wilt 
be admitted to the competition if accompanied by a 
summary in French. 


Ir has been decided by the Government of New Zeatand 
to hold during the summer of 1906-7 (i.e. from November, 
1906, to April, 1907) at Christchurch an international ex- 
hibition in which all nations are invited to participate. 
The object of the exhibition is educational, and to demon- 
strate the resources of the colony in food production, yield 
of minerals, the supply of raw materials, &c. Intending 
exhibitors may obtain full particulars from the secretary 
of the exhibition at Christchurch, New Zealand. : 


Tue report of the speciat committee appointed by the 
Government of Bombay to consider the question of a 
public museum and library for Bombay has been issued. 
The estimated initial cost of the buildings alone is approxi- 
mately ten lakhs, four of which are for the building de- 
voted to art and archwology, and three for the science 
museum and public library respectively. 


Tue Paris correspondent of the Lancet states that a 
permancnt committee to deal with the watering places and 
climatic stations in France has just been established by 
the Minister of the Interior. The committee, the honorary 
president of which is the Minister of the Interior, is to 
examine into the general needs of the places referred to, 
and to protect and develop them. The mayors and the 
medical men of the various watering places, the directors 
and the committees of sociétés thermales, are liable each 
in his turn to be summoned to serve on the committee 
for a period not exceeding three years. 


THE sum of 150,000 kroner has been given by Dr. F. G. 
Gade, of the University of Christiania, to the city of 
Bergen for the establishment of a taboratory of patho- 
logicat anatomy. 
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It is intended to celebrate the jubilee of Prof. D. I. 
Mendeléeff on August 30, this eminent man of science 
having completed his fiftieth year of public professional 
service on June 13 last. 


M. J. Dysowskl, inspector-general of agriculture in the 
French colonies, has been elected an officer of the Légion 
d'honneur, and Dr. Giraud, head of the scientific mission 
to Martinique, has been raised to the dignity of chevalier. 


A portRaIT medallion, in marble, of Sir William Geddes, 
the late principal of the University of Aberdeen, has been 
completed, and will be placed in the Geddes transept of 
the library at King’s Coltege. Its unveiling wilt probably 
take place at the beginning of the winter session. <A 
meeting in furtherance of the proposed memorial to the 
late Prof. James Nicot was hefd recently in Marischal 
College, when a number of letters from geologists and old 
pupils of Prof. Nicot were read, the generat tenor of which 
favoured the placing of a portrait tablet in bronze in the 
geological museum. There will be, it is hoped, a formal 
inauguration of the memorial during the centenary celebra- 
tions of next year. 


Tue council of the Royal Meteorological Society, being 
desirous of advancing the general knowledge of meteor- 
ology and of promoting an intelligent public interest in 
the science, has appointed a lecturer who is prepared to 
deliver lectures to scientific societies, institutions, and 
schools on payment of a modcrate fee and the cost of 
iravelling expenses, the subjects being :—how to observe 
the weather; weather forecasting ; climate; rainfall; 
thunderstorms; meteorology in relation to agriculture, 
health, &c. The society is also prepared to lend and fit 
up a complete climatotogical station for exhibition, show- 
ing the necessary instruments in position and ready for 
use, and to lend in return for a nominat amount sets of 
lantern slides. illustrating meteorological phenomena. 
Further particulars as to the scheme can be obtained from 
the assistant-secretary of the society. 


Ix the report for 1904 of the hydrographer of the 
Admiralty which has just been issued as a Parliamentary 
paper, reference is made to the retirement, after twenty 
years’ service, of Rear-Admiral Sir W. J. L. Wharton, 
K.C.B., F.R.S. During the year under review, 482 rocks 
and shoals dangerous to navigation were reported. Of these 
65 were notified by surveying vessels, 31 by other ships 
in the British Navy, 8 by vessels not in the navy, 26 were 
struck, and 352 were reported by colonial and foreign 
Governments; 1139 miles of coast line were charted, and 
an area of 3993 square miles sounded. During the year 
the number of charts printed for use in the Royal Navy, 
the Government departments, and by the public reached 
the total of 661,590 copies, and 1245 notices to mariners 
were issued. 


Tue vast deposits of magnetic iron sands in the province 
of Taranaki, in New Zealand, containing 60 per cent. of 
iron and 8-14 per cent. of titanic acid, have long attracted 
the attention of metallurgists, and numerous attempts have 
been made to smelt the ores by making them into bricks 
by the admixture of various substances. In 1873 works 
on which 17,3501. were spent proved a failure. A new 
departure has now been made by the Galbraith Tron and 
Steet Company, Ltd., of Aucktand, by adopting the electric 
furnace for the direct production of steel from these sands, 
and by invitation of that company we were afforded an 
opportunity of witnessing the furnace in operation at the 
Brush Electrical Engineering Company’s works at Lough- 
borough, Leicestershire, on July 19. Im the furnace in- 
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vented by Mr. D. R. S. Galbraith, a constant stream of 
iron sand mixed with a given quantity of carbon is fed in 
at the top of the furnace, and travelling downwards by 
gravitation falls between and upon graphite bars forming 
resistances in the circuit, and finally leaves the furnace in 
the form of molten metal. The power is supplied by a 
single-phase alternator having an output of 100 kilowatts 
at 300 volts. This pressure is reduced to 18 volts by means 
of a transformer in close proximity to the furnace. The 
plant is, of course, an experimental one, and will require 
to be modified in several ways before it is used on a com- 
mercial scale. 


Dr. J. Jory, F.R.S. (Scientific Proceedings of the Royal 
Dublin Society, vol. x.. No. 34), being struck by the 
difficulties raised by the silting up of harbours on the 
south-east Irish coast, suggests the use of floating break- 
waters moored to the bettom, but sufficiently deep to 
prevent response to the rise and fall of waves. They would 
thus be affected only by the tidal movements, and the 
dimensions ‘‘ need not be cxtravagant where the conditions 
ure not such as to require protection [rom deep-water 
waves.’’ Two types are illustrated, the one cylindrical, 
with a submerged platform below, going down to about 
four fathoms, and the other more like a flat-bottomed ship, 
wider below and narrower above, with a hold full of water 
to increase the inertia. The author believes that in the 
seas inside the banks of Wicklow and Arklow such a 
mass might be assumed to be unaffected by wave-motion. 
The presence of such a breakwater, it is suggested, might 
even favourably increase the tidal scour. 


We have received from the Home Office part iv. of 
the general report on mines and quarries for 1903, con- 
taining comparative statistics relating to persons employed, 
output, and accidents at mines and quarries in the British 
colonies and in foreign countries. A good idea is given 
of the relative importance of mining in each country. In 
1903 the number of persons engaged in mining and quarry- 
ing was 4,861,932, of which one-fifth were employed in 
the United Kingdom and one-third in the British Empire. 
More than half the total were employed in getting coal, 
of which the world’s production was 881,002,936 tons. 
The world also produced 609,955 tons of copper, 491,672 
kilograms of fine gold, 34,548,962 tons of pig iron, 892,899 
tons of lead, 26,232,099 tons of petroleum, 12,518,253 tons 
of salt, 4,907,491 kilograms of fine silver, 98,295 tons of 
tin, and 570,440 tons of zinc. The death-rate from 
accidents throughout the world in 1903 is estimated at 
1.53 per 1000, as compared with 1.93 per roca in 1902. 
For coal mines the accident death-rate of the United 
Kingdom is 1.26, and for the British Empire 1-33; while 
for France it is 1-02, for Germany 2-00, and for the United 
States 3.09. The death-rate for foreign countries generally 
Is 2-14. It is evident that mining is conducted in Great 
Britain with a far smaller risk of accident to the workers 
than in most other countries. 


THE meteorological results deduced from the observations 
tuken at the Liverpool Observatory, Bidston, for the 
year 1904 have been published by Mr. W. E. Plummer. 
This observatory is maintained by the Mersey Docks and 
Harbour Board, and is one of the oldest and best equipped 
in the United Kingdom. Many years ago, the late Mr. 
W. W. Rundell prepared an elaborate discussion of the 
winds of Liverpool, which was published by the Meteor- 
ological Office. We notice that at the present time much 
attention is paid to this subject, which is naturally of 
the greatest importance for the shipping of the Mersey. 
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Three anemometers of the Osler, Robinson, and Dines 
patterns are kept in efficient operation, and the maximum 
velocities and extreme pressures of the wind on the square 
foot are given for each day of the year, while the monthly 
and yearly summaries of the principal meteorological 
elements are expressed in imperial and metric measures. 
In the astronomical department, the transit instrument has 
been used continuously for the determination of time, and 
2586 stars were observed during the year. 


WE have received the annual report of the director of 
the Royal Alfred Observatory (Mauritius) for 1904; it 
contains the means and extremes of the meteorological 
elements and other general information; the actual observ- 
ations will be published in a separate volume. From a 
table showing the observations of the direction of the 
various types of clouds, it is noteworthy that out of &21 
observations the cumulus cloud observed on 307 
occasions, the cirrus cloud on only 66 occasions. The mean 
annual rainfall at ten selected stations was 13 inches below 
the average. The log-books of ships visiting the island 
were copied, and a daily journal of the weather over the 
Indian Ocean kept; it is noticeable that the number of 
vessels arriving annually between 1882 and 1904 have 
steadily decreased from 686 to 262. Photographs of the 
sun were taken daily whenever possible; 638 negatives 
were forwarded to the Solar Physics Committee. During 
the year 65 earthquakes were recorded. The observatory 
is still much troubled by depredations of white ants; 
numerous poisons have been tried for their extermination, 
the most efficacious being a solution of sal-animoniac, 
turpentine, and methylated spirit, while the bookshelves 
are insulated with castor oil. 


was 


Oxe of the scientific results of the annexation of the 
Philippines by the United States is the study of the ethno- 
graphy of the group. Mr. W. Allan Reed has published 
a report on the Negritos of Zambales (vol. ii., part i., 
Ethnological Survey Publications, Manila, 1904). This is 
in reality only a sketch, as the anthor was only two 
months in the field, but his observations have undoubted 
value; doubtless a more thorough study will be made of 
these interesting people. The sixty-two plates which illus- 
trate the paper add very considerably to its value, and by 
their means one can gain a very good idea of these jungle 
folk. A very useful album of Philippine types by D. 
Folkmar has been published by the Philippine Exposition 
Board, Manila; it contains eighty plates of photographs— 
full-face and side view of head—of inmates of Bilibid 
prison. The author has been careful to select typical 
examples from various districts, and opposite each plate 
are given certain measurements of the individual photo- 
graphed, together with the averages of the same measure- 
ments taken on a large number of examples of that par- 
ticular tribe. This is a very useful device, as it gives some 
sort of clue as to whether the individual figured is a fairly 
typical example of his tribe. 

Writinc to La Sicilia, Prof. A. Ricco mentions that 
the crater of Etna is extending towards the north-west, 
and along the whole of the circumference, from north to 
west, is a great continuous fissure emitting steam and 
heated vapours, As the whole of the ground between this 
fissure and the margin must fall into the crater, he warns 
intending visitors of the need of caution in approaching 
the crater from the westwards, the direction from which 
it is most easily accessible. 

Ix the May number of Rend. Lincei 
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; A. Pochettino describes the luminescence emitted by certain 


crystals under the action of radium and Réntgen rays. 
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The light given out by the platino-cyanides is, as a rule, 
vivid and partially polarised; it disappears directly the 
exciting cause withdrawn. Crystals of scheelite, 
phosgenite, &c., show a feeble luminescence lasting several 


seconds after the removal of the incident rays. 
aa 


is 


In part i. of a contribution to the Scientific Transactions 
of the Royal Dublin Society, vol. viii., p. 16, Prof. A. W. 


Conway discusses the partial differential equations of 
mathematical physics which in their general form are 
partial differential equations of the second order with 


constant coefficients reducible by transformation to three 


different classes. The problem has been attacked by 
Whittaker from the point of view of building up singular 
solutions from plane-wave solutions, but Prof. Conway 
adopts the reverse course, starting with the singular 
solution. 


AMONG the results of the recent Roéntgen congress at 
Berlin has been the authoritative adoption by a_ special 
committee of the following terminology :—Réntgenology = 
the study of Roéntgen ravs, Réntgenoscopy =observation 
by Réntgen rays, Réntgenography=photography by the 
rays, Orthoréntgenography in place of orthodiagraphy, 
R6ntgenotherapy and the verb to réntgenise in their obvions 
meanings. 


THE question ‘* What is research?’ is discussed by 
Prof. Henry S. Williams in the Popular Science Monthly. 
The author considers that research is not a special faculty 
possessed by the few, but a common faculty specially 
trained and systematically exercised by the few, for whom 
it becomes a tool of the highest value, and the means of 
opening up new fields of knowledge to mankind. At the 
same time, he direets attention to the detrimental effects 
of too much book learning on the power of research, and 
the need of a vivid imagination such as can be exercised 
and disciplined by the study of mathematics. Moreover, 
the man of research must be prepared to sacrifice his 
Prospects in other directions and to work alone, ‘‘ un- 
appreciated and unapplanded *’ in most of his work, and 
Prof. Williams finally cautions teachers against tempting 
mere enthusiasts to undertake a task which requires for 
success the toughness of a soldier, the temper of a saint, 
and the training of a scholar. The subject of the article 
is one which might be very well discussed further in view 
of the large amount of ‘‘ research,’’ falsely so-called, which 
is now being turned out by persons not possessing any of 
these qualities, with the great danger of lowering public 
estimation of the importance of work of real scientific 
value. 


Dr. J. HEttTINGER, writing from London in the 
Physikalische Zeitschrift for June 15, describes a new 
electrical connection for intensifying the resonance effects 
in wireless telegraphy. 


Tue Mathematical Association has reprinted the report 
of its committee on the teaching of elementary mathe- 
maties. In the same pamphlet are reproduced the ‘ Little 
Go" regulations in geometry. We observe that Cam- 
bridge advocates the ‘‘ hard pencil,’’ which leads to so 
many indistinet figures in candidates’ answers. A valuable 
mental training is thus omitted in not requiring candidates 
to make their drawings, as well as written work, clear 
and distinct to others. Moreover, even a soft pencil with 
a thick point has an advantage in showing that in any 
constructive proof lines must necessarily be of a certain 
thickness, and the conclusion is only established as approxi- 
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mately true. he beginner who learns this will be the 


better able to appreciate the deductive method at the 
proper time. 
Tue surfaces cbtainable by the deformation of a hvper- 


boloid of revolution of one sheet are discussed by Prof. 
Luigi Bianchi in the Atti of the Lincei Academy, xiv., 10. 
The determination of these surfaces is shown to depend on 
that of a certain class of imaginary pseudospherical 
surfaces, and the difficulty of the problem is reduced to 
that of characterising these latter surfaces, and thus pre- 
senting the final transformation formule in a real and 
definite form. 


Tue Institution of Electrical Engineers has published an 
address delivered to its students in January last by Mr. 
James Swinburne, M.Inst.C.E., on ‘‘ The Theory of 
Electricity and the Value of its Study to Engineers.’* In 
it the author emphasises the desirability in many cases of 
mathematics being learnt through its applications, and 
points to the theory of electricity as affording a valuable 
introduction to the study of many of the most important 
branches of mathematical analysis. In conclusion the 
author says :—‘' I feel confident that enough has been said 
to make it evident that a modern engineer cannot consider 
his technical equipment complete without some knowledge 
of the theory of electricity; and if electrical development 
continues at the present rate it may soon be the most 
important branch of the science of engineering.” 


Biologisches Centralblatt of July 1 contains the report 
of an interesting address on the use and place of hypotheses, 
suppositions, and problems in biology, delivered by Mr. 
J. Reinke at the opening session of the International 
Botanical Congress at Vienna on June 12, That theories 
and hypotheses have a great and important place in science 
—indeed, that they are absolutely essential to its proper 
advance—the lecturer fully admitted; but, he added, it 
is necessary to remember that they are nothing more than 
theories, otherwise there is the greatest danger of their 
proving a hindrance and an illusion. A notable instance 
of this danger is afforded by the numerous phylogenies of 
animals and plants which are published from time to 
time, and are too often aecepted as though they were 
solid facts, instead of being in most cases mere hypotheses, 
based not unfrequently on the very slenderest of founda- 
tions. 


A YEAR ago we referred to notices of the occurrence of 
the striped hawk-moth in this country, and we observe 
that in the Entomologist for June and July several in- 
stances of the capture of the same species this season are 
mentioned. Possibly this handsome moth may become 
established in the south of England, at least for a time. 
In the July number Mr. G. W. Kirkaldy continues his 
popular synopsis of British water-bugs. 


To the Journal of Conchology for July Mr. A. D. 
Darbishire contributes a discussion on Prof. Lang's ex- 
periments in breeding with the two common garden 
snails Helix hortensis and H. nemoralis. The writer 
denies that these experiments confirm the truth of Mendel’s 
doctrine, stricto sensu; that is to say, they do not afford 
conclusive evidence of the existence in the gonads of H. 
hortensis of definite unit-bearing elements representing 
either five-banded or unbanded shells. It is added that 
much interest will attach to the description of the char- 
acters of the “ dart ’? in the hybrid between the two species 


in question. 
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IN the course of a paper published in the June nurnber 
of the American Naturalist on the advantages presented 
by the common skate as a subject for demonstration to 
anatomical classes, Dr. H. W. Rand takes occasion to 
emphasise the importance of selecting generalised, in place 
of specialised, species for such demonstrations. A skate 
or a dog-fish is thus to be preferred to a bony fish, and 
similarly a salamander to a frog. As regards the choice 
between a skate and a dog-fish, although the former is a 
much more specialised type than the latter, it has the 
advantage of being more easily obtained and ol being 
available for the greater part of the year. Moreover, its 
very specialisation happens to be an advantage to it as an 
object for demonstration, for not only does its flattened 
form render it admirably suited for dissection, but most 
of its organs are brought more or less nearly into one 
horizontal plane, so as to be capable of demonstration 
almost as if drawn in a diagram. Apropos to this article 
is a second, by Messrs. Rand and Ulrich, on posterior 
connections of the lateral vein in the skate. 
issue Mr. E. W. Berry contributes an article on fossil 
sedges and grasses, with the description of a new Carex; 
and Mr. J. A. Cushman one on the fossil crabs from the 
well known Miocene beds of Gay Head, Mass., described 
long ago by Dr. E. Hitchcock, and subsequently by Sir C. 
Lyell. 


AN interesting paper on the gradual dissociation of 
mellitic acid is contributed by A. Quartaroli to the current 
number of the Gassetta Chimica Italiana, vol. xxxv. p. 470. 
The author has measured the rate at which cane sugar 
is inverted by mellitic acid and by 
mono-, di-, tri-, tetra-, 
tenth molecular solution. 


the corresponding 
and penta-sodium salts in one- 
If the velocity constant for the 
free acid is represented by 100, the valucs for the various 
salts in the order given are respectively 40-5, 14-3, 2-2, 
15, and t-og. These numbers may be taken as a measure 
of the relative tendencies to ionisation of the six successive 
acid hydrogen atoms. Taking the ratio of the first to the 
second, of the second to the third, &c., the series 2.47, 
2-82, 6:49, 1:47, 1-43 Is obtained. These numbers are 
interesting, and the occurrence of a maximum value in the 
middle of the suggests that the dissociation of 
mellitic acid is of abnormal character. 


series 


Durinc the past week the Roval College of Surgeons of 
Edinburgh has been celebrating its four hundredth anni- 
versary. The college, which is the oldest medical or 
surgical corporation in the United Kingdom, dates from 
July 1, 1505. The Royal College of Mhysicians of London, 
the next in point of age, was officially established some 
thirteen years later, ie. in 1518. The current number of 
the Lancet contains an interesting account of the older 
institution. 


Tue third number of the second volume of the Investi- 
gations of the Departments of Psychology and Education 
of the University of Colorado has reached us. ‘Among 
other contributions, those in which Prof. Francis Ramaley 
deals with the teaching of botany and zoology, and Prof. 
Chas. .\. Lory with the teaching of physics, are of special 
interest. 


WE have received a copy ot ‘‘ Southern Rhodesia, 
Information for Settlers,’’ a small handbook issued by the 
British South Africa Company. The title sufficiently 
indicates the nature of the contents of the book, but it js 
worth noting that many of the numerous illustrations are 


of considerable geographical interest and value. 
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Tue report of the Royal Cornwall Polytechnic Society 
for 1904 has just been published, and bears testimony to 
the continued vitality of the society. One of the chief 
features of the society's activities during the year was its 
exhibition, in connection with which addresses and papers 
were given on electrical rescarch, practical bee-keeping 
and management, and the geology, minerals and mines 
of Lelant, St. Ives, and Zennor. The first and last of 
these communications are to be found in the report before 
us, as is also an informing paper by Mr. C. C. Bignell 
on the aphides with their food plants; the volume like- 
wise contains a detailed report of the work accomplished 
at the Falmouth Observatory. 


THE new number of the Quarterly Review contains only 
two papers dealing with scientific subjects, one on the 
national coal-supply, the other, by Sir Charles N. Eliot, 
on the Buddhism of Tibet. Both communications are 
very informative and eminently readable. 


Messrs. R. ano J. Becx, Lrtp., of Cornhill, have just 
issued a catalogue of microscopes and apparatus specially 
suited for metallurgical work. 


OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN AUGUST :— 


Aug. 2. Ih. Mercury at greatest elongation (27° 18’ E.). 

Aa 2. 12h. 28m. to 14h. 6m. Transit of Jupiter's Sat. I11. 
(Ganymede). 

»» 4. Pallas in opposition to the sun. 

>» I-13. Epoch of Perseid meteoric shower (Radiant 
45 +57). 

»» 12. Saturn, Major axis of ring =43/'82, Minor axis 
=7'*47. 

», 14. 10h. Venus in conjunction with Neptune, Venus 
a 48’ S. 

» I4. Partial eclipse of the moon visible at Greenwich. 
14h. 39m. First contact with shadow. 
15h. 41m, Middle of the eclipse. 
16h, 43m. Last contact with shadow. 

Magnitude of eclipse =0°292. Moon sets 16h. 53m. 

»» 15. 9h. Saturn in conjunction with moon, Saturn 
th. 43m. 8. 

»,» 15. Venus. Illuminated portion of disc =0°680, of 

: Mars =0°854.' 

» 16. Ith. 49m. Minimum of Algol (8 Persei). 

> 19. 8h. 38m. Minimum of Algol (8 Persei). 

» 22. 21h.om. Saturn in opposition to the sun. 

» 23. 2h, 5m. to 12h. ‘46m. Moon occults o? Tauri 
(Mag. 4°8). 

»» 30. Total eclipse of the sun, partly visible at Greenwich. 


1th. 49m. a.m. Beginning of the eclipse. 
th. 3m. p.m. Middle of the eclipse. 
2h. 15m. p.m. End of the eclipse. 


Magnitude of eclipse=0°786. Sun’s altitude at noon = 48°. 


PHOTOGRAPHS OF THE MARTIAN CanaLs.—Since the 
opposition of Mars in i901, persistent efforts have been 
made at the Lowell Observatory to secure photographs of 
the planet on which the canals could be seen definitely. 
After making a number of exposures with a camera in 
which the film was continuons, so that a large number of 
short exposures—as in the bioscope—could be made on 
the one film, Mr. Lampland succeeded in obtaining 
negatives which demonstrate indubitably the actual exist- 
ence of the ‘‘canals’’ Nilosyrtis, Pyramus, Casius, 
Protonilus, Astaboras 5., and Thoth. In addition to these, 
the ‘‘regions”’ Syrtis Major, Mare Erythreum, Mare 
Tcarium, Hellas and the north polar cap, and the * oasis ”* 
Lucus Ismenius are plainly discernible. A photographic 
print from a negative secured on May tr at toh. 44m.— 
4g8m. (G.M.T.) on which these features are visible is 
affixed in the Lowell Observatory Bulletin, No. 21, accom- 
panied by a drawing made by Mr. Lowell immediately 
before the exposure was made. Other photographs secured 
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show other canals, and Mr. tampland is to be con- 
gratulated, in company with Mr. Lowell, upon thus 
securing unquestionable evidence of the actual existence of 
these features. 

A point of special interest to planet observers is that 
whilst trying to obtain these photographs the observers 
found that the restriction of the aperture employed, by 
its climination of the evil effects of atmospheric vibrations, 
more than counterbalanced the inconvenience caused by the 
diminution of light-gathering power and the consequent 
increase of the length of the exposures, a result which 
confirms the conclusion previously arrived at by Mr. Lowell 
from visual observations. 


Durci Opservations oF THE Corona.—Parts iii. and iv, 
of Prof. Julius’s report on the observations made by the 
Dutch expedition in Sumatra during the total solar eclipse 
of May 18, 1901, minutely describe the apparatus and the 
methods of procedure eniployed in examining the coronal 
radiations for polarisation effects and for the determination 
of the amount of heat radiated by the eclipsed sun. 

.\ double-image polarimeter of the Cornu pattern, slightly 
modified, was employed to examine the polarisation at 
different points of an image of the corona. The points 
examined were situated at different distances from the sun’s 
limb, and the position of each was carefully recorded. 
The results showed that the coronal rays were more 
strongly polarised at some distance from the fimb than 
nearer to it, whilst at greater distances the polarisation 
again decreased. .A discussion of some experiments, per- 
formed after the eclipse, on the depofarising effect of haze 
and clouds showed that this effect was practically negligible. 

The observations of the total heat radiated by the 
eclipsed sun were made with a thermopile pointed directly 
to the corona, but clouds robbed the observations of any 
definite result. So far as they go, the resulting figures 
show that the heat radiated at totality is not so great as 
that reccived from the full moon, and that a very striking 
increase occurred after the third contact. 


Tne Nortn Porar Snow-cap on Mars, 1904-5.— 
Observations of the north pofar cap of Mars were made 
at the Lowell Observatory by Messrs. Lowell and Lamp- 
land during the period November, 1904, to May, 1905, 
and the observers’ notes for each night are given in full 
in No. 20 of the Lowell Observatory Bulletins. 

One remarkable feature observed was a white callar 
which surrounded the cap during the latter half of January. 
Mr. Lowell explains this phenomenon by the conjecture 
that it is a helt of spring haze which surrounds the cap 
during the hotter months of the melting, the cap proper 
being bordered by a blue belt of material (probably water) 
preduced by the melting of the snow. Several subsidiary 
patches of snow were left behind by the receding polar 
cap, and became prominent features. 

Of these, one in longitude 206° was especially marked, 
and was recorded in exactly the same longitude by 
Schiaparelli in 1888, and independently at the Flagstaff 
Observatory in 1901 and 1903. 


VEGETATION AND THE Sun-spot PERIOp.—Since 1871 
M. Camille Flammarion has each year recorded the dates 
on which the chestnut trees in the avenue of the Paris 
Observatory have burst into leaf and flowered. [Plotting 
the results of his observations with the sun-spot curve on 
the same year-scale, he found that the variation of the 
dates of the different phases of the annual arboreal pheno- 
mena agreed very closety with the latter curve, the leaf- 
buds bursting and the flowers appearing earfier at those 
epochs when the sun-spot maxima occurred. The details 
of the observations and the method employed in reducing 
them are given in the July number of the Bulletin de la 
Société astronomique de Frasnec. 


Visipinity of THE Dark HEMISPHERE OF VENUS.—In a 
paper on the influence of the solar-activity variations on 
the planets, M. Hansky directs attention to the greater 
visibility of the dark hemisphere of Venus during epochs 
of maximum solar activity. Accarding to the theory of 
Arrhenius, electrified ions emitted by the sun cause the 
phenomena of terrestrial magnetic storms and aurore. 
Applying the same theory in the case of Venus, M. Hansky 
suggests that during the periods of solar maxima the 
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dense atmosphere of that planet is rendered more phos- 
phorescent, and, therefore, more casily visible, by the in- 
creased solar activity. He further suggests that, in order 
to test this theory, astronomers should observe the planet 
as often as possible during the present sun-spot maximum 
(Bulletin de la Société astronomtique de France, July). 


DetTErsanatio\s OF METEOR Rapiants.—Some _ interest- 
ing results of meteor observations are recorded in No. 4032 
of the dAstronomische Nachrichten by M. Eginitis, *of 
Athens, and by Prof. A. A. Nijland, of Utrecht. 

M. Eginitis observed the Perseid, Leonid, and Andro- 
medid showers of 1903 and the Perscid shower of 1904. 
He gives the time of observation, the number, colour, 
magnitude and relative velocity of the meteors recorded, 
and the position of the determined radiant on each date, 
directing special attention to any objects which were, for 
any reason, extraordinary. On August 11, 1904, several 
meteors were scen to proceed from a radiant near to 
a Persei, and these were, in general, whiter and brighter 
than those from 7 Persei, the tatter being fainter and of 
a reddish-yellow colour, ond generally fafling in pairs. 

Prof. Nijland’s results deal with the Lyrid, Perseid, and 
Leonid showers of 1g02, 1903, and 1904, and he gives the 
results for each night of observation and the positions 
deduced for the respective radiants. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


“PHE summer meeting of the Institution of Naval 
Architects was held last week in London, the usual 
sittings for the reading of papers taking place in the 
theatre of the Society of Arts. The following papers were 
on the programme for reading and discussion :—Tactics 
and strategy at the time of Trafalgar, by Admirat Sir 
Cyprian Bridge; the ships of the Royal Navy as they 
existed at the time of Trafalgar, by Sir Philip Watts, 
Director of Nayat Construction; the classification of 
merchant shipping, illustrated by a short history of Lloyd's 
Register, by H. J. Cornish, chief ship surveyor to Lloyd’s 
Register ; experiments with models of constant fength and 
form of cross section, but with varying breadths and 
draughts, by Lieut.-Colonel B. Rota, Royal Italian Navy 3 
experiments upon the effect of water on speed having special 
reference to destroyers recently built, by Harold Yarrow ; 
deductions from recent and former experiments on the 
influence of the depth of water on speed, by W. W. 
Marriner; the failure of some large boiler plates, by J. V. 
Milton, chief engineer surveyor to Lloyd’s Register; a 
comparison of the performances of turbines and recipro- 
eating engines in the Midland Railway Company's 
steamers, by Wilfiam Gray. 

It was also arranged that visils should be paid to 
the following works:—Siemens Bros. and Co.'s Tele- 
graph and Efectrical Instrument Works, near Woolwich ; 
Vickers, Sons and Maxim Ordnance Works, Erith; J. and 
E. Hall’s Refrigerating Machinery Works, Dartford; 
Varrow and Co.’s ship-building yard and marine engine 
works, Poplar; John 1. Thornycroft and Co.’s ship-build- 
ing yard, marine engine works, and motor-car works, 
Chiswick. Visits were also paid to the P. and O. mail 
steamer India, lying in the Tilbury Docks, and H.M.S. 
Black Prince, built by the Thames Iron Works, and lying 
in the Victoria Docks. The tast day of the mecting, 
Friday, July 21, was occupied by a Visit to Portsmouth 
Dockyard. 

The first sitting during the mecting, when the three first 
papers ‘an the list were presented, was held on Wednes- 
day, July 19, the president of the institution, the Right 
Hon. the Eart of Glasgow, occupying the chair. These 
papers, as will be gathered by the titles, were chiefly of 
historical interest. In this centennial vear of Trafalgar 
it was, no doubt, appropriate for the institution, which 
is so largely naval in its composition, to include in its 
programme papers of the nature of those contributed by 
Sir Cyprian Bridge and Sir Philip Watts; but how far 
they have any scientific bearing on naval strategy or 
tactics of the present day is a question that is evidently 
open to discussion. It would appear that a large section 
of naval officers hold that the fessons of the past era of 
masts and sails should be applied with {little modification 
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to the present day. For example, Admiral Sir Edmund 
Fremantle said that the tactics and strategy at the time 
of Trafalgar taught lessons which would never die, and 
Admiral Custanee remarked that all the lessons of the 
past in naval warfare have a bearing on the present day, 
it being quite immaterial whether vessels were moved by 
steam or sail. On the other hand, there are some who 
hold that the disciples of what has been described as the 
‘* teachings-of-history "’ school carry their reverence for 
the past to an excessive degree, and that a too blind follow- 
ing of the tactics and strategy of the great admirals of 
the past may lead to disaster. Sir Philip Watts, in the 
course of his paper, pointed out that *‘ steam propulsion, 
in all its various forms, shell fire, iron and steel armour, 


steel hulls, breech-loading and rifled guns, torpedoes, 
mines, high explosives, electrical appliances, and  sub- 
marines’’ have all been introduced since the day of 


Trafalgar; and though he did not press any moral from 
these changes, his predecessor at the Admiralty was a 
little more explicit, as it was possible for one no longer 
trammelled by the rules or etiquette of office to be. Sir 
William White said in the discussion that while he agreed 
with Sir Cyprian Bridge that the teachings of history were 
valuable, it was necessary to allow for changes brought 
about by time. He did not think such a course was 
followed on al! occasions. 

Mr. Cornish’s paper, as a record of the past by a com- 
petent authority, is one which should prove of considerable 
value to the student and historian of ship-building. The 
author did not urge its reading as time was short, and it 
was accordingly taken as read. 

Colonel Rota’s paper was the first taken at the even- 
ing sitting of Wednesday, July 19. It formed but a part 
of a very big subject, and was in the nature of an 
addition to Mr. R. E. Froude’s paper on model experi- 
ments, read last year. The experiments briefly described 
by Colonel Rota were made with five models at the Royal 
Italian Dockyard, Spezia. It would be difficult to give 
the results of the inquiry without going into the whole 
question, but it may be stated that the author, without 
attempting to draw any general deduction, has practically 
concluded that in the unlimited series of forms which may 
be derived from a given form of hull by changing the 
vertical and horizontal cross sections scale—provided that 
the area of cross sections remains constant—there is a 
range of ratio of beam to draught, very close to that 
corresponding to the least wetted surface, within the limits 
of which there is not any sensible variation in the value 
of the resistance constant, that is, the corresponding 
E.H.P. There was no discussion on this paper, but Sir 
William White had written to Mr. Dana, the secretary, 
endorsing the author’s plea for the publication of results 
of a purely scientific nature. 

The two papers contributed respectively by Mr. Harold 
Yarrow and Mr. W. W. Marriner were no doubt the chief 
attraction during the meeting, and the little theatre of the 
Society of Arts was crowded to its full capacity by those 
anxious to benefit by the investigations carried out by 
Messrs. Yarrow and Co. Both papers referred to the 
same experiments, the authors having been engaged 
together on the work. Mr. Marriner, as is well known, 
is the chief of Messrs. Yarrow’s scientific staff, whilst 
Mr. Harold Yarrow is still a student of the institution, 
and it is worth noting that his paper is the first contri- 
bution to the Transactions by a student. The data given 
possesses the merit of being both of scientific and practical 
interest. It has for some time past been recognised that 
depth of water has a considerable influence on the speed 
of steam ships, and Government contractors have lost 
considerable sums of money through failure to attain 
speed on the official measured miles. The scientific interest 
of the subjeet is unlimited, the problem involving the study 


of the natural laws governing wave-making and fluid 
resistance. It is to be hoped that ship builders and ship 


owners—now they have had placed before them so striking 
an example of the value of scientific research upon the 
practical results at which they aim—wil! do something 
tangible to help forward an inquiry into the influence of 
physical laws upon the resistance of vessels progressing in 
water. [t is not creditable to the ship owners and ship 
builders that they should be beholden to the generosity of 
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a private firm of torpedo-boat builders for information on 
these points, especially as such information cannot be 
obtained without the expenditure of several hundreds of 
pounds. The exclusive knowledge of the facts set forth: 
in the two papers would prove a valuable asset to Messrs. 
Yarrow and, Co. by giving them a distinct advantage over 
their competitors, and it is therefore more creditable to 
them that they have made the details public. It is, how- 
ever, the greatest reproach of all to us, as the leading 
maritime nation, that Mr. Yarrow should have been undér 
obligation to a German ship-owning firm for the facilities 
needed to make the investigation complete. Had it not 
been for the hospitality of their experimental tank offered 
by the North German Lloyd Company, the valuable in- 
formation now at the command of ship designers would 
not have been forthcoming, for there is no tank of the 
same nature in this country which could have been used. 
The experiments upon which the two papers were founded 
arose through Messrs. Yarrow and Co. having failed to 
get the contract speed of 253 knots with destroyers built 
for the Royal Navy when they were tried on the Maplin 
mile off the mouth of the Thames. The  duilders, 
anticipating that the limitation in depth of water was 
accountable for the want of success, surveyed on their 
own account a mile near Dover, the section posts being 
placed on the cliffs. Here, in a greater depth of water 
—50 feet at low tide—the contract speed was reached, the 
vessels running a great part of the time in quite deep 
water outside the Goodwins. It should be explained that 
the trials last over four hours, and only six runs are 
made on the measured mile. On these six runs is found 
the number of revolutions needed to cover a mile, and 
then by counting the revolutions the distance steamed can 
be known. Although the contract was fulfilled, the 
results were not altogether satisfactory to the contractors,. 
and Mr. Yarrow determined to have tank experiments 
made, testing a model of the destroyer at depths corre- 
sponding to 20 feet, 30 feet, 45 feet, 60 feet, and go feet 
respectively. The results were shown by diagrams thrown 
on the screen hy the lantern, there being curves for speeds 
and for effective horse-power at the above depths. The 
results were somewhat remarkable. Each curve showed a 
distinct hump, indicating that when a certain speed was 


reached the power needed for an increased speed rose 
with enormous rapidity. This, of course, was in accord- 
ance with previous experience, and it was also to be 


expected, as shown by the diagram, that the hump would 
oecur at lower speeds with shallower water; thus at 
20 feet depth the top of the hump was at about 16 knots, 
at 45 feet it was about 20 to 21 knots, and at go feet 
the steepest part was from 20 to 24 knots. As the depth 
increased the curve became fairer. 

The interesting feature brought ont, however, was the 
fact that at a certain speed, depending on the depth of 
water, for a time the power decreased as the speed 
advanced. Thus in a depth of 20 feet, at a speed of about 
152 knots, 2000 horse-power was needed; when the speed 
had been increased by approximately another knot the 
power developed was about the same, whilst at 173 knots 
the demand for power had fallen off appreciably, and it 
was not until 18 knots was reached that the 2000 horse- 
power was again required, and after this the curve rose 
steadily. With a depth of 30 feet the descent of the curve 
was even more marked, about 2500 horse-power being 
needed for approximately 173 knots and for 20 knots also. 
Comparing the powers required for speeds at different 
depths, we find also some remarkable results. At 18 knots 
2500 horse-power was needed when the water was 30 feet 
deep, whilst when it was but 20 feet only 2000 horse- 
power had to be developed to reach the same speed, thus re- 
versing the popular idea that the deeper the water the 
easier the boat would run. Again, at 20 knots, and when 
the water was 20 feet (and also when the depth was 
about 30 feet—the two curves approximately coinciding 
here), 2500 horse-power was needed, but to get the same 
speed with a depth of 45 feet about 315 horse-power was 
needed. Passing at once to the higher speed of 26 knots, 
we find that the highest power is needed when the boat 
is steaming in deepest water. After crossing and re-cross- 
ing each other, the curves for four depths (20 feet, 30 feet, 
45 feet, and 6o feet) come fairly well together, having got 
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over all the humps at about 25 knots, where there is a 
range of about 200 horse-power. The curve for 90 feet of 
water is, however, for 5000 horse-power at 26 feet, or 
about 500 horse-power above the next highest curve. It 
would therefore pay better, according to these model ex- 
periments, to run a 26-knot trial of a destroyer in a depth 
of 20 feet to Go feet rather than at a depth of go feet; the 
saving in power for the given speed due to the use of 
shallower water would be about 600 to 700 horse-power. 

We have been obliged to depart from the text of Mr. 
Harold Yarrow's paper in order to give the facts con- 
tained in his diagram. Limits of space prevent detailed 
reference to other particulars brought forward by these 
suggestive trials, but enough has doubtless been said to 
show their interest and the wide field for further investi- 
gation that is afforded by the numerical data now at 
command. It will be remembered, as Mr. Harold Yarrow 
pointed out, that the tank experiments were made in the 
usual way without propellers, and this would doubtless 
have a considerable influence on the results; but possibly 
a way may be found, as suggested by Sir William White, 
to add the propeller, and so bring the tank conditions 
more nearly akin to actual practice. It will be remembered 
that the late Mr. Froude proposed to run a_ propeller, 
worked by independent mechanism, at a speed of revclu- 
tions corresponding to that of actual practice, the model, 
of course, being towed by the carriage. 

Mr. Marriner’s investigation of the model results showed 
that they should, as Mr. Harold Yarrow said, ‘‘ be 
accepted with caution.’’ In order to check these tank 
data progressive trials were made with an actual destroyer 
on a carefully selected course off the mouth of the Thames. 
Four tugs were anchored to mark the course, which 
extended from the East Girdler buoy across the Tongue 
Sand to a point east of the extreme north-east point of 
the Tongue Spit. This gave water of depths varying 
between about 14 to 16 feet over the sand, and 100 to 
102 feet in the Queen’s Channel. The revolutions of the 
engines, the fore and aft inclination of the vessel, and 
the height of the stern wave were noted, indicator 
diagrams also ‘being taken. The data thus obtained at 
varying mean speeds were given by means of diagrams 
thrawn on the screen. We have not space to repeat all 
the records, but will take as an example the run made 
at a mean speed of about 22-2 knots, the steam pressure 
being 140 lb. In running from rather less than 50 feet 
depth into water of 20 feet, the revolutions increased from 
about 305 to more than 325; the inclination in a length of 
20 feet decreased from approximately 53 inches to 4} or 
43 inches; and the approximate height of the stern wave 
fell from 20 inches above the deck level to a little more 


than to inches below the deck level, or about 2 feet 
6 inches. Naturally any increase or reduction of resist- 


ance to the vessel would be accompanied by increase or 
reduction in the rate of revolutions of the engine, the 
steam pressure being constant. Increased height of stern 
wave and greater inclination are also signs of increased 
resistance and a greater demand for horse-power. 

It would be difficult to deal adequately with Mr. 
Marriner’s paper within anything approaching the space 
we have at our disposal, and without the diagrams by 
which it was accompanied. We can only hope, therefore, 
to give an idea of its scope, and refer our readers to the 
original in the published Transactions of the institution. 
The contribution consisted of a discussion, on a scientific 
basis, of the results contained in the preceding paper, 
the size of waves made by a yessel in her passage being 
a measure of the power absorbed in their formation. 
As the height of the stern wave was seen to increase 
when the resistance of the ship increased abnormally, it 
wwas to be assumed that anything which tended to retard 
the formation of waves would reduce the loss from wave 
making. The author cited the work of W. Froude and 
his son, R. E. Froude, of Lord Kelvin, D. W. Taylor, of 
the United States Navy, and Prof. Horace Lamb. The 
formula for relation of length to speed of ordinary re- 
peating waves in deep water was set forth, and also the 
more complicated equation for shallow water. The equa- 
tion showing critical depth for speed and critical speed for 
depth was given, and the conclusion was drawn (sup- 
ported by Scott Russell’s equation for the solitary wave 
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in canals) that ‘tthe wave at the critical speed changes 
from the repeating to something approaching the solitary 
type." 

vi he author next considered the waves accompanying the 
vessel. Transverse waves should tend to become longer 
and longer for the same speed as the depth diminishes 
until, at the critical depth, these should be of the isolated 
type. In shallower water, past the critical depth, there 
would be no transverse wave corresponding to the critical 
depth. Actually as the waves became longer if they did 
not lengthen as rapidly as investigation would lead one to 
suppose they would be travelling [aster than their natural 
speed, and must be dragged by the boat. The increased 
resistance on approaching humps in the curve supports this 
view. The isolated wave is non-repeating, and exists 
only under certain relations of depth to speed. After pass- 
ing the critical point the transverse wave disappears, being 
replaced by confused water. The paper was accompanied 
by diagrams illustrating these points, and it was considered 
a fair deduction that the waves formed by a ship closely 
follow the laws of waves in open water. The effect of 
the vertical sides of a canal in diminishing the loss of 
energy was pointed out by the author, and the manner in 
which the restricted width of a tank might have a similar 
effect was noted. The interference of the bow-wave system 
on the stern-wave system was discussed, it being shown 
that the union of the bow and stern waves (the crests 
coinciding) resulted in a large resultant wave which 
would carry away a great deal of energy. The velocity 
of diverging waves is much less than the speed of the 
vessel, speeds attained up to the present not being high 
enough for waves to approach the critical speeds for the 
depths in which vessels usually run. Diverging waves 
apparently constitute the principal wave-making resistance 
at speeds beyond the critical combinations of depths and 
speeds under consideration. The_final conclusions of the 
author were as follows :—‘‘ (1) The critical combinations 
of depth and speed do not depend on the size of the vessel. 
(2) Of these critical combinations there is, for every vessel, 
one more serious than the others, and where this worst 
combination occurs depends largely on the length of the 
vessel. (3) The depth to he avoided is given by the 
equation d=V°/10, and the resistance diminishes in both 
greater and lesser depths. The further away from this 
bad depth the better, especially on the deep side.”’ 

In the course of the discussion which followed the read- 
ing of these papers, Mr. A. F. Yarrow, in conformity with 
a suggestion made by Sir William White, proposed, and 
Mr. S. W. Barnaby seconded, a resolution that the 
Admiralty be urged to erect a measured mile, where ample 
depth might be found, in proximity to Chatham and the 
Thames. This resolution was put to the meeting by Sir 
John Durston, who occupied the chair, and was carried 
unanimously. It was but the logical outcome of the facts 
brought forward. The measured mile in the Clyde at 
Skelmorlie has ample depth of water, and is, as Sir 
William White said, the only satisfactory mile for high- 
speed trials; a fact which, it is acknowledged, gives the 
ship-builders of that district a manifest advantage over 
those of other centres. Mr. Barnaby stated that when a 
destroyer built by his firm, John I. Thornycroft and Co., 
was tried on the Skelmorlie mile an increase of speed 
of 1 knot was obtained over that reached under the best 
conditions on the Maplin mile, whilst an increase of 
3 knots was reached as compared to running on the 
Maplin when the state of the tide was most unfavourable. 
Sir William White, in a letter to the secretary, read at 
the meeting, heartily endorsed the suggestion of a deep- 
water measured mile off the Thames. He also pointed 
out, with great regret, that it was necessary for Messrs. 
Yarrow to go to Germany for their tank experiments, and 
trusted that the fact might furnish a fresh incentive 
towards the establishment of a research tank at the 
National Physical Laboratory. 

In the discussion on the technical details of the two 
papers, besides those mentioned, Mr. J. H. Narbeth, of 
the Admiralty, Mr. R. Saxton White, Captain Jackson, 
R.N., Controller of the Navy, Mr. W. H. Whiting, chief 
constructor, and Prof. Biles took part. Generally it may 
be said the views expressed by the authors were not dis- 
puted, although Sir William White did not quite agree 
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with Mr. Marriner as to the importance the latter attached 
to the comparative narrowness of the tank. 

On the Thursday's sitting Mr. Milton’s paper on frac- 
tures in large steel boiler plates was read and briefly dis- 
cussed, It gave particulars of the failures, the reasons for 
which could not be explained, of certain plates, and there- 
fore were, naturally, attributed to ‘‘ heat treatment.” It 
is a term of exceeding comfort to the stee! maker and the 
engineer alike, for the former is able to put the blame 
on the latter, and the latter to put the blame on the 
former, as no one can prove where the injudicious heat 
treatment occurred. he controversy is an old one, dating 
back, at any rate, to the days of the Livadia’s boilers. 
Mr. Milton’s paper is a suggestive contribution, and the 
facts he records may carry us some way towards a solu- 
tion of the problem in the more or less distant future. 

Mr. William Gray in his paper gave particulars of the 
performances of certain steamers fitted with Parsons’ 
steam turbines. These were set forth in a table, which, 
as the author said, “‘treated the matter from a purely 
commercial standpoint.’’ The discussion was largely of 
the same character. 

The only remaining paper was not on the original 
programme, but was read at the conversazione which 
brought the proceedings to a conclusion on the Thurs- 
day evening. It was a contribution by Captain R. H. 
Bacon, R.N., entitled ‘Notes on the Causes of 
Accidents to Submarine Boats, and_ their Salvage.” 
This paper, in harmony with the circumstances in which 
it was read, was of a popular nature, and was 
designed to show to the public at large that undue 
anxiety as to the safety of submarine boats is not 
warranted by the conditions under which they are 
employed. Dealing with the probability of water entering 
the hull through the hatch (the cause of four serious 
accidents through which these boats have foundered), the 
author pointed ont that the fitting of another water-tight 
hatch at the base of the tower reduced the chance of 
accident in the future. The danger from grounding, he 
said, “‘ was not very great,’? whilst the risk of the hull 
being crushed by the boat diving to too great depths 
argued the failure of the diving rudders, or too much 
water ballast. As to explosion through leakage of petrol, 
_in a properly designed system leaks should be prac- 
tically non-existent."’ Another possible cause of ex- 
plosion is due to hydrogen given off when batterics are 
being charged, but as this operation is carried on only 
when the boat is opened up for ventilation, ‘tno danger 
exists.” Altogether Captain Bacon's lecture was most re- 
assuring, and it is pleasant to learn that his optimistic 
Views are fully shared by his colleagues in the Service, both 
officers and men. The risk of sinking—involuntary sink- 
ing—being so small, it is of less consequence that only 
over a limited area near shore is it possible to recover a 
submarine boat once she has gone to the bottom. For 
this reason Captain Bacon considers it inadvisable that 
the Royal Navy should have a salvage plant of its own. 


THE CONGRESS OF THE ROYAL INSTITUTE 
(U8 TRCISILC JEUBMILIE IR, 


T1E congress of the Institute of Public Health, which 

this year was held in London under the presidency 

of the Marquis of Londonderry, attracted a large number 

of visitors, and much good work was done in the various 

sections which met at the Polytechnic and at King’s 
College. 

In a brief space it is impossible to deal adequately with 
the valuable discussions and papers read. . 

Sir James Crichton Browne, F.R.S., in his presidential 
address to the section of preventive medicine, chase as his 
subject the prevention of senility. It was, he declared, 
on the reduction of the death-rate that the potency of 
preventive medicine, as hitherto applied, stood forth con- 
spicuously declared, and that the promise of its future 
sovereignty might be discerned. Fifty years ago the death- 
rate of England and Wales stood at 22:5 per rono persons ; 
in 1903 it had dropped to 15-4—a fall of 7-1 per 1000, 
representing, on the estimated population of 1903, a saving 
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of upwards of 223,000 lives per annum. As an exceptionally 
low rate of infant mortality had been maintained for 
two successive years, it might be hoped that the warnings 
uttered as regards infant hygiene, and more particularly 
infant feeding, were beginning to take effect. 

It was, however, during the first halt of life that the 
great fall in the death-rate had taken place. It was a 
remarkable fact that in men, at all ages from forty-five 
to seventy-five, there had been a startling rise in the 
death-rate, and that in women, from fifty-five upwards, 
it had been practically stationary. At the ages when we 
should have welcomed a rise in the death-rate, and at 
which only, in a hygienic Ltopia, death ought to occur— 
eighty-five and upwards—it had fallen. Some of the 
nerve centres went on evolving until middle life, e.g. the 
hand and arm centres. He had ascertained that among 
certain classes of operatives in Birmingham the hand and 
arm centres did not reach their full maturity until about 
the thirtieth year. Similarly with the weavers of Bradford 
and the potters of Staffordshire. At about forty-five the 
productiveness of the manufactory hand generally began to 
diminish, and after that it contracted in an increasing 
ratio as time went on. The hand-failure of our operatives 
after forty-five was premature, and due to excessive wear 
and tear of the mechanism regulating manual movements. 
But there were other centres in the brain which, reaching 
maturity later, retained their power longer. Orators 
secured their greatest triumphs between forty-five and fifty- 
five, and it was with musical expression as with oratory. 

The best antiseptic against senile decay was an active 
interest in human affairs, and those kept young longest 
who loved most. The natural evolution of our nerve 
centres was largely interfered with and too often arrested 
by unfavourable environment and deleterious habits of life 
or methods of work. It was a good working hypothesis 
that the natural life of man was one hundred, and that so 
far as it fell short of that it was ‘‘ curtailed of fair pro- 
portion.”’ Every man, he thought, was entitled to his 
century, and every woman to a century and a little more. 

Dr. Francis Galton, F.R.S., in a paper on physical 
records, suggested that on February 29 in each Jeap year 
there should be school reunions at which there might be 
an opportunity for reviving early friendships, and at 
which, at the same time, the anthropometric and other 
records of the pupils might be added to. 

Each old boy would be represented by an envelope stored 
in the school library. This would contain his anthropo~ 
metric record to date, and he would be given printed 
forms, containing a Iew well considered questions—health, 
profession, preferments, marriage, children, and general 
remarks—and would be asked to forward the filled-in forms 
to the school. 

Many papers were read on infantile mortality and on 
municipal milk depots. 

In the unavoidable absence of Sir William Broadbent, a 
discussion on sanatoria for consumptives was opened by 
Dr. T. N. WKelynack, physician to the Mount Vernon 
Hospital for Consumption. To illustrate the enormous 
economic waste to the community caused by pulmonary 
tuberculosis, Dr. Kelynack mentioned that in the metro- 
politan district alone 40,000 people died of the disease every 
year, and the inonetary loss to London had been estimated 
at 4,000,0001. 

The provision of adequate assistance for the consumptive 
poor demanded urgent attention. Sanatoria or hygienic 
hospitals undoubtedly secured the best conditions for the 
arrest and alleviation of the disease. At present we were 
just muddling along, with no satisfactory organisation of 
our resources and no rational cooperation. 

A resolution was unanimously adopted urging the 
Government to appoint a commission to deal with the 
subject of the sanatorium treatment of the poor. 

The presidential address in the section of chemistry and 
bacteriology was given by Prof. R. T. Hewlett. It was 
a plea for the recognition of the place of the specialist in 
the various departments of public health. Proper adminis~ 
tration required a medical officer and his sanitary staff, a 
bacteriologist, a chemist, and an engincer, all working 
cordially together to a common end. For the smaller 
districts such a staff could be secured by grouping. Could 
they expect effective action if the medical officer was a 
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local practitioner who derived his livelihood by the good- 


will of the local landlord? 

Prof. Hewlett also denounced the way in which chemists 
were talking upon themselves the bacteriological examin- 
ation of pathological material, and emphatically asserted 
that disease problems should be dealt with only by medical 
men. He also advocated that a course of biology should 
be obligatory for candidates for the associateship of the 
Institute of Chemistry taking the subject of biological 
chemistry. 

An interesting diseussion, opened by Dr. Newman, of 
Finsbury, was on the possibility of establishing a bacterio- 
logieal standard of purity of milk. Dr. Newman suggested 
the following standards :—{a) not more than 24-25 degrees 
of total acidity at the time of sale, : degree being cquni- 
valent to 1 c.e. of deci-normal NaOH solution; (b) not 
an excess of pus or blood; (c) no B. coli, B. enteritidis, or 
B. enteritidis sporagencs; (d) non-virulent to guinea-pigs. 
All the speakers, including Dr. Allan Macfadyen, Prof. 
Wenwood, Dr. Savage, Colonel Firth, Mr. KRevis and 
others, agreed that there was little possibility at present 
of fixing a standard, and Dr. Newman's suggestions did 
not obtain general acceptance. 

Another discussion, on the relative efficiency of chemical 
and bacteriological methods for the examination of sewage 
effluents, was opened by Mr. Dibden and by Dr. Savage. 
There was a general agreement that chemical methods gave 
a better indication of proper purification than bacterio- 


logical ones, though, of course, bacteriological! methods 
alone were of service in detecting species of micro- 
organisms. 


Lieut. Nesfield, 1.M.S., gave an interesting demonstra- 
tion of a method devised by him for the sterilisation of 
drinking water during a campaign. We had found that 
chlorine in the proportion of 2 grams per 100 gallons 
acting for five minutes effectually destroyed the organisms 
of cholera, typhoid, and dysentery. His method consisted 
in carrying iron bottles of liquid chlorine, from which, by 
means of a valve, the requisite amount was liberated into 
the water. After five minutes a powder of sodium sulphite 
(2-2 grams) was added to the water, from which a donble 
decomposition ensued, and the water was rendered abso- 
lutely tasteless. For the soldier on the march another 
method was devised, so that he could sterilise for himself 
a gallon of water. This consisted in adding to the vessel 
of water a tablet containing iodide and iodate af sodium. 
This resulted in the liberation of free iodine in the water, 
which acted in five minutes as an efficient germicide, and 
was then “ killed *’ so that the water was rendered pot- 
able, by the addition of another tablet of sodium sulphite. 
In beth processes the quantities of reagents employed are 
so small as to have no effect on the human eeonomy ; the 
methods are rapid, and the reagents, Xc., portable. 


LECH SIE SIELAU INO JE02US JOSS, 


OE of the most peculiar appearances attending a total 

eclipse of the sun is that generally known as the 
‘* shadow bands.’’ They are long dark bands, separated 
by white spaces, which are seen on the ground or sides 
of buildings just before and just after the total phase of 
an eclipse, moving rapidly. It is probable that they are 
not real bands, but are composed of dark patches which 
seem to the eye to make long bands. Their cause is not 
yet clearly known, as the observations in former eelipses 
are quite discordant. The undersigned is very desirous of 
obtaining observations of them at various stations along 
the line of totality, especially at places near the edge of 
the shadow, in order to compare with similar observations 
made by himself and others. 
special instruments, and can be made by any eareful 
person. Information is desired upon the following 
points :—(1) the direction in which the bands lie; (2) the 
direction in which they move; (3) the velocity with which 
they move; (4) the width of the bands; and (5) their 
distance apart. All of these are likely to be different 
before and after the total phase, so that two sets of 
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observations are needed. The following suggestions are 
compiled [rom various sources. 

Spread a white clcth or piece of canvas upon the ground 
in any convenient open space. It is well to spread two 
cloths or pieces of canvas, one to be used before, the other 
after, the total phase. Let each observer be furnished 
with several sticks, 4 feet to 6 feet Jong. 

About three minutes before the time of totality, let the 
observer stand near the cloth with his back to the sun 
and watch the eloth intently. If bands or dark patches 
are scen, place one stick down in the direction in which 
they lic; after this is done place a second stiek in the 
direction in which they arc moving. Both of these oper- 
ations should be done deliberately, not hurriedly, and the 
sticks left in position. 

During the total phase the observer is free to enjoy 
the seene or make other observations, but it may be well 
to note if any bands can be seen during totality, as some 
have asserted. 

At the close of totality the observer should be at the 
second cloth, or at another part of the single cloth (if he 
uses but one), and should repeat the observations made 
before totality, placing one stick down in the direction in 
whieh the bands lie, and another in the direction in which 
they move. 

It will be seen that four sticks are needed for these 
observations. If two persons make the records, one should 
confine his attention to the direction in which the bands 
lie, the other to the direetion in which they move. The 
bands are likely to be somewhat faint and poorly defined, 
so that extreme aceuraey may not be possible. 

The sticks should not be disturbed until after the eelipse, 
when their direction should be determined with as much 
care as possible, either by a compass or, still better, by 
a surveyor’s theodolite if one is available. If neither 
compass nor theodolite is at hand, an estimate of the 
direetions should be made. 

The velocity with which the bands travel is more 
difficult to determine. The estimates vary [rom the speed 
of a man running to that of an express train. Several 
methods may be suggested :— 

(1) Let two persons work together, one having a watch 
with the seconds marked on the face. Let him mark time 
by calling ont each second. The number of the second is 
not important, but a simple sound to mark the seconds 
is sufficient. Let the other observer watch the bands and 
see how many he can count per second. 

(2) With one observer marking time as before, let the 
second observer note how many seconds elapse while a 
band is passing between two objects the distance apart of 
which is known. 

(3) Let a person run a short distance with the bands 
and see if he ean keep up with them. If not, let him 
estimate how mueh faster the bands are moving than he 
can run. 

(4) .\ mere guess at the speed is of some value. 

The width of the bands and their distance apart can 
best be determined upon the cloths mentioned above, and 
it will add to the aceuracy of the estimates if the cloths 
are divided by seams or in some other way into strips of 
known width. A earpenter’s rule will aid the observer in 
making the estimates. The bands will probably be several 
inches wide and separated by spaces the width of which 
is the same or greater. 

If the observer notices any other point connected with 
the bands, such as their colour, whether they are straight 
or wavy, whether they are continuous bands or made up 
of dark patches, whether they flicker or not, the inform- 
ation will be valuable. Still more valuable would be 
photographs of the bands as they pass over the ground 
or the side of a building or wall. 

It is earnestly requested that anvone who will kindly 
attempt the above, cither in whole or in part, will send 
his records to the undersigned. If for any reason the 
observation seems unsatisfactory, either because the bands 
were net as distinct as expected, or for any other reason, 
or if the record is only fragmentary, it will still be of 
value. The report should consist af a statement of the 
methods employed by the observer or observers in making 
the observations, and the results obtained, with any 
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remarks upon the subject or upon other phenomena noted 
at the time of the eclipse. A. LawRENcE RoTcn. 
Blue Hill Observatory, Hyde Park, Mass., U.S.A. 


The observations may be summarised as follows :— 


OBSERVATIONS OF SHapow Baxps, AUGUST 30, 1905. 
Place 


(Situation and altitude) 


LOLSEIK HELIS: oonosdoddcos sha iabARericec a RPR ADR AAEE CECH EBER Homnncnrpdnbaadons Seve 
: Before totality After totality 

fee Dinectionmotmbant sss: se sinecres+eeve ess yee 
2), JONSSON GH GbYehTete), sdocescccosdoscoucace _cndnodnonesanceaaed AG 
BaeVClOCH Yes) sastetzaudesicieesscse) | tea Perro Reeneee 
fy SENS) GO TSEINIS, —— Baconcassqcraradheosn  _saddeacescuesdecsaunds 
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Remarks : 

Direction of the wind before totality.............::ceee , after 
(ICED Nec cacconuosnceaonadt , and direction from which upper 
clowdsu(if pany) Medmer-.seete ees 


16S, LATENT JONEMETE. 


M* inclination has led me, in spite of a lively dread 
im of incurring a charge of presumption, to address 
you principally on that profound and most subtle question, 
the nature and mode of formation of the photographic 
image. I am impelled to do so, not only because the 
subject is full of fascination and hopefulness, but because 
the wide topics of photographic methods or photographic 
applications would be quite unfittingly handled by the 
president you have chosen. 

I would first direct your attention to Sir James Dewar’s 
remarkable result that the photographic plate retains con- 
siderable power of forming the latent image at tempera- 
tures approaching the absolute zero—a result which, as 
I submit, compels us to regard the fundamental effects 
progressing in the film under the stimulus of light un- 
dulations as other than those of a purely chemical nature. 
But few, if any, instances of chemical combination or 
decomposition are known at so low a temperature. Purely 
chemical actions cease, indeed, at far higher temperatures, | 
fluorine being among the few bodies which still show | 
chemical activity at the comparatively elevated tempera | 


ture of —180° C. In short, this result of Sir James Dewar's 
suggests that we must scek for the foundations of photo- 
graphic action in some physical or intra-atomic effect 
which, as in the case of radio-activity or fluorescence, 
is not restricted to intervals of temperature over which 
active molecular vis viva prevails. It compels us to regard 
with doubt the rdle of oxidation or other chemical action 
as essential, but rather points to the view that such 
effects must be secondary or subsidiary. We feel, in a 
word, that we must turn for guidance to some purely 
photo-physical effect. 

Here, in the first place, we naturally recall the views of 
Mr. Bose. This physicist would refer the formation of 
the image to a strain of the bromide of silver molecule 
under the electric force in the light wave, converting it 
into what might be regarded as an allotropic modification 
of the normal bromide which subsequently responds speci- 
ally to the attack of the developer. The function of the 
sensitiser, according to this view, is to retard the recovery 
from strain, Bose obtained many suggestive parallels 
between the strain phenomena he was able to observe 
in silver and other substances under electromagnetic radia- 
tion and the behaviour of the photographic plate when 
subjected to long-continued exposure to light. 

This theory, whatever it may have to recommend it, 
can hardly be regarded as offering a fundamental explana- 
tion. In the first place, we are left in the dark as to what 
the strain may be. It may mean many and various things. 
We know nothing as to the inner mechanism of its effects 
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upon subsequent chemical actions—or at least we cannot 
correlate it with what is known of the physics of chemical 
activity. Finally, as will be seen later, it is hardly adequate 
to account for the varying degrees of stability which may 
apparently characterise the latent image. Still, there is 
much in Mr. Bose’s work deserving of careful considera- 
tion. He has by no means exhausted the line of investi- 
gation he has originated. 

Another theory has doubtless been in the minds of many. 
] have said we must seek guidance in some photo-physical 
phenomenon. There is one such which preeminently con- 
nects light and chemical phenomena through the inter- 
mediary of the effects of the former upon a component part 
of the atom. I refer to the phenomena of photo-electricity. 

It was ascertained by Hertz and his immediate successors. 
that light has a remarkable power of discharging negative 
electrification from the surface of bodies—especially from 
certain substances. For long no explanation of the cause 
of this appeared. But the electron—the ubiquitous electron 
—is now known with considerable certainty to be re- 
sponsible. The effect of the electric force in the light wave 
is to direct or assist the electrons contained in the sub- 
stance to escape [rom the surface of the body. Each 
electron carries away a very small charge of negative 
electrification. If, then, a body is originally charged nega~- 
tively, it will be gradually discharged by this convective 
process. If it is not charged to start with, the electrons 
will still be liberated at the surface of the body, and this 
will acquire a positive charge. If the body is positively 
charged at first, we cannot discharge it by illumination. 

It would be superfluous for me to speak here of the 
nature of electrons or of the various modes in which their 
presence may be detected. Suffice it to say, in further 
connection with the Hertz effect, that when projected 
among gaseous molecules the electron soon attaches itself 
to one of these. In other words, it ionises a molecule of 
the gas or confers its electric charge upon it. The gaseous 
molecule may even be itself disrupted by impact of the 
electron if this is moving fast enough and left bereft of an 
electron. 

We must note that such ionisation may be regarded 
as conferring potential chemical properties upon the mole- 
cules of the gas and upon the substance whence the 
electrons are derived. Similar ionisation under electric 
forces enters, as we now believe, into all the chemical 
effects progressing in the galvanic cell, and, indeed, gene- 
rally in ionised solutants. 

An experiment will best illustrate the principles L wish 
to remind you of. A clean aluminium plate, carefully 
insulated by a sulphur support, is faced by a sheet of 
copper-wire-gauze placed a couple of centimetres away from 
it. The gauze is maintained at a high positive potential 
by this dry pile. A sensitive gold-leaf electroscope is 
attached to the aluminium plate, and its image thrown 
upon the screen. I now turn the light from this are lamp 
upon the wire gauze, through which it in part passes and 
shines upon the aluminium plate. The electroscope at 
once charges up rapidly. There is a liberation of negative 
electrons at the surface of the aluminium; these, under 
the attraction of the positive body, are rapidly removed 
as jons, and the electroscope charges up positively. 

Again, if I simply electrify negatively this aluminium 
plate so that the leaves of the attached electroscope diverge 
widely, and now expose it to the rays from the are lamp, 
the charge, as you see, is very rapidly dissipated. With 
positive electrification of the aluminium there is no effect 
attendant on the illumination. 

Thus from the work of Hertz and his successors we 
know that light, and more generally what we call actinic 
light, is an effective means of freeing the electron from 
certain substances. In short, our photographie agent, 
light, has the puwer of evoking from certain substances 
the electron which is so potent a factor in most, if not 
in all, chemical effects. J] have not time here to refer to 
the work of Elster and Geitel whereby they have shown 
that this action is to be traced to the electric force in the 
light wave, but must turn to the probable bearing of this 
phenomenon on the familiar facts of photography. I 
assume that the experiment I have shown you is the most 
fundamental photographic experiment which it is now in 
our power to make. 
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We must first ask from what substances can light 
liberate the electron. There are many—metals as well as 
non-metals and liquids. lt is a very general phenomenon, 
and must operate widely throughout nature. But what 
chiefly concerns the present consideration is the fact that 
the haloid salts of silver are vigorously photo-electric, and, 
it is suggested, possess, according to Schmidt, an activity 
in the descending order bromide, chloride, iodide. This 
is, in other words, their order of activity as ionisers (under 
the proper conditions) when exposed to ultra-violet light. 
Photographers will recognise that this is also the order of 
their photographic sensitiveness. 

Another class of bodies also concerns our subject :—the 
special sensitisers used by the photographer to modify the 
spectral distribution of sensibility of the haloid salts, e.g. 
eosine, fuchsine, cyanine. These again are electron-pro- 
ducers under light stimulus. Now it has been shown by 
Stoletow, Haliwachs, and Elster and Geitel that there is 
an intimate connection between photo-electric activity and 
the absorption of light by the substance, and, indeed, that 
the particular wave-lengths absorbed by the substance are 
those which are effective in liberating the electrons. Thus 
we have strong reason for believing that the vigorous 
photo-electric activity displayed by the special sensitisers 
must be dependent upon their colour absorption. You will 
recognise that this is just the connection between their 
photographic effects and their behaviour towards light. 

There is yet another suggestive parallel. I referred to 
the observation of Sir James Dewar as to the continued 
sensitiveness of the photographic film at the lowest attained 
extremes of temperature, and drew the inference that the 
fundamental photographic action must be of intra-atomic 
nature, and not dependent upon the wis viva of the molecule 
or atom. In then seeking the origin of photographic 
action in photo-electric phenomena we naturally ask, Are 
these latter phenomena also traceable down to law tempera- 
tures? If they are, we are entitled to laok upon this fact 
as a qualifving characteristic or as another link in the 
chain of evidence connecting photographic with photo- 
electric activity. 

T have quite recently, with the aid of liquid air kindly 
supplied to me by Mr. Moss, and made in the laboratory 
of this societv, tested the photo-sensibility of aluminium 
and also of silver bromide down to temperatures approach- 
ing that of the liquid air. The mode of observation is 
essentially that of Schmidt—what he terms his static 
method. The substance undergoing observation is, how- 
ever, contained at the bottom of a thin copper tube, 5 cm. 
in diameter, which is immersed to a depth of about 10 cm. 
in liquid air. The tube is clased abnve by a paraflin 
stopper which carries a thin quartz window as well as 
the sulphur tubes through which the connections pass. 
The air within is very carefully dried by phosphorus 
pentoxide before the experiment. The are light was used 
as source of illumination. It was found that a vigorous 
photo-electric effect continued in the case of the clean 
aluminium. In the case of the silver bromide a distinct 
photo-electric effect was still observed. 1 have not had 
leisure to make, as vet, any trustworthy estimate of the 
percentage effect at this temperature in the case of either 


substance. Nor have I determined the temperature 
accurately. The latter may be taken as roughly about 
—150° C. 


Sir James Dewar’s actual measurements afforded twenty 
per cent. of the normal photographic effect at —180° C. and 
ten per cent. at the temperature of —252°-5 C. 

With this much to go upon, and the important additional 
fact that the electronic discharge—as from the X-ray tube 
or from radium—generates the latent image, I think we 
are fully entitled to suggest as a Jegitimate lead to experi- 
ment the hypothesis that the beginnings of photographic 
action involve an electronic discharge from the light 
sensitive molecule; in other words that the latent image is 
built up of ionised atoms or molecules the result of the 
photo-electric effect on the illuminated silver haloid, upon 
which jonised atoms the chemical effects of the devcloper 
are subsequently directed. It may be that the liberated 
electrons ionise molecules not directly affected, or it may be 
that in their liberation they disrupt complex molecules built 
up in the ripening of the emulsion. With the amount we 
have to go upon we cannot venture to particularise. It 
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will be said that such an action must be in part of the 
nature of a chemical effect. This must be admitted, and, in 
so far as the re-arrangement of molecular fabrics is in- 
volved, the result will doubtless be controlled by tempera- 
ture conditions. The facts observed by Sir James Dewar 
support this. But there is involyed a fundamental process— 
the liberation of the electron by the electric force in the 
light wave, which is a physical effect, and which, upon 
the hypothesis of its reality as a factor in forming the 
latent image, appears to explain completely the outstanding 
photographic sensitiveness of the film at temperatures far 
below those at which chemical actions in general cease. 

Again, we may assume that the electron-producing power 
of the special sensitiser or dye for the particular ray it 
absorbs is responsible, or responsible in part, for the 
special sensitiveness it confers upon the film. Sir Wm. 
Abney has shown that these sensitisers are active even if 
laid on as a varnish on the sensitive surface and removed 
before development. lt must be remembered, however, 
that at temperatures of about —50° these sensitisers lose 
much of their influence on the film. [See a paper by me 
read before the convention in 1894.] 

lt appears to me that on these views the curious 
phenomenon of recurrent reversals does not present a 
problem hopeless of explanation. The process of photo- 
ionisation constituting the latent image, where the ion is 
probably not immediately neutralised by chemical com- 
bination, presents features akin to the charging of a 
capacity—say a leyden jar. There may be a rising potential 
between the groups of ions until ultimately a point is 
attained when there is a spontaneous neutralisation. | 
may observe that the phenomena of reversal appear to 
indicate that the change upon the silver bromide 
molecule, whatever be its nature, is one of gradually in- 
creasing intensity, and finally attains a maximum when a 
return to the original condition occurs. The maximum is 
the point of most intense developable image. It is probable 
that the sensitiser—in this case the gelatin in which the 
bromide of silver is immersed—plays a part in the con- 
ditions of stability which are involved. 

Of great interest in all our considerations and thecries 
is the recent work of Prof. Wood on photographic reversal. 
The result of this work is—-as I take it—to show that the 
stability of the latent image may be very various according 
to the mode of its formation. Thus it appears that the 
sort of latent effect which is produced by pressure or 
friction is the least stable of any. This may he reversed 
or wiped out by the application of any other known form 
of photographic stimulus. Thus an exposure to X-rays 
will obliterate it, or a very brief exposure to light. The 
latent image arising from X-rays is next in order of in- 
creasing stability. Light action will remove this. Third 
in order is a very brief light-shock or sudden flash. This 
cannot be reversed by any of the foregoing modes of stimu- 
lation, but a long-continued undulatory stimulus, as from 
lamp-light, will reverse it. Last and most stable of all is 
the gradually built-up configuration due to long-continued 
light exposure. This can only be reversed by overdoing 
it according to the known facts of recurrent reversal. 
Prof. Wood takes occasion to remark that these pheno- 
mena are in bad agreement with the strain theory of 
Mr. Bose. We have, in fact, but the one resource—the 
allotropic modification of the haloid—whereby to explain 
all these orders of stability. It appears to me that the 
elasticity of the electronic theory is greater. The state 
of the ionised system may be very various according as it 
arises from continued rhythmic effects or from unorganised 
shocks. The ionisation due to X-rays or to friction will 
probably be quite unorganised, that due to light more or 
less stable according to the gradual and gentle nature of 
the forces at work. J think we are entitled to concinde 
that on the whole there is nothing in Prof. Wood's beau- 
tiful experiments opposed to the photo-electric origin of 
photographie effects, but that they rather fall in with 
what might be anticipated. 

When we Sook for further support to the views I have 
laid before you we are confronted with many difficulties. 
I have not as yet detected any electronic discharge from 
the film under light stimulus. This may be due to my 
defective experiments, or to a fact noted by Elster and 
Geitel concerning the photo-electric properties of gelatin. 
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They obtained a vigorous effect from Balmain’s Juminous 


paint, but when this was mixed in gelatin there was no ~ 


external effect. Schmidt’s results as to the continuance 
of photo-electric activity when bodies in general are dis- 
solved in each other lead us to believe that an actual 
conservative property of the medium and not an effect of 
this on the luminous paint is here involved. This con- 


servative effect of the gelatin may be concerned with its - 


efficacy as a sensitiser. 

In the views 1 have laid before you I have endeavoured 
to show that the recent addition to our knowledge of the 
electron as an entity taking part in many physical and 
chemical effects may be availed of, and should be kept in 
sight, in seeking an explanation of the mode of origin of 
the latent image. 


(GUL AUCHAUE, SSIPCIONUBS JON" (CAIN UD) AL. 


])®- WILLIAM H. SHERZER has published in the 

Smithsonian Miscellaneous Collections (pp. 453- 
496) a handsomely illustrated preliminary report entitled 
“Glacial Studies in the Canadian 
Rockies and Selkirks.’? The five 
glaciers selected are conveniently 
located in Alberta and British 
Columbia, and the line of the 
Canadian Pacific Railway passes near 
them. Observations have been made 
on the rate of motion of the Victoria 
Glacier, which is as low as about 
52 feet a year, and on-the lowering 
of its surface by ablation. The front 
of this glacier shows a_ shearing 
movement of one layer over another, 
as was tested by the pushing forward 
of iron spikes driven into an upper 


and a lower stratum. The right 
lateral moraine receives a certain 
amount of ground-moraine or sub- 
glacial material [rom a hanging 
glacier on Mount Lefroy, which 


breaks away in avalanches on to the 
main Victoria flow. This incident, 
which is well illustrated, serves to 
warn us from assuming that all sub- 
glacial material at a glacier’s edge 
results from plucking action on the 
wall or floor in contact with the local 
ieee 

A brief but useful discussion of 
dirt-bands ’’ [ullows, in which three 
types are distinguished. Layers of 
the glacier may vary in the per- 
centage of foreign matter contained 
in them, and these stratified dirt- 
bands may be too thick to represent 
mere temporary variations in snow- 
fall, and probably then correspond 
with short cycles of variation in the 
“activity of the  glacier-making 
agencies.’? A second type of dirt- 
band is that described by Forbes, 
conspicuous at a distance, and trans- 
verse to the length of the ice-stream; the author traces 
this appearance to the alternation olf depressions and 
ridges, stones and mud becoming washed into the former, 
and producing the dark bands, which may be bent for- 
ward in the central region as the glacier flows. The 
explanation given is adopted [rom Tyndall. The greater 
rapidity of motion in summer produces a crevasse, or a 
close-set serics of crevasses, where there is a marked 
increase in the drop of the valley-floor. The sun melts 
out a depression along the line of the crevasse or 
crevasses, which remains although the fracture heals. 
In winter, owing to the slower motion, the ice 
adapts itself better to its inclines, and the few 
crevasses that are formed are not emphasised at the top 
by melting. Hence each dirt-band represents a summer 
season, and the interval a winter one. The third type of 
dirt-band depends on the greater resistance to melting 
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Fic. 1r.—Formation of Forbes‘s “ cirt-bands,” Deville Glacier, Selkirks, 
looking Eastward. Photographed by Acthur O. Wheeler, ryo2. 
Survey. 
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offered by blue solid ice, as compared with the intervening 
layers of vesicular ice. The latter, therefore, form de- 


pressions on the melting of the mass, in which detritus 
gathers, as in the case of the far coarser dirt-bands 
of the second type. Dr. Sherzer proposes to call a 


band of the first type a ‘'dirt-zone,’’ and of the third 
type a ‘‘dirt-stripe.’”’ The well known blue bands are 
shown later to have no relation to stratification, and we 
are left in ignorance as to their origin. 

On the lower Lefroy Glacier ‘‘ice-dykes '' are noted, 
true mineral veins, as it were, with ice-crystals deposited 
on their walls and meeting from opposite sides along the 
central plane. These represent crevasses, which have been 
healed by the freezing of the water that at one time filled 
them, 

The author's examination of the surfaces of junction of 
glacier-grains shows that melting opens up a network of 
delicate tube-like capillaries, which arc here photographed 


—we presume on a natural scale—both before and after 
injection with potassium permanganate. <As_ melting 


proceeds, this network disappears, apparently by a general 


From Summit Mt. Fox, 
Canadian Topographic 


coarsening of the hellows 
grains. 

We shall hope to hear more of the author's views on 
‘block-moraines,’’ since we cannot help thinking that 
such phenomena are far too common for the invocation 
of earthquake-acticn as a cause. The double moraine 
below Lough Coumshingaun, in the county of Waterford, 
would seem te come into this category; and in that case 
the jointed nature of the rocks higher up the mountain 
accounts for the preponderance of huge and angular 
blocks. The discovery of ice-cores within the steep lateral 
embankments of the Asulkan Glacier raises the question 
of such embankments in general; and here again we 
hope for further details. The illustrations, one of which 
is here reproduced, are richly varied, and are of equal 
value ta the geographer and the geologist. 

Grenvirte A. J. Core. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxrorp.—It has been announced that the chemical 
fellowship at Magdalen College, to which an election wifl 
be made next term, is open to alf persons who have 
qualified for the degree of B.A. at Oxford, and are not 
in the receipt of an income of more than 300/. per annum. 
The examination will begin on October 3, and will be 
mainly in the subjects recognised in the honour schoof of 
chemistry. Any candidate may submit any dissertations 
or papers written by him or any evidence of research work 
done by him. 


Tue council of the University of Liverpool has, on the 
recommendation of the university senate, determined to 
institute a university lectureship in experimental psychology. 


Pror. W. H. Watkinson, at present professor of 
engineering in the Glasgow and West of Scotland Technical 
College, has been appointed to the Harrison chair of 
engineering in the University of Liverpoof formerty filled 
by Prof. Hele-Shaw, F.R.S. 

Tne governors of the Merchant Venturers’ Technical 
College, Bristol, have decided to award annuafly to the 
most suitable candidate who, being a member of the 
college, has graduated in science at the University of 
London or gained a similar distinction, a research scholar- 
ship of the value of sol., tenable at the college for one 
year. The research scholar will be required to undertake 
some research work either in the department of applied 
chemistry or in that of engineering. The governors witl 
defray the cost of the apparatus and materials needed for 
the prosecution of such work. 

Yue detailed regulations and sytlabus for the prefiminary 
examination for the certificate, which will in 1907 take 
the place of the King’s scholarship examination, which 
pupil teachers have been in the habit of taking at the end 
of their apprenticeship, have been issued as an appendix 
to the regulations for the instruction and training of 
pupil teachers, 1905. The distribution of subjects in the 
re-cast examination has received the carefuf consideration 
of the Board of Education. In order to be successful a 
candidate must pass a test in the important subjects, in- 
cluding composition and arithmetic, which form part i. 
of the examination, and also show a reasonabfe degree of 
proficiency in English, history, and geography. To quote 
the circular which has been distributed to local education 
authorities, training colleges, and pupil teacher centres :— 
“To these the Board would giadly have added elementary 
science. They have, however, refrained at present from 
doing so because, except in fully equipped secondary 
schools and pupil teacher centres, it is not always possible 
for candidates to obtain the necessary instruction in prac- 
tical scientific work, whife they are convinced that instruc- 
tion in science which does not incfude practical work is of 
very little value.” It is satisfactory to record this frank 
admission by the Board of Education of the great import- 
ance of including elementary science in every scheme of 
education, whether elementary or secondary. 1t is to be 
hoped that every effort will be made by the Board to bring 
about increased facilities for instruction in elementary 
science in all schools under their jurisdiction, and not only 
in those from which pupil teachers proceed to the training 
college. It is not too much to say that no system of train- 
ing designed to provide efficient elementary school teachers 
will prove thoroughly satisfactory which does not subject 
the teacher in training to a course of practical work in 
science. Even if it is considered necessary at present to 
make science an optional subject in this preliminary ex- 
amination for the certificate, every effort should be made 
so to improve the equipment of the schools that elementary 
science may be made obligatory for all candidates at an 
early date. 


A Treasury Minute upon the recommendations of the 
university colleges committee has been issued as a TParlia- 
mentary paper. The consideration of the final report of 
Mr. Haldane’s committee on the allocation of the grant 
in aid to university colleges is resumed. The recommend- 
ation of the establishment of a permanent committee to 
advise the Board of Treasury as to the distribution of 
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the grant in aid is accepted, and an endeavour will be 


| made in the autumn to constitute such a body, which will 


perform the duties hitherto undertaken by the quinquennial 
committee of inspection. Some of the colleges have pointed 
out that the intervention of such a committee may inter- 
fere unduly with their internal administration, but the 
Minute lays it down that the main functions of the com- 
mittee will be to advise the Board of Treasury as to the 
kind of education which should be assisted out of the 
grant, and to satisfy themsclves by inspection that the 
money is being properly applied. These objects can be 
obtained without any undue interference with the re- 
sponsibility of the college authorities. Ninety per cent. of 
the grant is in the future to be allocated on the same 
general principles as have been adopted hitherto, and such 
sums as may be given will be secured to the colleges for 
at least five years. The balance of the grant will be 
reserved partly for special grants towards the provision of 
books and apparatus and partly for the encouragement of 
post-graduate work. The cofleges wifl be expected to 
make proposals to the advisory committee as regards post- 
graduate work, showing the nature of the work it is desired 
to undertake and the assistance the college itself intends 
to contribute to the work. Parliament is being asked to 
vote 100,000. for university colleges, and if this is agreed 
to 89,o0c0l. will be distributed and 11,0001. reserved for 
allocation in March next. The amount allotted to each 
college for the year 1905-6 will be as follows :—Man- 
chester, 12,000l.; University College, London, 10,000l. ; 
Liverpootf, 10,o00l.; Birmingham, goool.; Leeds, 8oool. ; 
King’s College, London, 78ool.; Newcastle-on-Tyne, 
Goool.; Nottingham, 5Sool.; Sheffield, 4600!.; Bedford 
Colfege, London, 4ooo0l.; Bristol, goool.; Reading, 3400l. ; 
Southampton, 3400l.; Dundee, 1o00l. 


AND ACADEMIES. 
Lonpon. 

Royal Society, March 9.—‘* Explosions of Mixtures of 
Coal-Gas and Air in a Closed Vessef.’’ By L. Bairstow 
and A. D. Alexander. 

Summary. 

Mixtures of coal-gas and air are not inflammable until 
the volume of coal-gas is greater than one-seventeenth ‘of 
the combined volumes. Only a very small fraction of the 
gas then burns, the amount burnt rapidly increasing with 
increased richness of the mixture until the coal-gas is 
one-twellth of the totaf volume. The least inflammabfe of 
the constituents then burns, and combustion becomes and 
remains complete so long as air is in excess. In these 
latter cases it is still prohable that the constituents burn 
successively and not simultaneously. 

The hypothesis of a specific heat increasing with 
temperature is not supported by direct experiment, and 
cannot be proved by any work on the pressures produced 
by explosion, the authors believing that a proof would 
require the measurement of temperature. 

Direct experiments by Deville at temperatures below 
1400° C. have shown that both steam and carbon dioxide 
are partially decomposed, and this dissociation is therefore 
taken by us as the sofe explanation of the difference 
between the pressures calculated for explosions in a closed 
vessel and those actually obtained. 


SOCIETIES 


Paris. 


Academy of Sciences, July 17.—M. Trocst in the chair. 
—On a new method of direct determination of refraction 
at all heights: M. Loewy. The author describes and ex- 
plains the theory of his new method by which atmospheric 
refraction can be measured by the use of a prism the 
refracting faces of which are at an angfe of 45°——On an 
apparatus for producing artificial eclipses of the sum: Ch. 
André. By the use of such apparatus many theoreticaf 
points can be determined in a way not otherwise possible. 
—On the infinitesimal properties of non-Eucildean space: 
C. Guichard.—On the distribution of sugary substances 
in blood between the plasma and the corpuscfes: R. 
Lépine and M. Boulud. By efiminating certain errors 
due to glycolysis, the authors find for the corpuscles 22 per 
cent., and for the serum barely 4 per cent. of sugar.— 
On the evaluation of errors in the approximate integration 
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of differential equations : Emile Cotton.—A contribution to 
the study of liquid dielectrics: P. Gourée de Viltemontée. 
The author’s experiments were made with reference to the 
influence of the duration of charge, and the electric state 
of the mass after discharge. The results show that the 
propagation of electric charges across petrol and paraftin 
is comparable with that observed in crystalline dielectrics. 
—Experimental researches on the effect of membranes in 
liquid chains: M. Chanoz. The electromotive force de- 
veloped by the chain of the general nature MR] H,O|MR 
depends for sign and intensity upon the nature of the 
membrane, the nature and concentration of the salt solu- 
tion MR, and the relative position of the membranes to 
the liquids.—On fluorescence: C. Camichet. Further 
experiments on the coefficient of absorption in uranium 
glass when fluorescence is excited.—On the velocity of 
crystallisation from supersaturated solutions: Charles 
Leenhardt.—On the preparation of binary compounds of 
metals by means of heating with aluminium: C. 
Matignon and R. Trannoy. The great reducing power 
of aluminium has been utilised to prepare a considerable 
number of metallic phosphides, arsenides, silicides, and 
borides.—On the reduction of thorium oxide by amorphous 
boron, and the preparation of two borides of thorium: 
Binet du Jassonneux.—On the action of chloroacetic 
esters on the halogen magnesium derivatives of ortho- 
toluidine; F. Bodroux.—On the action of ethylamine and 
isobutylamine on cesium: FE. Rengade. When ethyl- 
amine is condensed on perfectly pure caesium a blue colour 
appears in the liquid which does not occur with sodium 
or calcium. In time the metal becomes a mercury-like 
substance which evolves gas readily, and is considered by 
the author to be ca@sium-ethyl-ammonium.—Attempts at 
reduction in the dinitro-diphenyl-methane series of com- 
pounds: H. Duvat.—On the condensation of chloral with 
aromatic hydrocarbons under the influence of aluminium 
chloride: Adolphe Dinesmann. By the action of chloral 
on benzene the author obtains in the given conditions 
excellent yields of trichloro-methyl-phenyl-carbinol, 
C,H,—_CHOH—CC1l.. 

A similar condensation takes place 
xylene, and anisol.—On 


Blanc.—On the action 
aluminium chloride on 


with toluene, para- 
3 : 3-dimethyl-butyro-lactone: G. 
of acetylene tetrabromide and 
toluene: James Lavaux.—On 
gentio-picrine: Georges Tanret.—On coffees without 
caffeine: Gabriel Bertrand. Coffea Humblotiana is note- 
worthy as containing barely a trace of the alkaloid.—On 
the development of green plants in light, in the complete 
absence of carbon dioxide, and in an artificial soil con- 
taining amides: Jules Lefevre. The presence of the 
amides enabled plants to find the carbon necessary for the 
synthesis of both protoplasm and tissues—On two cases 
of grafting (Ipomea purpurea with Quamoclit coccinea and 
Helianthus multiflorus with Helianthus annuus): Lucien 
Daniet.—On the disinfectant properties of smokes; 
attempts at disinfection with the vapour evolved from 
burning sugar: A. Tritlat.—On the identification of the 
skin of the American admiral Paul Jones, 113 years after 
his death: MM. Capitan and Papitiault.—On the 
multiple affinities of the Hoplophoride: H. Coutiere.— 
On a new exploration of the abyss of the Trou-de-Souci : 
E. A. Martelt.—On the mineral constituents of the water 
supplying Paris: L. Cayeux.—The hailstorm of July 16: 
A. Berget. Hailstones were found to weigh as much as 
70 grams. 


New Sovutu WAzLEs. 

Linnean Society, May 31.—Mr. T. Steel, president, in 
the chair.—Notes on the Eucalypts of the Blue Mountains, 

S.W.: J. H. Maiden and R. H. Cambage. The 
authors enumerate twenty-seven species and one variety 
collected by them. One of these, for which they propose 
the name of E. Moorei, is new; it has hitherto been looked 
upon as a narrow-leaved variety of E. stellulata, Sieb., 
hut the juvenile foliage, for example, is very different. 
The past vear was a specially favourable season for 
natural seedlings of the above genus, and a number of 
them are described for the first. time. Particular notice 
is devoted to the Blue Mountain form of E. capitellata, 
Sm. <Attention is directed to three plants which cannot, 
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in strictness, be referred to any existing species, and which 
are looked upon as possible hybrids. The Blue Mountains, 
with their ready accessibility to both plateaux and valleys, 
considerable range in elevation, and rich Eucalyptus flora, 
afford special facilities lor a study of the genus.—Notes 
on the native flora of New South Wales, part jii.: R. H. 
Cambage. This paper refers to the flora of the country 
between Orange, Dubbo, and Gilgandra, and directs atten- 
tion to the great change that takes place from climatic 
causes which are regulated by the change in altitude, the 
fall in the country from Orange to Gilgandra amounting 
to about 2000 feet. Although much of the true interior 
flora is to be found at the latter place, it is noted that a 
number of plants which are typical of the coastal vegeta- 
tion are also growing there, and the reason may be traced 
to the fact that a large sandstone area, chiefly Triassic, 
extends from Sydney across the Blue Mountains, con- 
tinuing in broken remnants past Gulgong towards Dubbo 
and Gilgandra; and many of those plants which are able 
to withstand the cold of the higher levels cross the moun- 
tains and continue on the similar geological formation out 
towards the western plains. Reference is also made to an 
interesting species of Acacia, known locally as Motherum- 
bung, and having affinities with 41. Gnidium, Benth., but 


which in the absence of full material has not yet been 
identified.—Descriptions of new species of Australian 
Coleoptera: H. J. Carter. Fourteen species are de- 


scribed as new. These are referable to three families and 
eight genera, namely :—fam. Tenebrionide, Pterohelzeus, 
Encara, Menephilus, Otrintus, Adelium (five species), and 
Coripera (two species); fam. CEdemeride, Pseudolychus 
(two species); fam. Pedilidze, Egestria. 
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THE GEOLOGY OF SOUTH AFRICA. 


HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa ; and 
G. S. CORSTORPHINE, B.Se., Ph.D., Consulting Geolv-gist to the Consolidated Goldfields of South Africa. 


Svo. 215 net. 
SOUTH AFRICA,—* A yery welcome volume, whose authnrs bear names to conjure with in the South African and the 
Indian world. . . . There are a large number of excellent illustrations.” 


SIXTH EDITION, REVISED AND ENLARGED. 


THE ADVANCED PART OF A TREATISE ON THE 
DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part II. of a Treatise on the Whole Subject. With numerous Examples. 
By EDWARD JOHN ROUTH, Se.D., ‘LL. Dy F. R.S., &e. 8vo. 145. 


NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
Vol. I —The Non-Metallic Elements. New Edition, completely revised by Sir H. E. Roscor, assisted by Dr. Il. G. COLMAN 
and Dr. A. HARDEN. With 217 Illustrations. Svo, 215. net. 


THIRD EDITION. Entirely Re-written and Enlarged. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. 


By Dr. J. LEWKOWITSCH, M.A., F.1.C., &c. Consuliing and Analytical Chemist and Chemical Engineer ; 
Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and Guilds of London Institute. 
With 88 Illustrations and numerous Tables. In Two Volumes. Medium 8vo, gilt tops. 36s. net. 

NATURE.—“ Vhe standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES. 


By Dr. LEWKOWITSCH, F.I.C. Svo. 6s. net. 
CHE. WICAL TRADE JOURN- as —‘* Bound to become a constant comparing to the chemist who deals with oils and fats.” 


QUTLINES OF INORGANIC CHEMISTRY. 


By FRANK AUSTIN GOOCH, Professor of Chemistry in Yale University, and CLAUDE FREDERIC WALKER, Teacher 
of Chemistry in the High School of Commerce of New York City. Extra Crown Svo, 75. 6. net. 


TWENTY-SIX GRADUATED EXERCISES IN GRAPHIC STATICS, 


some in Two Colours, and with Skeleton Data to practise upon, and including the Application to 

Roofs, Moving Locomotives, Retaining Walls, Levy’s Steel Arches, Girders (Original Constructions), 

Masonry Arches, Lévy’s Weight Tables, with an Essay on Graphical Statics, in the form of a 

Running Commentary on the Exercises, each of which has full Instructions printed on its face, the 

whole forming a Supplement to the Authors’ Elementary Applied Mechanics. 
By TT. ALEXANDER, M.Inst.C.E.I., Professor of Engineering, Trinity College, Dublin; and 
A. WW. THOMSON, D.Sc., C.E., Professor af Engineering, College of Science, Poona. - 
FCAP. BROADSIDE. SEWED. 10s. 
ENGINE ER.—“ An exceptionally good and useful work on graphic statics, which deals aly with the subject.” 


MAGNETISM AND ELECTRICITY FOR STUDENTS. 


By H. E. HADLEY, B.Se. (Lond.), Associate of the Royal College of Science, London; IJeadmaster of the School of 
Science, Kidderminster. Globe 8vo. 6s. 


FOURTIT EDITION. 


MATHEMATICAL RECREATIONS AND ESSAYS. 


By W. W. ROUSE BALL, Fellow and Tutor of Trinity College, Cambridge. Crown Svn, 7s. Hcl. 


WOOLWICH MATHEMATICAL PAPERS, for Admission into the Royal Military 


Academy for the years 1895-1904. Edited by E. J. BROOKSMITIL, B.A., LL.M. Crown 8vo. 6s. 


EXAMPLES IN ALGEBRA. Eight Thousand Exercises and Problems care- 
fully graded from the easiest to the most ditheult, By CILARLES M. CLAY, Ilead-Master of Roxbury High School, 
Boston, Mass. Crown $vo. 45. net. 


MACMILLAN AND CO., LIMITED, LONDON, 
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MINERALS, ROCKS, FOSSILS. | THE NEW COLLECTION OF 


“““GorNIsH mMinerars 00 SPECIMENS AND SLIDES OF ROCKS, 


A SPECIALITY. 


Special display for Teacbers and Students on Saturdays. Open till 7 p.m. according to H. ROSENBUSCH: “ Elemente der 
RICHARDS’ SHOW ROOMS Gesteinslehre, 2d ed. 1901.” 
3 Beauchamp Place, Brompton Road, South Kensington, Accompanied by a text-book: ‘' Practical Petrography,” giving a sbort 
London, S.W. description of the polarizing microscope and its tee, and also of the 


macroscopical and microscopical features of every specimen of this collec- 
tion, by Professor Dr. K. Busz of the University of Minster. This 
H collection is intended for tbe practical use of students, and contains typical 

4) representatives of all important types of rocks; it is composed of 277 

3 Fs Rei: massive rocks (94 deep-seated rocks, 50 dike rocks, 133 volcanic rocks), 
Gentlemen interested in the abave study are invited to send to | 28 sedimentary, and 31 crystalline schists. Outof it two smaller collections 


JAMES R. GREGORY & co., of 250 and 165 specimens have heen selected. The prices are as follows :— 
1 Kelso Place, Kensington Court, London, W., | Collection I. 336 Specimens of Rocks .. 380 Marks. 
for a Prospectus of 0 la. 336 Slides . x Oe 
THE TWENTIETH CENTURY ATLAS OF — ” Il. 250 Speeimens of Rocks ... 270 .. 
MICROSCOPICAL PETROGRAPHY, n Ila. 250 Slides .. es oe 10. 
now being issued in Twelve Monthly Parts, each Part containing Four Hines? 98 Til. 165 Specimens of Ose top teri) AR 
Half Tone Plates, and also Four. actual Rock Sections. nf iHa. 165 Slides .. ~~ 205 


Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 


or for the whole Series of 12 Monthly Parts & 48 Sections, £44s. COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 


PURCHASED FOR CASH OR EXCHANCED. 
LIVI NG SPECI M ENS FOR ' The fifth edition of Catalogue No. 4, Petrography, has just 


TH E M Ic RO SCO PE. been published (210 pages), and will be sent fice ot chars on 


Volvox, Spirogyra, Desmids, Diatoms, Amozha, Arcella, Actinospharium, application. 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


h i f Pond Life. Pri . Tube, Post Free. Heli 
erat erated ate Dice oe purposes Dr. F. KRANTZ, 
THOMAS BOLTON, RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
25 BALSALL HEATII ROAD, BIRMINGHAM, ESTABLISHED 1833. 
MARINE BIOLOGICAL ASSOCIATION WAT KI N S & D 0 H GA TE R 
OF THE UNITED KINGDOM. S 4 
Tet er des pian ate be supplied, eit Naturalists and Manufacturers of 
€ [0. owing animals Can a ways ec supp. 1€: eltber iving 
or preserved by tbe best metbads :— CABI N ETS AND APPARATUS 
Sycon ; Clava, Obelia, Sertularia; Actiaia, Tealia, xeyonhy iia, Alcy- FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
ces "Hormipbora lpreserved) Pevicplans oe Seep lPoray BRANCHES OF NATURAL HISTORY. 
ereis, rodite, enicola, b ella; epas, Everens 
ener ye clay Gace rails, Baccicam, Eladone SPECIAL SHOW-ROOM FOR CABINETS. 


Pectens Bugula, Crisia, Pedicellina, Holotburia, Asterias, Ecbinus, 
Ascidia, Salpa (preserved), Scyllinm, Rala, &e., &c. 
For prices and more detailed lists apply to 


N B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


Biological Laboratory, Plymouth. THE DIRECTOR. A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS. 
SPECIALITY.— Objects for Nature Study, Drawing 
PHAENIX caren 
' Birds, Mammals, &e., Preserved and Mounted by First-class 
ASSURANCE COMPANY, LIMITED. | Workmen true to Nature. 
F I R E oO F F I Cc E : All Books and Publications on Natural History supplied. 
a | 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 36 STRAND, LONDON, W.C. 
ESTABLISHED 1782. (Five Doors iron Charing Cross.) 
Moderate Rates. Abeolute Security. Electric ge New Catalogue (102 pp.) just issued, post free. 


Lighting Rules Supplied. Libsral Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £28,000,000. 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES, 


25 Specimens, 5/6; 50 do, 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Adapted for the Board of Education Examinations In 
SEMAN STe USI) say Geology, Physiography, and Mineralogy. 
A large stock of Minerals. Rocks, Fossils and Microscopic Obsects for 
selection Specimens sent on approval 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 


Deposits. 23% Interest allowed on Deposit Accounts. 


Advances made. Stocks and Shares bongbt and sold Boxes Models of Crystals, &c., &c. 
Apply C. F. Ravenscrort, Secretary, _ NEw CATALOGUE POST FREE 
Soutbampton Buildings, Higb Holborn, W.C. THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE.—.ldvertisements and business letters for Nature should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘ Piusis,’’ Lonpon. 


See aL TO "*NATURE." CHARGES FOR ADVERTISEMENTS. 
as To att Praces Aproap:i— & s. d. sd. 
Yearly ; ; , . & q mn Yearly . . . pet 10) 67, Rete Lines in Column . o 2 6/ Quarter Page, or Half 
er Lineafter . 9 aColuma . (ne) 
Half-yearly . ne fa Half-yearly . G + 915 6 Ope Sixteenth Page,o or Eigbth Col. to Halfa P Col 
Ouarterly : $ iy wy Quarterly : . - o 8 oa! One Eighth Page, or Quarter GUS SES Sy ED UI 
Column : o 18 6 6 60 


* The first line being in beavy type is cbarged for as Two Lines 
Cheques and Money Orders payable to MACMILLAN c& CoO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.&. 
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Dr. J. S. HALDANE’S 
PORTABLE APPARATUS ’ 
FOR ANALYSIS OF MINE GASES, 

(See “ The Investigation of Mine Air,” by Sir C. Le Neve Foster and 
Dr. Haldane, 1905, p. 116 ) A . 
The Apparatus is arranged in a portahle Mahogany Cabinet, with a rod to 
screw into the base, so that it 
may he stood against the sides 
of a gallery in the mine, and 
the analysis made on the spot. | 


THE 
_ The external Dr. Haldane’s Mine Gas Apparatus £317 6 
dimensions of the us Mercury, pure, for same, 2-Ib. in LI N E D PLAN E 
cabinet are hottl eo wl 08s8é6 a 


ottle 


13 X 7} X 33 : <2 cee 
j d th Caustic Potash Solution, 1-pint in : 
Nero io fs woe = Oo 2 e Price 25/={ 
charged ready ‘The Investigation of Mine Air,” 
for use Is about by Sir C. Le Neve Foster and 


five pounds. Dr. Haldane, 1905 .. «. O 6 O TOWNSON & MERCER, 


Sole Makers: C. B. MULLER, ORME & CO., Ltd., | 
we 148 HIGH HOLBORN, LONDON, W.C. | 34 CAMOMILE STREET, E.C. 


ELECTROLYTIC CONDENSERS 


100 mf. CAPACITY 


occupy a space of only 12 12 x 14 in. high. 


THE NEW GRISSON VALVE 


(A RELIABLE ELECTROLYTIC RECTIFIER). 


3mE~ Both the above are now to be seen working here, or Illustrated Descriptive Pamphlets may be had on application. 


ISENTHAL & CO., 85 Mortimer Street, London, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, dc. 


THE LONDON STEREOSCOPIC COMPANY’S 


LATEST INTRODUCTION 


Che “Artist” Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, &c. 
The picture can be viewed the full size and focussed right up to the moment 
of exposure. 


® 


Write for Futly tttustrated Booklet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Printed by Ricuarp CLay anp Sons, Limitep, at 7 & § read Street Hill. Queen Victoria Street, in the City of London, and published by MacmILLAN 
anp Co., Limivep, at St. Martin's Street, Londoo, W.C., and THE MacmiLtan Company, 66 Fifth Avenue, New York, —THerspay, July 27, 1905. 


A WWIEJBIRIE NW TGIEAUTS IRON TID) TG IWIRON SUL, CONE SCINE. NC IB 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDsworti. 


No. 1866, VoL. 723 THURSDAY, AUGUST 3. 1905. [Price SIXPENCE 


Registered as a Newspaper at the General Post Office.] ries [An Rights are Reserved. 
NEWTON & CO’S | _ THE “IDEAL” LABORATORY 
Si LONG-RANGE] \\ 
ru 


" CLAMP. 
ELECTRIC A 
LANTERN. 


Price Lists 
Free. 


Write 
for 
Special 


= fo Pamphlet. = 
Single Long-range Lantern, brass front with 44-in. condensers,and 


= 
extra large front lenses 3 in. in diameter. Complete wiih the *‘New 
Universa!”’ Hand-feed Arc Lamp in case, See sek aA WW. G 5 p 5% , > SS [ ©} oO e9 
This Lantern isas efficient as any we can make for showing slidesin large 
halls where electric current is available. SCIENTIFIC INSTRUMENT MAKERS, . 


3 FLEET STREET, LONDON. GRANTA WORKS, CAMBRIDGE. 


THE . _.,  NEGRETTI & ZAMBRA’S 


ASHE-FINLAYSON ain at eee 
~ COMPARASCOPE., rowereR 


THE GLYCERINE BAROMETER. 
For viewing two specimens side by side in 


This Barometer has a tnhe containing both Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in the bore of the tube in which it rises and 
falls increases the scale to about 8 inches for each inch of 
the ordinary mercurial column. 


. the field of view of one microscope for 


comparison purposes. 


Further Particulars and Prices of this and other 
long range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


AAA 


Particulars on application. 


R. & J. BECK, L722: 
68 CORNHILL, LONDON, E.C. 
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UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 


{Professor Mr. 
“eet” Guest, 
{Professor Poyntinc, Mr. SHAKESPEAR, Dr. 


HeEaTH, Preece and Mr. 


Mathematics 


RENE cectesccoseee “| Bartow and Dr. DenninG. me B 
1 {Professor FRANKLAND, Dr. McKenziz, Dr, 
Chemistry “| Fyyptay, Mr. Moore and Mr. TINKLER. 
Zoology ... .. Professor BrioGe and Mr. CoLiince. 
Botany . Professor H1ttHouse and Dr. Ewart. 


Professor Larpwortu and Mr, Raw. 
Professor WatTTs. 


Geology... 
Geography .. 


. : . Professor BursTatyt, Mr. Porter, Mr. 
Mechanical Engineering wf Haze, Mr. GitL and Mr. SINCLAIR. 
Civil Engineering ..... ...... Professor Dixon and Mr. Hummec. 


Electrical Engineeriug ...... Professor Kaev, Dr. Morris and Mr. Lister. 


SfProfeccor Turner, Mr. Hupson and Mr. 


Metallurgy 2) Riera, 
Mining ... .. Professor RepMayNk and Mr. Rorerton. 
Brewing . Professor Brown, Mr. Pore and Mr. MILvar. 
Education... . Professor HuGHeEs. 
FACULTY OF ARTS. 

: {Professor SonNeENscHEIN, Mr. Caspari and 
IGlassicarseercesce ote pe MEN (CHANDER: 
English ... +» Professor CHtrton Coiiins and Mr. Cow . 
German ... .. Professor FreoLer and Dr. Sanopacu. 
French ... .. Professor EpveEnot and Monsieur Demey. 
Philosophy -. Professor MuiruHeap and Miss Woprnouse. | 
History ... . Professor MasTERMAN and Miss SipGwick. 
Education . Professor HuGHEs 
Music... Professor Sin Epwarp ELGar. 
Hebrew... Mr. Pooter. 

FACULTY OF COMMERCE. 

iden etd ae Professor AsHLEY and Mr. Kirkabpy. 
Accounting .. . Professor Dicksee. 


. Mr. ‘Trenyaxp, 
Senor DE ARTEAGA. 


DEPARTMENT FOR TRAINING OF TEACHERS, 


Commercial Law 
Spanish and Italian 


Professor HuGues, 
Miss Joyce. 

Mr. Roscor. 

Mr. Mitiican. 
Mr. GriFrin. 


Miss Tayor. 

Miss Warmincton. 
Miss Sowerputts. 
Miss WALKER. 
Miss Couiie. 


Miss CLARKE. 
FACULTY OF MEDICINE. 


{ Professor Rosinson, Dr. Wricut, Mr. 
Anatomy wee a) Hastam, Mr. Watson, Miss CoGHitL, 

\ Mr. BeENNetT and Dr. Evans. 
Physiology .................. Professor CARLIER and Mr. RHODES. 


Professor Leiru, Dr. Minter, Mr. LEEDHAM- 
Betnology ond Lacrenbioe Green, Dr. STaniey, Dr. Barnes, Dr. 
Hewetson, and Dr. WILson. 


al jProfessor SaunDBy, Professor CarTEeR, and 
Medicine Sucre] Dy, TGA, ’ 
Surgery ... JProfessor BARLING, Professor BENNETT May, 


i { and Mr. Heaton. 
Hygiene and Public Health Professor Bosrock Hitt and Mr. Lyster. 


Therapeutics .. Professor FoxweLut and Dr. Ports. 
Midwifery... . Professor Mauins and Dr. Purstow, 
Gynecology Professor TAvLor, 

Forensic Medicine Professor Morrison. 


Mental Diseases... 
Operative Surgery 
Ophthalmology 

Materia Medica ... 


Professor WHITCOMBE. 

Professor Jorpan LLoyp. 

~ Professor PRigesTLEY SMITH. 

. Mr, Coote Knzace and Dr. GREENWwooD. 


DEPARTMENT OF DENTISTRY. 


Mr. Huxtey. 
Mr. Humpureys, 
Mr. Donacan. 


Dr. Stacey Wixson. 
Mr. Marsu. 
Mr. Manin. 


Mr. WHITTLES. 


The SESSION 1905-6 COMMENCES OCTOBER 2, 190s. 

alll Courses and Degrees are apen to both Men and Women Students. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates and persons who have passed degree examinations of other 
Universities may, after two years’ study or research, take a Master's 
Degree. 

Syllabuses containing full information as to University Regulations, 
Lecture and Laboratory Courses, Scholarships, &c., will he sent on appli- 
cation to the SECRETARY OF THE UNIVERSITY. 


——e 
HERIOT- WATT COLLEGE, 
EDINBURGH. 


FERMENTATION and INDUSTRIAL BACTERIOLOGY. 

A Laboratory has been opened under the superintendence of Dr. Eat 
WESTERGAARD (formerly assistant to Professor Alfred Jorgensen, Copen- 
hagen) for instruction in the Bacteriology and Mycology of Agriculture, 
Dairying, Fermentation, Tanning, Preserving, Starch and Sugar Making. 
For details of Classes, Fees, &c., please apply tu the Principal at the 


College. 
PETER MACNAUGHTON, S.S.C., Clerk. 
20 York Place, Edinburgh. 


July 28, x905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES, 
fj. E. Mackenzie, Ph.D., D.Sc. 


ANTUMSEA ohn ay, Wigan, EID, VAG, Ie Se, 
ALBERT GRIFFITHS, D.Sc. 
Physics ... a . 6 (p Owen, B.A., B.Sc. 
B. W. Crack, B.Sc. 
. E. H. Smart, M.A, 
Mathematics fist oe vee { W. G. Birt, B.A., Bsc 


Botany ... oe oe as 


Zoology ... sth th ob o H. W. Untuanx, B.A., B.Sc. 
Geology & Mineralogy , Gro. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Gero. Parcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 62. (post free 8¢.), on application to the SECRETARY. 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, 
EDINBURGH. 

Principal A. P. Lauriz, M.A., D.Se., F.R.S.E. 


' DAY TECHNICAL COLLEGE. 
THREE YEARS’ COURSE IN MECHANICAL ENGINEERING 
AND ELECTRICAL ENGINEERING, AND FOUR YEARS’ 
COURSE IN TECHNICAL CHEMISTRY. 


WINTER SESSION opens October 3, 1905, and closes April 27, 1906 

These Courses are recognised hy the University of Edinburgh as qualify- 
ing for the degree of B.Sc., and also by the Institnte of Chemistry. 

Composition Fee for Engineering Courses, £12 r2s. per Session; Com- 
position Fee for Chemistry, First Session, 412 12s.; Second Session, 
412 125.; Third Session, 415 155. ; Fourth Session, HIS 15s. 

; _ An Entrance Examination for students who wish to study for the College 
Diploma in Engineering or Chemistry will begin on September 25, 1905, 
at 12 noon. 

Arrangements have been made with leading engineering firms in Edin- 
burgh and elsewhere whereby students may combine their apprenticeship 
with their studies at the College. A similar arrangement has been made 
for Brewers’ Apprentices, and special facilities are offered to Chemistry 
Students for the study of the Analysis of Fuels, Gases, and Coal Distillation 
Bye- Products in the Laboratories of the Corporation's Gas Works. 

The Day College Calendar, which contains full particulars, may be had 
on application to the PrrncrFat, at the College. 


PETER MACNAUGHTON, §S.5.C., Clerk. 
zo York Place, Edinburgh, 
July 28, 1905. 


; THE VICTORIA UNIVERSITY OF 
MANCHESTER. 
SESSION 1905-6. 


The Session will commence on Wednesday, Octoher 4 next. 
The following prospectuses may be obtained on application to the 
REGISTRAR :— 
FACULTIES OF ARTS AND SCIENCE, 
FACULTY OF LAW. 
FACULTY OF MUSIC. 
FACULTV OF COMMERCE, 
FACULTY OF THEOLOGY. 
FACULTY OF MEDICINE. 
DEPARTMENT OF EDUCATION. 
DEPARTMENT OF ENGINEERING. 
DENTAL DEPARTMENT. 
PHARMACEUTICAL DEPARTMENT. 
PUBLIC HEALTH DEPARTMENT. 


ARMSTRONG COLLEGE, 
NEWCASTLE-ON-TYNE. 


Complete Courses of Instruction are provided for students of both sexes 
proceeding to the University Degrees in Science or in Letters, and for the 
University Diploma in Theory and Practice of Teaching. Special facilities 
are offered for the study of Agriculture, Applied Chemistry, Mining, 
Metallurgy, and all branches of Engineering. 

Matriculation and Exhihition Examinations begin September 25. 

Lectures hegin October 3, 1905. 

Prospectuses on application to F. H. Pruen, Secretary. 


Ce B. Renoie, M.A., D.Sc. 
"UF. E. Fritscu, Ph.D., B.Sc. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 
CHEMISTRY COURSE. 


Full particulars of the Conrses qualifying for the Degrees in Chemistry 
, and for the Certificate in Applied Chemistry will be forwarded on applica- 
| tion to the RecisTRar. 


| For other Scholastic Advertisements, see payes cxxxi and exxxii. 
! 


BOROUGH OF LONGTON (STAFFS.) 
EDUCATION COMMITTEE. 


LONGTON HIGH SCHOOL (SECONDARY DAY 
SCHOOL) anp SUTHERLAND TECHNICAL 
INSTITUTE EVENING CLASSES. 


Tieadmaster—Dr. WaLTER Harris, M <A. (Cantab.). 


WANTED, to commence duty on September 11 next, the following 
Assis‘ant Teachers, viz. :— 

ASSISTANT MASTER for English Subjects and Latin. 
4t00 to £120 per annum, according to qualifications, 

ASSISTANT MASTER for Modern | anguages (French and German). 
Salary, £100 to £120 per annum, according to qualifications. 

University men preferred, 

Ability to take part in school games a qualification. 

Salary payable monthly. Ez: gagement to be terminated at three munths‘ 
notice, 

Applications to be sent in, on forms which can he obtained trom the 
undersigned, not later than August 22, 1905. 

WW, GE (Clove, 


Secretary to the Education Committee. 
Court House, Longton, Stafts., 
July 27, 1905. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications’ or the Post of 
DEMONSTRATOR and ASSISTANT in ZOOLOGY. 

Further particulars may be obtained from the undersigned, to whom 
applications, with testimonials (wbich need not be printed), must be sent 
on or before Saturday, September 9, 1905. 

J. AUSTIN JENKINS, B.A., Registrar. 


Salary rom 


July 22, 1905. 


MASTERSHIPS VACANT FOR SEP- 


TEMBER. — Physics, Col'ege in India, 320, and passage ; 
Mathematical, Public College, England, £200; Several Science 
Graduates, Public College, London University Teaching Centre, £150 
to £300; Ditto, Mathematical, £150 to £300; English, must be in 
Honors, £150 to £175; English and Freuch, £150 to £1753 200 
Vacancies for Senior, Junior, and Foreign. 


ORELLANA S&S CO. 
Send List to all Candidates, 
80 WIGMORE STREET, LONDON, W, 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED (1) Theoretical and Practical Science with other sub- 
jects. £150, non-res. Secondary School near London. (2) Science 
and some Form Work. 130, non-res. (3) Science and Maths. for 
Aimy pupils, £100, resident. (4) Physics and Maths for Navy 
pupils. £100, resident.—For particulars of the above and many other 
vacancies, address GRIFFITHS, SMITH, POWELL anpD Saurn, ‘Tutorial 
Agents (Estd. 1833), 34 Bedfoid Street, Strand, London. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING, 
Applications are invited for the fullowing posts: — ASSISTANT 


LECTURER in ENGINEERING, whose duties will bz chiefly in | 


connection with the subject of Surveying. Salary, 4200 per annum. 
ASSISTANT LECTURER and DEMONSTRATOR in Engineering. 
Salary, £1co per annum. 
Application- to be sent to tbe Registrar (from whom further particulars 
may be obtained) not later than August 14. Duties to commence on 


October 2, 1905. 
P. HEBBLETHWAITE, Regi-trar. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee requires the services of an ASSISTANT MASTER for 
the COUNCIL CENFRAL SECONDARY SCHOOL, Suffulk Street. 
Salary, 4100 to £160 per annum, acco.di 1g to qualifications and experience. 
Candidates must he qualified in Science and Mathematics. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, July 29, 1935. 


PRIFYSGOL CYMRU. 
UNIVERSITY OF WALES, 


In October next the University Court will proceed to the appointment of 
a REGISTRAR. Salary, £500 per annum. Applications should state 
the candidate's age, academic qualifications and secretarial or official ex- 
perience, and should he received not later than September 25 by the 
RecistrRaR (University Registry, Cathays Park, Cardiff), from whom 
particulars may be ohtained. 

Cardiff, August 1, 1905. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER in MATHEMATICS. Commencing salary, £175, to date 
from September 15 next. 

Applications, stating age, degrees and qualifications, teaching experi- 
ence, and enclosing testimonials, must reach the Principat not later than 
Angust 30. 

Birkbeck College, Breams Buildings, Chancery Lane, E.C. 
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TRADE 
MARK 


‘Soloid’ 


Microscopic 


oe A 3 
Staims ££ ¢ 
for the immediate preparation 
small quantities of fresh, 
active staining solutions. 


They save time and trouble, 


OF 


and are free from the dis- 
advantages associated with 
stock solutions. 

Economical and efficient. 


Ln tubes of 6 
Of all chemists 


Full list and furcher particulars on request 


BerrovuGus \WELLCOME AND Co. 
LONDON, SYDNEY aav CAPE ‘TOWN 


{corvricur} KX 32 


UNIVERSITY OF LONDON. 
ROGERS PRIZE, 1997. 

Under the Will of the late Dr. NatHanret Rocers, the Senate offer 
a PRIZE of £100, open for competition to all members of the Medical 
Profession in the United Kingdom, for an Essay on :—‘‘ The Physiology 
and Patbology of the Pancreas.” 

Candidates are informed that the Examiners will attach importance to 
the results of original observation. 

Essays, by preference typewritten or printed, must be sent in not later 
thaa May 1, 1907, addressed to the undersigned. 

PEKCY M. WALLACE, M.A. 
Secretary to the Senate. 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS, to he competed for in September, 


July 26, 1905. 


1905. 
TWO OPEN SCHOLARSHIPS in ARTS, one of the value of £100, 

open to Candidates under 20 years of age, and one of £50, open to Candi- 
dates under 25 years of age. 

TWO OPEN SCHOLARSHIPS in SCIENCE, one of the value of 
4150, and another of £60, open to Candidates under 25 years of age. 

ONE OPEN SCHOLARSHIP for University Students who bave com- 
pleted their Sindy of Anatomy and Physiology, of the value of £50. 

Full paiticulars may be obtained on application to the Dean, Guy's 
Hospital, London Bridge, S.E. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 


we ig qualified S 
Correspondence Tuition Qoini Gakinese, London and 


Royal Universities, in Algebra, Trigonometry, Uheoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &e. 

Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries —Apply to Mr. J. Cuarteston, B.A., Burlington Corre- 
spondence College, Clapham Common, London, $.W. 


UNIVERSITY OF GLASGOW. 


The MEDICAL SESSION will be opened on THURSDAY, 
OCTOBER 19, 1995. A Syllabus containing full particulars as to the 
Course of Education and as to the Preliminary Examination required to be 
passed by Stndents before beginning Medical study, may be obtained by 
applying to Mr. W. Innes Avovtson, Assistant Clerk. 


ee = 


For other Scholastic Advertisements, see pages CxXxx aud CXxxii. 


XXXII 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 2. 

The Hospital occupies one of tbe finest sites in London, and contains 603 
Beds. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for competition eacb year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qnalification, 

A Stndents' Club forms part of the Medical School Buildings, and the 
Atbletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 


Secretary, Mr. G. (. Roberts. 
J. H. FISHER, B.S.Lond., Dean. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


A Systematic Course of Instruction, including Practical Work, is given 
at St Thomas’‘s Ho-pital Medical School. Albert Embankment. 

Full particulars may be obtained from the Dean. 

A‘tendance on this Course counts a: part of the five years’ curriculum. 


SCHOOL OF PHARMACY 
OF THE 


PHARMACEUTICAL SOCIETY OF 


GREAT BRITAIN. 


The post of ASSISTANT LECTURER and SENIOR DEMON. 
STRATOR in the DEPARTMENT of CHEMISTRY and PHYSICS 
1s now vacant. The duties include the delivery of sbort courses of lectures 
in Physics to those entering for the Minor and Major Examinations. 
Salary, £150. Applications are invited and should be sent, accompanied 
hy te-timonials, wot later than September 24, tu Professor CRoxsLEey, 
17 Bloomsbury Squere, Lindon, W.C. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Governors invite applications for the PROFESSORSHIP in the 
DEPARTMENT of BNGINEERING in this College, vacant by the 
appointment of Professor Warkinson to the Chair of Engineering in the 
University of Liverpool. Sulary, £500. Applications, with testimonials, 
must be sent not later than August 21 to the SECKETARY, Technical 
College, Glasg w, from whom ‘urther information may be obtained. 


SWANSEA GRAMMAR SCHOOL. 


WANTED, next September, a MASTER to teach WOODWORK anc 
one or two elementary subjects, such as Arithmetic or Algebra, in the 
Grammar School. He will also be required to take Building Construction 
(in sccordance with the syllabus of 1h= Board of Education) in the Evening 
Classes of the Tecbnical College. Minimum salary. £150. Apply at once, 
stating qualifications and experience, to the HEAbMASTER, Grammar 
School, Swansea. 


LISTER INS/ITUTE of PREVENTIVE 


MEDICINE. 


An ASSISTANT BACTERIOLOGISD is required in the Bacteriv- 

logical Department of the Lister Institute at a salary of £150 per annum. 
Applications to be sent to the SEcReTARY on or befcre September 15. 
Lister Institute, Chelsea Gardens, London, S$. W. 


BOROUGH OF LOWESTOFT. 
HIGIIER EDUCATION COMMITTEE. 


PRINCIPAL for Science and Art Schools and Pupil Teachers’ Centre. 
Salary, £200 per annum, rising by annual increments of £10 to £aso. 
Applications by August ro to R. Beattie Nicnoison, Town Clerk, 
Lowestoft. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


ASSISTANT LECTURER and DEMONSTRATOR in ENGI NEER- 
ING required. Salary, £170, which may rise to £220. Particulars 
obtainable from the ReEGisTRAR by sending a stamped addressed foolscap 
envelope. Applications should be sent in not later than September 18, 190s. 


Laboratory Demonstrator and Assistant 


wanted at the Northampton and County Day and Technical School 
on September rz. Must be able to demonstrate and set up apparatus 
in both Chemistry and Physics. Salary, £roo per annum Apply with 
testimonials to the Secrerary, The Scbool, Abington Square, 
Northampton. 


UNIVERSITY COLLEGE, BRISTOL. 


The COUNCIL invite further applica’ions for the post of ASSISTANT 
LECTURER in MATHEMATICS. Salary, £120 per annum 
Full particulars may be obtained on application. 
JAMES RAFTER, Registrar. 


SCIENCE TEACHER Wanted in large 


Institution (Chemistry of Common Objects) for South Kensington 
Certificate. Would be required to give lessons of one hanr theory and 
take two practical classes weekly.—Apply by letter to ‘‘ CHemisTRY,’ 
c/o G. Street and Co., 8 Serle Street, W.C. 
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BOROUGH POLYTECHNIC 
INSTITUTE 


(Five minutes from Blackfriars, Waterloo, and Westminster Bridges), 
103 BOROUGH ROAD, S.E. 


TECHNICAL CHEMISTRY AND ELECTROCHEMISTRY 
DAY COURSE. 


Acomplete Day Course extending over two years bas been arranged in 
Technical Chemistry. With tbe object of providing as complete a course 
of training as possible, instruction will le given in MATHEMATICS, 
PHYSICS, ENGINEERING DRAWING, PRACTICAL MECHAN- 
ICS, FRENCH, GERMAN, METAL and WOOD WORKING, and 
in GENERAL CHEMISTRY, and thronghout the Course particular 
attention will be paid to ELECTROCHEMISTRY, for which a Special 
Laboratory has been fitted. 

FEE FOR THE COURSE, OCTOBER TO JULY, £10. 


Intendir g students must give evidence that they are capable of following 
the Course with advantage, or they may be required to atiend a Pre- 
liminary Course. 


Full particulars can be obtained on application to , 
C. T. MILLIS, Principal. 


NORTHAMPTON INSTITUTE, 
ST. JOIEN STREET ROAD, LONDON, E.C, 
ENGINEERING DEPARTMENTS. 


The Governing Body invite applications for the appointment of CHIEF 
INSTRUCTOR in MATHEMATICS, day and evening, part time only. 
Salary, £150 per Session. Experience in teaching engineering students 
desirable. 

Further particulars and forms of application, which should be returned 
not later than Wednesday, August 30, tgo5, cin be obtained on application 


by letter to 
R. MULLINEUX WALMSLEY, D.Se., Principal. 


For other Scholastic Advertisements, see page’ CXXX and CXXxi. 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS, 


Part 174. Price 5s. 
Edited by G. C. Luovo, Secretary. 

‘'Standhy Charges and Motor Load Development “ (with discussion), by 
A.M. Taytor (Birmingham Local Section); *' Yelepbone Traffic” (with 
discussion), by H. L. Wenn; * Wireless ‘'elegrapby Measurements "(with 
discussion), by W. Duporettand J. Kk. Tavior; ** Low-Tension ‘Ihermal 
Cut Outs " (with discussion), by A. Scuwartz and W. H. N. Jantns 
(Manchester Local Section); '' Soles on Heating and Sparking Limits in 
Variable Speed Motors” (with discussion), by A. H. Bate (Birmingham 
Local Section) ; ‘' Conunutation in a Four Pole Mutor’ (with discussion), 
by J. K. Carrerson-Smity (Birmingham Local Section). 


Messrs. E. & F. N. SPON, Lrd., 57 Haymarket, S.W. 


SCIENTIFIC WORTHIES 


The following is a list of the Steel Portraits that have appeared in 
the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL, 

SIR GEORGE GABRIEL 
STOKES. 

SIR CHARLES LYELL, 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON, 

ROBERT WILHELM BUNSEN. 

LORD KELYIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 

HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER 

WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. —_ 

JEAN BAPTISTE ANDRE 
DUMAS. 


SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOT? JOULE. 

WILLIAM SPOTTISWOODE, 

ARTHUR CAYLEY, 

SIR C, W. SISMENS, 

JOHN COUCH ADAMS, 

JAMES JOSEPH SYLVESTER. 

DMITRI _IVANOWITSH MEN- 
DELEEFF. 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 
LORD RAYLEIGH. 

PROF. SUESS. 


N.B.—The Portralts of Sir A. Geikie, Lord Lister, 
Prof. Cannizzaro, Prof. von Kolliker, Prof. S. 
Newcomb, Sir W. Huggins, Lord Rayleigh, and 
Prof. Suess belong to a New Serles and are 


Photogravures. 


Proof impressions of these, printed on India paper, may he had from the 
Publishers, price 5s. each; or the Series of 35 Portraits ina Handsome 


Portfoliv for £9, carriage paid. 
price 6s. 


The Portfolio may be had separately, 


Cuequrs Ano Money ORDERS PAYABLE TO MACMILLAN & Co., LTp. 
OFFICE OF “NATURE,” ST. MARTIN'S ST., LONDON, W.C. 


AUGUST 3, 1905 | 


Eve 0 Foe 


CXXXiil 


if 
“w ¥ 


VOGEL’S 
SPECTROGRAPH. 


Two prisms of dense flint- Ant ‘enclosed 
in a strong brass case, to which the colli- 
mator and the camera are attached ; 
collimator of t4in. aperture and 18in. focal 
length, with adjustable slit with micrometer- 
screw and dividing drum ; the camera is 
furnished with an achromatic double 
objective of 2in. aperture and 29in. focal 

s length ; size of plate, 73in. by sin. 


Can be seen at my Showrooms 
as below. 


DELIVERY FROM § preock. 


PETER HEELE, 


115 HIGH HOLBORN, 
LONDON, ‘W.C. 


Maker of Physical, Chemical, and 
other Instruments, and every kind of 
Spectroscope and Polarimeters. ’ 


GRAND PRIX, PARIS, t900; ST: LOUIS, 1904. 


= Telegrams: ‘‘ARCTITUDE, LONDON.” , 


The New Manifolding 
Hammond Typewriter. 


A Hammond Typewriter will do anything any other 
typewriter does—and do it -better. ‘Beside, it has 
twenty exclusive features, not one of which is possessed 
by any other writing machine. 


WHY ts the Hammond the Best Machtne for 
Stenographers ? 


BECAUSE 

Perfect and Permanent 

Alignment, 
Work in Sight, 
Manifolding, 
Speed, 
Durability, 
Noiselessness, 
Interchangeable Type, 
Light Elastic Touch, 
; oe Perfect Paper Feed, 
_ Any Width Paper, 


essential Fequisites, and the Hammond 
possesses them all, 


are 


On account of the TYPE being interchangeable, it is most 
useful to SCIENTIFIC work. 


Call and test Machine or write for Catalogue, free on appli- 
cation to :— 
The Hammond Typewriter Co., 
50 QUEEN VICTORIA ST., E.C. 


MANCHESTER BRANCH: 164 DEANSGATE, MANCHESTER. 


Cox's 
X-RAY, HIGH FREQUENCY, LIGHT BATHS, 


AND ALL OTHER 


ELECTRO-THERAPEUTIC APPARATUS 


Of the Highest-class-London- Workmanship and’ Maximum 
Efficiency’ at the Minimum Price. 


Practically Everlasting. 


cox’s INDUCTION. ‘COILS. 
ro” Spark (as illustrated), ; £18 10s. 


HARRY W. COX, Lta., 
4a ROSEBERY AVENUE, & 15-24 LAYSTALL SI, LONDON, £.¢. 


Actual Manufacturers from the Raw Material. 


Contractors to the various Departments of H.M. Government and many of 
the principal Hospitals and Practitioners in the United Kingdom and 
Colonies. 

Full lilustrated Catalogue (with Instructions to Beginners) Post Free. 
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SELF-RECISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 


All other air 
pumps superseded. 


se i GAUGES 
NN) 2 

66 G E R Y K 99 u = 
SELF REGISTERING 

(Fleuss Patent) RAIN GAUGE, 
@@- Descriptive Circular 


Post Free. 


Vacuum Pump. 


| The ‘WILSON’ 


SELF-RECORDING 
Results hitherto only pos=- ELECTRICAL 
sible with mercury pumps RAIN GAUGE 


are readily obtainable by 

the ‘* GeryK.’’ Used by 

allleading scientists. Far 

more rapid than any other 

vacuum pump. 

Price from W rite for 

84:5: 0. LIST F.45. 
Pulsometer Engineering Col? 


Dine Elms ironworks, Reading. 


Records auto- 
matically on a 
Weekly Chart. 


= Ser 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 
eS 


I€ any difficuity be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 
(Established 1750), LTD. 
Contractors to AA. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No, 1981, Holborn. | Telegrams—‘'Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINGS OF METEOROLOGICAL INSTRUMENTS. 


REYNOLDS & BRANSON, L* 


aati —— THE 
x RYSTOS 
STAND 
DEVELOPING 
TANK. 


For Developing plates or 
cut films slowly in a very 
weak developer. 
Clean in use; gives excel- 
lent results with 4 minimum 
of trouble. 


MADE OF STOUT 
POLISHED COPPER. 


KAHLBAUM’S 
GHEMICALS| 


Sole Depot: 


| 
ii 


\ 
ih 


Hl 


JOHN J. GRIFFIN & SONS, 


, LIMITED, 
‘| SARDINIA STREET, 
LONDON, W.C. 


Tank to take 6 piates 15” « 12”, and with Adapters to suit 
any smalier plate; complete, &%: 20:0 


This arrangement is specially recommended to Radiograpbers and other 
Scientific Photographers. 


a! ang eeu ioe 7 | Tank to hold 1 doz. } plates only oe sre -. &/6 each. 
GRATE Lert | Tank to hold { doz. 5” x 4’ plates only .. «. S/- ,, 
Tank to hold 1 doz. 4 plates only ec YE, 


Postage on any of above three sizes, 4d. extra. 


NEW PHITOGRAPHIC PRICE LIST, 25th EDITION, ON 
APPLICATION. 


4 COMMERCIAL STREET LEEDS. 
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RECENT FRENCH MATHEMATICAL WORKS. 

La Philosophie naturelle intégrale et les Rudiments 
des Sciences exactes. By Dr. .\. Rist. Part i. 
Pp. vit132. (Paris: A. Hermann, 1904.) Price 
3.50 francs. 

Etude sur le Développement des 
métriques, By Gaston Darboux. Pp. 34. 
Gauthier-Villars, 1904.) Price 1.50 francs. 

Sur le Développement de l'Analyse et ses Rapports 
avec diverses Sciences. By Emile Picard. Pp. 168. 
(Paris: Gauthier-Villars, t905.) Price 3.50 francs. 

Introduction a@ la Géontétrie générale, By Georges 


Méthodes  géo- 


(Paris : 


Lechalas. Pp. ix+65. (Paris: Gauthier-Villars, 
igo4.) Price 1.50 francs. 

Introduction @ la Théorie des Fonctions d'une 
Variable. By Jules Tannery. Vol. i. Second 
edition. Pp. ix+422. (Paris: A. Hermann, 1904.) 


Correspondance d’Hermite et de Stieltjes. Edited by 


B. Baillaud and H. Bourget. Vol. i. Pp. xxi+ 
477- (Paris: Gauthier-Villars, 1905.) Price 16 
francs. 


HE part which France has played in the de- 
velopment of modern mathematical methods, 
especially in connection with geometry and analysis, 
well known to every mathematician. Of recent 
years, however, the trend of mathematical thought 
has considerably changed in every country, and while 
France has produced a large school of writers on the 
philosophy of mathematics, it is in the opinion of the 
present reviewer doubtful whether this school can 
forge more than a very small link in the chain of 
mathematical development. The doubts which arose 
in the minds of mathematicians regarding Euclid’s 
eleventh axiom led to the new science of non-Euclidean 
geometry, but it was not so much the mere philo- 
sophical speculations concerning the axiom itself as 
the examination of the consequences of making 
alternative assumptions that led to substantial pro- 
gress being made. The discovery that we cannot be 
sure that two and two make four except as the result 
of experience is undeuhtedly of importance, but it is 
in the development of the consequences of a more 
extended hypothesis, of which this one is or is not a 
particular case, that substantial be 
sought. 

Dr. Rist’s book may be taken as affording a good 
example of the kind of philosophical speculations 
which arise when we try to analyse the why and 
wherefore of the various processes and operations 
occurring in even so elementary a subject as arith- 
metic. It contains chapters on the prolegomena of 
both geometry and arithmetic, but it is in connec- 
tion with the latter subject that the discussion is 
most extended. The mere act of counting forms the 
subject of a number of paragraphs of which the 
general character may be fairly understood from an 
enunciation of the headings:—‘‘ The number con- 
sidered as the result of an act,’? ** What do we 
count? ’’ “Why do we count?” “The different 
modes of counting.’’ From counting the author 

NO. 1866, VOL. 72] 


is 


progress must 


proceeds to calculation, and in the following chapter 
gives a detailed discussion of the various processes 
and symbols involved in the two operations of addition 
and subtraction. One would naturally expect multi- 
plication and division to be treated in the same way, 
but instead, Dr. Rist set» out an alternative method 
of approaching this study, and this first volume closes 
with a chapter showing how numbers serve for 
evaluations. 

The book seems to appeal more particularly to 
elementary teachers who only possess a rudimentary 
training in algebra and geometry, for there is fittle 
or nothing in it which assumes more than an elemen- 
tary knowledge of these subjects. The highly trained 
mathematician would hardly benefit by reading such 
a book, as he would probably have already formed 
ideas of his own on the subjeet, and in all lilkelihood 
would consider the treatment to be unsatisfactory in 
a good many respects. 

Of the useful purpose that can be served by 
popular addresses containing the survey of wide 
regions of mathematical thought we have two excel- 
ient examples before us. .America, with that spirit 
of internationalism the absence of which from our 
islands is so greatly to be regretted, loses no chance 
of picking the brains of the world’s greatest mathe- 
maticians, irrespective of nationality. Prof. Dar- 
boux's pamphlet and the second part of Prof. Picard’s 
contain the substance of addresses delivered at St. 
Louis last year. The two addresses are to a great 
extent complementary. Prof. Darboux treats of the 
development of geometry during the nineteenth 
century, and Prof, Picard gives a historical account, 
similar in character, of the development of analysis, 
with especial reference to its rclations with geometry, 
mechanics, and mathematical physies. Prof. Picard’> 
St. Louis address also forms a sequel to the series of 
three lectures delivered by him in 1899 at Clark 
University which form the first part of the same 
book. The first of these deals with the gradual 
extension of the meaning attached to the word “ func- 
tion ** during the last century, and the numerous new 
regions of mathematical thought opened up by this 
development. The second deals with the theory of 
differential equations, and the third with analytic and 
certain other functions. In concluding, M. Picard 
advises students not to specialise in mathematics at 
too early a stage, but to endeavour to form a general 
survey of different branches of the science first, and 
his lectures afford an excellent preliminary step 
towards the formation of such a survey in the case 
of analysis. 

An English translation of M. Darboux's addresses 
has appeared in recent numbers of the Mathematical 
Gazette. 

M. Lechalas’s small volume in the series of 
“ Actualités scientifiques '’ deals with Euclidean and 
non-Euclidean geometry. The subject is introduced by 
a chapter on [uctidean geometry of one, two, and 
three dimensions. The geometry of Riemann’'s space 
deduced from the Euclidean geometry of four 
dimensions. That the properties of a Riemann plane 
and a Euclidean sphere are identical so long as only 


Pp 


is 


314 


OBE CU Ia 


[AUGUST 3, 1905 


the surface itself is concerned is admitted, but whether 
the Riemann space is identical with, or only analogous 
to, spherical space in a hyperspace of four dimensions 
remains a subject of controversy between the author 

f-the book and M. Mansion. At any rate, M. 
Lechalas does not discuss space of positive curvature 
independently of its connection with four-dimensional 
Euclidean space, and accordingly the book contains 
only ‘one more chapter devoted to the geometry of 
Lobatchefsky and Bolyai. In this respect the treat- 
ment is analogous to that given in some books on 
conics where the properties of the ellipse are proved 
by three-dimensional methods (orthogonal projection) 
and those of the hyperbola by plane geometry. 
Whether this is the best plan is open to question; 
many mathematicians seem to prefer it, and an author 
cannot please everybody. 

In his preface, which is printed in italics, M. 
Tannery fairly well defines the scope and object of 
his book. Although this is a second edition, it has 
been entirely re-written. It is primarily intended for 
readers who do not possess a very extended know- 
ledge of mathematics. It covers mainly those por- 
tions of analysis which are commonly found in 
English text-books on higher algebra, viz. properties 
of irrational numbers, continued fractions, aggre- 
gates, convergency and divergency of series and of 
infinite products, the binomial theorem, the ex- 
ponential ‘and logarithniic series, and expansions of 
trigonometric functions treated without the aid of 
imaginaries. Finally, we have a chapter -on derived 
functions containing applications of the formula 


fx) =hfl(x + 6h), 


and an illustration of functions which have no 
differential coefficient. The subject-matter may all be 
included under the heading ‘‘ functions of real vari- 
ables treated algebraically,,’ as M. Tannery has 
avoided the use of geometrical methods in the present 
volume. .\ second volume is promised dealing with 
functions of complex variables, in which geometrical 
methods are to be frecly used. 

The treatment is clear and full, and the book gives 
the impression of being as good an exposition of the 
subject as could well be written on the lines laid 
down by the author. It does not profess to give 
historical: or ‘bibliographical information, for which 
the reader is referred to the ‘‘ Mathematical Encyclo- 


f(x +h)— 


pedia,”’ of which the French edition is now coming 
out. 

An interesting -insight into the thoughts of two 
eminent mathematicians is afforded by the first 
volume of _ correspondence between Hermite and 
Stieltjes, covering the: period 1882-1889. The in- 
timacy seems -to have ‘arisen in 1882, out of a letter 


addressed by Stieltjes to Hermite dealing with .a 
theorem of M-. TP 
of the disturbing ‘force when the mutual inclination 
of two orbits is * considerable. “The subject-matter of 
this letter! (which: is ‘missing from the collection) was 
published in the Comptes rendus for November 13, 
1882, ' 

At this time Thomas Jean Stieltjes was reine. 
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‘some new 


sserand relating to the expansion, 


to the Observatory of Leyden, -and the influence of 
Hermite doubtless accounts in large measure for his 
activity in mathematical research during the years 
which followed, culminating in his migration to 
France in 1885, after his failure to obtain a mathe- 
matical chair in his own country. 

.\ noteworthy feature of, Stieltjes’s work is his 
partiality for simple arithmetical tests of general 
theorems. The value of his examinations of 
numerical details must have been enormous to a man 
of Hermite's calibre. It seems as if Hermite in 
many cases furnished the ideas which Stieltjes 
elaborated and extended. It was not with Stieltjes 
alone that Hermite carried on an extensive corre- 
spondence, for he was evidently fond of writing 
letters, and even many of his contributions to journals 
appeared in epistolary form. But among his various 
correspondents Stieltjes played a prominent part, and 
it was Hermite's own wish that the letters of his 
colleague should be published after the premature 
death of the latter in 1893. One thing is unfortu- 
nately wanting. Hermite was to have written an 
introduction, but he did not live to do so. Invits place 
we have a preface by M. Picard and a biographical 
notice by M. H. Bourget, who, in conjunction with 
M. Baillaud, were colleagues of Stieltjes in the Uni- 
versity of Toulouse from 1886 until his death, and 
who have jointly edited the present volume. 

It would be difficult to give a gencral summary of 
the subject-matter of this correspondence, which deals 
with continued | fractions, hypergeometric — series, 
Legendre’s functions, semi-convergent series, and, 
indeed, analysis generally. Portraits of Hermite and 
Stieltjes complete the volume. There is a certain 
brightness and freshness about the way one of the 
two mathematicians writes to the other announcing 
result and the second takes up the clue 
and develops it, and one can imagine the delight that 
the two kindred spirits must have had in working 
together. 

_. While: the volumes before us are widely different in 
‘character, it may be well to warn the busy reader, as 
has been done on previous occasions, that they all 
possess one objectionable feature in common. While 
ithe guillotine was originally invented in France, the 
modern instrument of that name has not been applied 
to its proper use on the pages of any one of the series, 
consequently readers, unless they are prepared to set 
‘up a private guillotine, are compelled to waste hours 
‘in hacking and jagging the leaves with a paper knife, 
‘producing a very untidy result. 
} Gaitwc: 
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tHE “MUTATION. THEORY OF THE ORIGIN 
ne OF SPECIES. 

Species pen Tavieties 4 their Origin by Mutation. By 
Hugo, de. Mries,, Edited, by D. T. MacDougal. 
Pp. xviii +847... (London Kegan Paul and Co., 

» MAGE. TOOCM Es aia » : 
At the. oof time, when naturalists are be- 
ginning-to turn.again ,to ‘the problem of the 
origin of species, this account of, Prof. de Vries's 
theories and experiments is sure:of a welcome, partly 
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as the most recent exposition of that naturalist's 
yiews and researches, and partly as the first account 
of them available in the English language. 

It has been maintained by those who attack bio- 
logical problems by methods by which they insist 
that they do not hope to account for anything, that 
it is idle to attempt to explain the phenomena af 
variation and heredity until they have been adequately 
described; and although it is certain that the danger 
of a too premature attempt to account for things is 
greater among those who use methods by whieh they 
believe the fundamental nature of the things will 
ultimately be revealed than it is among statistical 
evolutionists, it does not follow’ that it is better to 
adopt the second course on account of these (really 
not very dangerous) pitfalls in the first. Of the 
possibility of adopting it without falling into them at 
all Prof. de Vries’s work is a rare example. The 
book before us consists of twenty-eight lectures de- 
livered at the California University by Prof. de Vries, 
and prepared tor the press by Mr. D. T. MaeDougal. 
It will be of immense value to the student whose lack 
of knowledge of German renders ‘‘ Die Mutations- 
theorie *’ a scaled kook to him, as well as to the 
investigator; but two features of it, which result 
from the mode of its origin, render it a less valuable 
work than ‘‘ Die Mutationsthcorie.”’ One of them, 
which affeets the student and general reader, is the 
absence of illustrations; the other, which affects the 
investigator, is the absence of references, which is a 
real drawback in a book that puts into circulation 
the details of many unfamiliar and interesting breed- 
ing cxperiments. i 

Seeing that this book is likely, and intended, to 
appeal to the student, there is one feature of it which 
might have been different with advantage; and we 
believe the defect to be serious, because the general 
reader will notice it as little as he will deplore the 
absence of pietures much. 

The publication of a book in which there is sct 
forth for the student a new and profoundly important 
biological theory, and a collection of facts in support 
of it, seems to us to have been a most suitable oppor- 
tunity for discarding that. scientific jargon which is 
still believed to have a meaning by those who do not 
understand it, and still used by those who know that 
it means nothing. In the very first sentence it appears 
in its old vigour. ae 

** Newton convinced his contemporaries that natural 
laws rule the whole universe. Lyell- showed; by- his 
principle of slow and gradual evolution; -that natural 


laws have reigned since the beginning 6ftime.’” \ - 


Ol course Prof. de Vries and: Mr:-MacDougal‘know 
that natural laws do not really rule’ the uiniverse, .and 
that they have not reigned since.,the beginning of 
time, and that this latter expression j stretches. aven 
poetical licence. But the generallredder dnd.stident 
do not know this, and when they “Ste--this-‘kind of 


statement scattered through seiéntific’ literature they 


can be pardoned for going away, with the “idea that- 


there must be laws existing, somewhere ruling ‘and 
reigning and being obeyed,. and. that it. is the busi- 
ness of the man of scienee te ‘discover them. 7 3 
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A few examples from the body of the book will 
suffice. For instance, on p. 3,-‘¢ If an origin by 
natural laws is conceded for the latter, it must, on 
this ground, be granted to the first also "son p. go, 
ue. . wild species, which obey the laws diseussed 
in a previous lecture’; on p. 175, “. . . and liable 
to reversions by the ordinary laws of the splitting up 
of hybrids °; and on p. 547, ‘‘ The physiological laws, 
however, which govern this process are only very 
imperfectly revealed by such a study.” ; 

We are perfectly aware that such expressions are 
continually to be found in the memoirs of men of 
science who in their other writings have exposed the 
meaninglessness of such phrases; but this only leads 
to the necessity of a stronger insistence on the 
desirableness of disearding them, in the conviction 
that the curious image of nature which such ex-, 
pressions call up would be less erroneous and more 
eradicable than it is now if they were never used. 

The fact that entirely different things sometimes 
have the same name leads to the need for caution 
in the interpretation of another expression the mean- 
ings of which are about as numerous and as different 
as those of the term “law.’’ The word regression 
in Prof. de Vries’s book denotes a biological pheno- 
menon of singular interest; but it must not be for- 
gotten that it is also the name of a purely statistical 
conception. [It is very necessary that these two 
significations should be kept absolutely distinet in the 
mind of the reader. 

~ The book is, considering its bulk, very free from 
misprints; the few that occur do not lead to any 
difficulty, e.g. ‘“‘ begining *’ on p. 118, ‘“ hnudred ”’ 
on p. 475, “of ” for ‘on’ in the last line of p. 560. 
There is one inconsistency of spelling; Maefarlane is 
spelt thus on pp. 21 and 268, and with a capital -F 
on p. 255. We have some doubt as to whieh is the 
more correct, ‘ morphologie "’ or ‘‘ morphological,’’ 
though we have none as to which is the more 
euphonious; but surely one or the other should be 
used throughout; yet on p. 141 we find ‘‘ morpho- 
logical ” and on p. 144 “ morphologic,”’ and similarly 
on p. 144 ‘‘ physiologic’? and on p. 547 ‘ physio- 
logical,” on p. 7og ‘empiric’? and on p. 733 
‘“empirical.’? . 

We think that scant justice is done to the greatness 
of Mendel’s work and to the conceptions based upon 
jit which bid fair to put us on the track of accounting 
‘for some of the phenomena of heredity; and by con- 
fining Mendel's law to the deseription of the mutual 
|properties of varieties only, the meaning and tendency 
of Mendelian investigation that is now being carried 
‘6n seem to’be missed. -That Hurst can predict the, 
|difference. between the result of mating two pairs of: 


” 


_|'rabbits externally identieal, by means of a knowledge’ 


‘of the difference between their gametic eonstitutions 
!aequired by previous brecding from them, constitutes, 
|it seems to us, the longest stride the study of heredity’ 
{has made for some time past. u 

The zoologist who confines himself as strictly to’ 
the study of animals as Prof. de Vries does to that of. 
plants will be disappointed if, trusting to the com-’ 
prehensiveness of the title of the book, he expects to 
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find as much about the one half of living nature as 
about the other in it. 

The most fruitful source of progress is a new way 
of looking at things, and such new points of view 
result in the destruction of old classifications and the 
need for new ones; in biology, investigators will soon 
cease to be classified according to the group of 
animals or plants with which they deal, but accord- 
ing to the particular phase of the problem of the 
‘“ fundamental nature of living things “’ (which is the 
ultimate goal of biological inquiry) which interests 
them. {n the study of heredity, for example, there 
is already a number of investigators who are as 
familiar with that phenomenon in the case of animals 
as in the case of plants. Nor does it seem reasonable 
to doubt that, by thus broadening the basis of material 
used by the investigator, the conclusions arrived at 
by him are likely to be less wide of the truth than 
they are apt to be if they are based on the result of 
‘experiment with a single animal or plant. The moral 
of this is, not that Prof. de Vries ought to have said 
something about animals in his book, but that the 
disappointed zoological reader ought to know some- 
thing about plants for the sake of his work. 

To bestow praise on any work of Prof. de Vries 
would be impertinent; to cite points of particular 
Interest in the book is unnecessary, for it has already 
begun to form part of the indispensable equipment of 
the student of evolution in the broadest sense of that 
term. A ID, 


ASPHALT PAVEMENTS. 

The Modern Asphalt Pavement. By Clifford Richard- 
son. Pp. vii+580. (New York: John Wiley and 
Sons; London: Chapman and Hall, Ltd., 1905.) 
Price 12s. 6d. net. 

HIS is a book dealing with an important practical 
subject which up to the present time has not 
received much attention from writers of text-books. 

Asphalt pavements of various kinds are now so largely 

used that a text-book dealing with this subject has 

been a long-felt want. 

The book is divided into sections, and the 
author has appended to the end of each chapter a 
brief summary of the matter dealt with, enabling the 
reader to determine quickly whether or not the chapter 
contains the information he is seeking for. The 
first section deals with the construction of the road 
base upon which the surface carrying the traffic is 
supported, and it is evident that Mr. Richardson is 
of opinion that the ideal base is hydraulic concrete. 
Between this base and the surface proper is interposed 
a binder, or intermediate, course; where the traffie 
is heavy, the best material for this is a layer of com- 
pact asphaltic conerete. The next section is concerned 
with the materials employed in making the asphalt 
surface mixture, and a detailed account is given of 
the sands used for this purpose and of their origin 
and physical characteristics. After a brief explan- 
ation and classification of the various hydrocarbons 
of which native bitumen is composed, 
describes the native bitumens which have so far been 
used in paving work. 
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In section iv. the technology of the paving industry 
is taken up; the preparation of the surface mixture 
is explained with the help of elaborate tables, and the 
theory which underlies the practical work is described ; 
the author points out that an asphalt surface in order 
to be successful must resist both weathering and 
impact. The mechanical appliances used for com- 
bining the various materials into the surface mixture 
are described with diagrams. 

Sections v. and vi. deal with the handling of the 
material in the street and with the hand-tools needed 
by the workmen, and in the latter section a descrip- 
tion of an ingenious machine for impact tests is 
given. In section vii. there is a complete specification 
for an asphalt pavement; this will be found of great 
value to engineers who have to draw up specifications 
for work of this nature. Mr. Richardson points out 
that the popular idea as to the limiting gradient for 
an asphalt pavement is erroneous, and that in the 
eastern part of the United States, for example, a 
gradient of & per cent. on an asphalt road is not 
excessive. There is no donbt that asphalt has great 
advantages when compared with most of the other 
pavement materials; it is free from mud if properly 
washed down at regular intervals; unlike wood, it is 
practically non-absorbent; when kept in a clean con- 
dition it gives a good foothold for horses; tractive 
effort is considerably reduced, and even under heavy 
traffic asphalt wears remarkably well. Although the 
initial cost is heavy, still the cost of upkeep is lower 
than that for most of the other paving miuterials. 
The last section of the book, one of the most valuable, 
deal» with the testing of the various materials used 
in asphalt pavement work; it gives a complete account 
of this necessary branch of the work, and data are 
given of the equipment required in a municipal labor- 
atory where such testing work is carried out. 

The book is likely to prove of great value to 
municipal authorities who are faced with the problem 
of determining the most satisfactory road material to 
employ both where traffic is heavy and where it is 
moderate. Ae Jal. 183, 


OUR BOOK SHELF. 

Die physikalischen Kigenschaften der Seen. By Dr. 
Otto Freiherr von und zu Aufsess. Pp, x +120. 
(Brunswick: Vieweg and Son, 1905.) Price 
3 marks. 

THERE are many books and pamphlets dealing 

with one or several of the properties of lakes; 


| the aim, however, of the present work is to gather 


into a handbook the principal facts known, and to 
give a general view of the results arrived at, so as 
to incite the lover of nature to interesting obsery- 
ations as well as to provide a guide for the more 
specialised limnologist. 

¥n a short introduction the author deals with Prof. 
Forel’s work as having caused the important develop- 
ment of limnology which recent years have witnessed, 
and gives this authority’s definition of a lake as being 
**a mass of still water, closed up on all sides, situated 
in a depression of the ground, without direct com- 


the author | munication with the sea.’ The lake surface being 


a part of the earth surface represents a section of a 
sphere, the curvature of the same being, with large 
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lakes, important enough to prevent the observer from 
seeing low objects situated on the opposite shore. 

Some preliminary remarks deal with general con- 
siderations on pressure, density, and compressibility 
of the water. The mechanical part includes the study 
of the different movements to be observed in fakes, 
viz. progressive waves, such as are known to every- 
body, stationary waves or ‘ seiches,”’ and currents. 
* Seiches ’’ were first rationally studied by Prof. Forel 
in the Lake of Geneva, and have been found to exist 
in many other lakes; they are, for instance, now 
being investigated in the lochs of Scotland by the 
Lake Survey. Being waves as long as the lake, they 
cause periodical rising and falling of the water-level, 
though these tides are very often inconspicuous, and 
only to be recorded by limnimeters or registering 
apparatus; they vary from some millimetres up to 
1-87m. (highest ‘seiche’’ in the Lake of Geneva), 
and much more in the great lakes of America. This 
special kind of wave, which affects the whole body of 
the lake, is probably due to several factors acting 
together or separately, such as sudden variation of 
atmospheric pressure, changes in the strength or 
direction of the wind, &c. Older explanations, as 
lunar attraction or carthqualses, have been shown to 
be untenable as general causes of “ seiches.”’ 

The acoustic properties of lakes are dealt with in 
a short chapter. The most attractive feature of any 
lake is its colour, its greater or less transparency, 
its reflection of the surroundings, and other optical 
phenomena, such as refraction in or above the water. 
The explanation, however, of all these facts, which 
anybody may observe and enjoy, is often difficult and 
intricate even to men of science. The author of the 
present work has the merit of dealing with this 
optical chapter in a very intelligible and attractive 
way, giving briefly the most accredited theories of 
the phenomena treated of. 

The last chapter deals with the thermic properties 
of lakes, such as distribution of temperature, seasonal 
changes, formation of ice, and storage of the 
summer's heat by the water. 

A bibliographical list of the most recent and im- 
portant works on physical limnology concludes the 
book, and makes of it a very useful guide and an 
excellent résuimé of the actual state of our knowledge 
of this subject. 


A Catalogue of North American Diptera or Two- 
winged Flies. By J. M. Aldrich. (Smithsonian 
Miscellaneous Collections, part of vol. xlvi.) Pp. 
680. (City of Washington, 1905.) 

THE second edition of Osten-Sacken’s ‘‘ Catalogue of 

North American Diptera was published in 1878, and 

an enormous amount of work in the order has natur- 

ally been accomplished since. Prof. Aldrich’s catalogue 
takes in the whole of North America, from Panama 
on the south to Greenland and the Aleutian Islands 
on the north; and also the whole of the West Indies, 
even down to Trinidad, adjoining Venezuela. ‘‘ There 
is no place to draw a line between the islands. The 

Bermudas and the Hawaiian Islands are not in- 

cluded.”* 

According to our own knowledge of other orders, 
we cannot quite agree with Prof. Aldrich. The fauna 
of Trinidad appears to us to have no relation to that 
of the islands further north, and to be purely South 
American, while the Bermudas clearly belong to North 
America. On the other hand, that of the Hawaiian 
Islands (apart from introduced species) is one of the 
most insular in the world; and, in this respect, may be 
compared with that of New Zealand, though far less 
conspicuous or extensive. 

Prof. Aldrich has not numbered or mentioned the 
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number of species admitted in his catalogue (which 
is brought down to January 1, 1904); but we may 
say that the introduction occupies 4 pages, the 
system of classification 1, the bibliography (with ad- 
ditions) 77, the index of (59) families 1, and the 
index of genera 12. The catalogue itself occupies 
582 broad pages, and the distribution and synonymy 
appear to be very fully given. To criticise such a 
worl: in detail would only be possible for a specialist 
in Diptera, and in any case would occupy much more 
space than we could give to it; and we have, there- 
fore, confined ourselves to observations on its scope 
and contents. 


Elementary Experimental Science. An Introduction 
to the Study of Scientific Method. By W. May- 
howe Heller, B.Sc., and Edwin G. Ingold. Pp. 
220. (London: Blackie and Son, Ltd., 1905.) 


Price 2s. 6d. net. 


Tie course of work in elementary science presented 
by the authors of this little book is modelled upon 
the plan which, it is satisfactory to know, is adopted 
in all good modern secondary schools. The con- 
sequence is that there is litthe which is new in the 
volume, though the methods of presenting familiar 
experiments and of setting forth practical instructions 
for laboratory exercises supply abundant evidence of 
the experience and teaching ability of the authors. 

The book is quite suitable for the use of young 
pupils except for the paragraphs containing hints to 
teachers which are scattered up and down the 
chapters. Jt is unwise to lead children to suppose 
their teachers to be in need of instruction, and it may 
be asked, “ May it not be supposed that most teachers 
have acquainted themselves nowadays with the aims 
and methods of elementary science instruction? ’’ In 
any case, the teacher should not be addressed directly 
in the book intended for the use of his pupils. 

The book is interesting since it shows that in the 
opinion of some at least of the most enthusiastic 
advocates of “ heuristic ’’ methods of instruction there 
is a good purpose served by a well-arranged text-book 
in introducing children to the study of scientific 
method. Teachers looking for a book containing 
a sensible, practical course of work in science should 
examine this one with care. 


-Istronomischer Jahresbericht. 
cenus. Vol. vi., containing the literature of the 
year 1904. Pp. xxxvii+612. (Berlin: Georg 
Reimer, 1905.) Price 19 marks. 


By Walter F. Wisli- 


THis is the sixth year of the issue of this very 
valuable publication, and it possesses all the vitality 
of the former volumes. It was thought by the re- 
viewer of the previous year-books that the publication 
of the branch E, astronomy, an annual issue of the 
International Catalogue of Scientific Literature, 
would take the place of the present compilation, since 
they both for the most part cover the same ground. 
This, however, seems not to be the case, and perhaps 
the reason lies in the fact that the volume before us 
gives in many cases a brief résumé of the contents 
of the book or publication to which reference is 
made. 

The present volume contains 2280 references, and 
as these with their brief summary of contents cover 
595 pages, and an excellent ‘“‘ name’ index which 
follows is responsible for another 17 pages, the matter 
contained therein is considerable. 

The high standard maintained throughout reflects 
the greatest credit on the compiler and his seven 
co-workers, and renders the volume a necessary and 
valuable addition to every astronomical library and 
observatory. Nelecs: LL. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by.his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTuRE. 
No notice is taken of anonymous communications. ] 


The Problem of the Random Walk. 


Tuis problem, proposed by Prof. Karl Pearson in the 
current number of Nature, is the same as that of the 
composition of » iso-periodic vibrations of unit ampli- 
tude and of phases distributed at random, considered in 
Phil. Mag., x., p- 73, 1880; xlIvii., p. 246, 1899; (“° Scien- 
tific Papers,’ i., p. 491, iv., p- 370). lf be very great, 
the probability sought is 

2 
2, aie 
n 


dr, 


Probably methods similar to those employed in the papers 

referred to would avail for the development of an approxi- 

mate expression applicable when n is only moderately 

great. RaYLEIGH. 
Terling Place, July 29. 


The Causation of Variations. 


It is sometimes said that natural selection has ceased 
as regards civilised man; but very clearly this is an error. 
All civilised and most savage races are very stringently 
selected by various forms of zymotic disease. Thus in 
England practically everyone is brought into contact with 
the organisms which give rise to tuberculosis, measies, 
and whooping-cough ; those individuals who are the most 
resistant to the organisms repel infection (i.e. do not fall 
ill), the less resistant suffer illness but survive, the least 
resistant perish. Abroad, malaria, dysentery, and many 
other complaints play a similar réle. Probably no one is 
absolutely immune to any disease; but since illness only 
follows invasion of the tissues by a sufficient number of 
the microbes (the sufficiency of the number varying with 
the individual attacked), and since the microbes are more 
abundant in some localities than in others, the stringency 
of selection as regards any disease is greater in some 
places than elsewhere. For example, selection by tuber- 
culosis is more stringent in the slums of cities than in the 
country. Jt shouldbe noted, also, that resisting power 
against any one ‘disease does not imply resisting power 
against any other; thus an individual innately strong 
against measles is not necessarily strong against tuber- 
culosis. The result of all this climination by diseases 
demonstrates the action of natural selection very beauti- 
fully. Every race is resistant to every disease strictly in 
proportion to its past experience of it. Thus English- 
men who have suffered much from tuberculosis are more 
resistant to it than West African Negroes who have 
suffered less, and much more resistant than Polynesians who 
have had no previous experience of it; that is, as a rule, 
Englishmen, under given conditions, contract the disease 
less readily, or if infected recover more frequently, or if 
they perish do so after a more prolonged resistance than 
Negroes and Polynesians. Negroes, on the other hand, 
as South American plantation experience proves, are more 
resistant to malaria than Asiatic coolies, who in turn are 
more resistant than Englishmen and Polynesians. 

Against. somie diseases (e.g. tuberculosis) no immunity 
can be ‘acquired, that is,. experience of the disease 
confers ‘no increase of resisting power,.. the disease 
pursuing a “course of‘ indefinite length. Against other 
diseases (e.g. measles) immunity may be, acquired, that 
is; ‘experience of the disease, if not fatal, confers after a 
definite- time a more or less permanent immunity on the 
sufferer. In the former case the survivors are mainly 
those who have an inborn power of resisting infection; in 
the latter they are thosd who have an ‘inborn power of 
recovering {rom infection. Evolution’ has proceeded ‘on 
these lines. Thus Englishmen are less readily infected 
with tuberculosis than Polynesians, but nearly all English- 
men, IJike Polynesians, readily take measles, - though’ a 
much greater proportion of them survive and acquire 
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immunity. Lastly, in relation to such very ‘‘ mild?’ 
diseases as chicken-pox, which render. the individual very 
ill while they last, but cause hardly any elimination, .no 
race appears to have undergone any change; for instance, 
no race, apparently, is more resistant to ‘chicken-pox than 
any other race. 

The pathogenetic organisms of all prevalent human 
diseases are more or less entirely parasitic on man. Most 
of them, therefore, flourish best in crowded populations, 
where they can pass readily from one susceptible individual 
to another. Thus tuberculosis is most prevalent in the 
slums.of’ great cities. An important exception is malaria, 
the parasites of. which require special conditions, and 
which, therefore, is more prevalent in the open’ country 
than in towns. The inhabitants of the eastern hemi- 
sphere have been afflicted by a multitude of zympotic 
diseases for thousands of years. Of old, with the increase 
of population, the conditions slowly became _ worse, the 
stringency of selection became greater, and the human 
races underwent continual evolution. But before the 
voyage of Columbus zymotic disease, with the exception of 
malaria, appears to have been almost, if not quite, un- 
known in the New World. We have fairly definite 
accounts of the first introdvction of most: Old World 
diseases to this and that aboriginal race, and of the 
frightful destructian of life that followed, the principal 
agent of elimination being tuberculosis. With their 
diseases the Evropean immigrants introduced modern 
civilised conditions of life, especially churches, schools, and 
other enclosed spaces in which the natives, crowded 
together, conveyed infection to one another, and clothes, 
which acted’ as a deterrent to cleanliness, and which, 
besides, harboured the microbes of disease better than the 
naked skin. As a consequence, except when protected 
by malaria in extensive forests or when dwelling remote 


in unsettled regions, the natives rapidly perished. It 
is a significant fact that, whereas in Asia and 
Africa every town inhabited by Europeans has _ its 
native quarter, no European town in the temperate 
parts of the western hemisphere (i.e. where tuberculosis 
is most rife) has its native quarter. Published 
health statistics demonstrate quite definitely that the 


abnormally high mortality of the natives is caused by 


introduced diseases. Since civilisation implies a dense and 
settled population, it Jollows that no race can now achieve 
civilisation that has not undergone’ evolution against 
tuberculosis and kindred diseases. The case of the 
Negroes is interesting. In Alrica they had undergone 
some evolution against tuberculosis. In America, when 
they were first taken to it, the disease prevailed to a'com- 
paratively slight extent, especially amongst the: agricultural 
population; but the conditions slowly became worse, and 
the descendants of the early slaves underwent concurrent 
evolution. To-day they are able to persist in the northern 
cities, though their death-rate there is still abnormally 
high. But thongh a constant stream of Negro slaves and 
soldiers (e.g. in Ceylon) was poured for centvries into 
parts of Europe and Africa, they have left no trace on the 
population. All perished in a few generations, the elimin- 
ation being so stringent as to cause extinction, not evolu- 
tion. It is tolerably certain that a fresh immigration of 
African Negroes to America would end as disastrously. 
These facts appear to establish conclusively two truths, 
first that evolution is due solely to natural selection, and 
second that variations, except, perhaps, in rare instances, 
are not due to the direct action of the environment, on the 
germ-plasm, but are ‘ spontaneous.’? The Lamarckian 
doctrine is quite out of court. If ever acquirements are 
transmitted, it shonld be in the case of the profound and 
lasting changes affecting the whole body which result from 
disease ; ‘but in no instance is the effect produced by any 
disease on the race similar to that produced by it on the 


individual. Thus tubercvlosis injures the individual but 
confers resisting power on the ‘race; measles confers 
immunity on the individual, but none on the:race. Were 


the Lamarckian doctrine true, man could not persist on 
the earth. Presumably. this is true of all other species, 
since probahly all, organisms are subjected to causes of 
slaw deterioration similar: to disease. If ever external 
agencies acting directly on the germ-plasm alter ifs com- 
position and so canse variations (of any sort) in offspring, 
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it should be when germ-cells are literally soaked for pro- 
longed periods ‘in’ some virulent toxin such as that of 
malaria. TPresumably’the effect should be a harmful one, 
and it should act in much the same way on the germ- 
cells of one individual as on those of another; the race 
should, therefore, by the accumulation of injury, steadily 
deteriorate until it becomes extinct; but in no case is this 
observable. A disease may exterminate a susceptible race, 
but there is no evidence that it is ever a cause of racial 
degeneration. The same is true of races exposed to the 
camplex of harmful agencies which surround urban life— 
filth, over-crowding, lack of light and air, of suitable food 
and exercise, and so forth. None of the races which have 
been longest and most exposed to them have become de- 
gencrate—for example, the Chinese, the Hindoos, the 
Egyptians, and the inhabitants of Europe. These races 
have merely become permanently resistant, preeminently 
capable of an urban existence. Red Indians and Poly- 
nesians perish en masse under such conditions. There is 
not an jota of evidence which demonstrates that the 
children of peasants if removed at birth to the city would 
on the average be hetter developed than the descendants 
of a line of slum dwellers. The legend that urban families 
tend tn become extinct within four genvrations is founded 
on the fact that migration and inter-marriage betwixt 
town and country is so great that no families purely urban 
for-four generations exist. . 

Bearing in mind the fact that races grow resistant to 
all diseases to which they are exposed, the only con- 
ceivuble non-miraculous cause of evolution (i.e. adaptation) 
is natural selection. But natural selection cannot act when 
any agency (e.g. malaria) causes a drift in a particular 
direction, i.e. when all variations are unfavourable, and 
offspring tend always to [ali below the parental mean. 
Students of evolution have generally thought of elimination 
in terms of sudden death as by the agency of carnivorous 
animals, when the individual who perishes dies in the ful- 
ness of his strength, and the individual who survives is 
strengthened rather than weakened by his efforts to evade 
destruction. - It is clear, however, when considering causes 
of slow deterioration, which affect practically the whole 
population during youth, that the doctrine of natural selec- 
tion is incompatible with the doctrine that variations are 
caused by the direct action of the environment. It is clear 
also that natural selection itself must always tend to establish 
a high degree of insusceptibility to direct action. A greater 
or lesser degree of susceptibility of the germ-plasm is itself 
a variation. The mare susceptible type of germ-plasth 
tends continually to be eliminated, and a high degree of 
insusceptibility established. This is not the same thing 
as saying that the germ-cells are inviolable and cannot be 
injured. [t is only implied that their .‘ hereditary 
tendencies’ are implanted in them almost as firmly as 
life. The behaviour of somatic cells confirms this view. 
A gland, for example, may be diseased for twenty years, 
yet on recovery we do not find a new type of cells; on the 
contrary, the descendant cells are quite of the old type. 

No doubt many instances of the alleged direct action 
of the environment on the germ-plasm have been recorded. 
Thus medical men have published statistics to prove that 
the children of alcoholics and consumptives tend to be 
insane; but as a rule this evidence is inconclusive in that 
it fails to demonstrate that the proportion of insane is 
higher among them than among the offspring of normal 
parents. Numerous other factors of error, also, are not 
taken inta account. In some cases published by biologists 
acguirements do not seem to have heen clearty differ- 
entiated from variations. Thus in the well known case of 
Weismann's butterflies (“‘ Germ-Plasm,'’ p. 399) we are 
not told that the darkening of colour produced by a 
higher temperature was accentuated during subsequent 
generations by similar treatment, nor that the darkened 
individuals reproduced their like in the absence of the high 
temperature. 1 priori there is no apparent reason why 
acquirements should rct he made in the germ-cell stage 
of the individual as well as during subsequent stages of 
developinent. In other cases, as ‘when plants ‘have been 
removed to a new environment, the effects of a different 
survival of the fit have not apparently been taken into 
account. ‘It must be remembered that natural selection not 
only adapts organisms to changing environments, but keeps * 
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them stable in stable environments, and so eliminates the 
variations which appear in the new surroundings. : 

It is not necessary, of course, to believe that variations 
are never caused by the direct action of the environment. 
Presumably’ the insusceptibility of the germ-plasm is due 
to evolution, and evolution is never perfect. It is only 
necessary to believe that in circumstances normal to the 
species the insusceptibility is so high that the amount of 
variations produced hy the direct action of the environment 
is so minute as to be negligible, t.e. not a cause of racial 
change. It is possible that when species are removed to 
very new environments (e.g. European dogs to India‘ or 
horses to the Falkland Islands) the germ-plasm is, some-, 
times changed hy conditions to which natural selection has 
not rendered it highly insusceptible; but the deterioration’ 
which is said to result in such cases is clear evidence of 
the necessity of this insusceptibility. II it be not estab- 
lished the species must perish. 

G. ARcuDALL REID. 


The Empire and University Life. 


Ix your issue of July 6 your powerful advocacy of a 
higher and broader education in our great universities 
casts me back in memory to more than fifty years ago, 
when I first was transported with delight at F. von 
Schlegel's great generalisation of the unity of the Indo- 
European family of languages. 1 was then astounded that 
Oxford and Cambridge, through so many centuries, had 
not seen this great truth. 

The theological and catustrophetic method had darkened 
the mental vision of both Oxford and Cambridge ; 
even the mighty Whewell, in i846, wrote from Cam- 
bridge :--** Not only, then, is the doctrine of the trans- 
mutation of species in itself disproved by the best physio- 
logical reasonings, but the additional assumptions which 
are requisite to enable its advocates to apply it to the 
explanation of the Geological and other phenomena of 
the earth, are altogether gratuitous and fantastical.""? 

From Oxford, her powerful son, the G.O.M., could 
not rise to [eel that the first chapter of Genesis was a 
sublime poem; he could not rise to feel the truth of the 
most elementary facts of geology; so enchained was his 
mind that he could not fect the poetry and spirituality of 
the '* Sacred Books of the East *'; the Hindu philosophers 
and poets give their ideal demi-gods a vast age, even to 
900,000 years; but they know that it is poetry and ideal. 
But Oxford's greatest son could not rise to such elemen- 
tary generalisation; he saw the great doctrine of “‘ con- 
tinuity ’ no wider than the concrete mythology of the 
Hebrews—he believed in the literal and personal 
Methuselah of 969 years ! : 

These modern examples of bad method are but glaring 
‘instances '* of the general bad method which permeates 
society, permeates the professions, above all, the pro- 
fessions of theology and medicine. 

The Method (see Coleridge) of Oxford and Cambridge 
in its influence on its sons always reminds me of the 
words of Sismondi*; writing of the ‘‘ erudition’ of the 
Greeks of the tenth century, Sismondi says :—'* Few (of 
their) books seem better constructed to show the vanity 
of erudition, and to place in strong contrast a vast extent 
of knowledge, with a total incapacity of deriving any 
useful results from it.”’ ‘‘ Were it necessary to choose 
between the whole experience which has been acquired 
and collected from the beginning of time, the whole rich 
store of human wisdom, and the mere unschooled activity 
of the hunmian mind, the latter ought, without hesitation, 
to be preferred. This is the precious and living germ 
which we ought to watch over, to foster, to guard [rom 
every blight. This alone, if it remain uninjured, will 
repair all losses; while, on the contrary, mere literary 
wealth will not preserve one faculty, nor sustain one 
virtue.”’ 

We do not want revolution, but an active evolution, both 
at Oxford and: Cambridge, based, as Coleridge said, on 
the ‘* historic sense.” ; ak: 

May 1 add my personal experience, that 1 have. been 
able to converse in a more genial, enlightened spirit and 


1 “¢ History of the Inductive Sciences,” 3rd ed., 1857, vol. iii, p. 481. 
= “ Fall of the Roman Empire,” vol. ti., pp- 258, 261 (1834). 
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method with Hindu Brahmans and gentlemen, and with 
cultured Moslems, in India, than I find it possible to do 
with clerics, the professional classes, and society magnates 
in Britain. 

It is to be hoped that ‘‘ more light’’ will evolve at 
Oxford and Cambridge, and a higher and truer method 
permeate their sons. GunGa-GuUNGa. 


A Solar Outburst (?). 


REFERRING to the note on solar activity in your issue of 
July 20, I shall be glad to know whether any correspondent 
observed a luminous outburst in the tail end of the great 
spot on the evening of July 16. 1 had been observing in 
the afternoon with an 84-inch reflector, but remarked 
nothing of the sort. At 5.30, however (the sun having 
got beyond range of my reflector), | was observing him 
with a small refractor, power 12, and sun-cap, when I 
at once noted the luminous appearance in question. 
It was roundish and about the size of the small spot near 
following limb, and it was brighter than the bright bridge 
in the large group. ( watched this bright spot until 7.30; 
next morning it had practically disappeared. Father 
Cortie courteously informs me that the Stonyhurst magnets 
were perfectly quiet on July 16, but that next morning, at 
8.15, there was a ‘‘very small but sudden and sharp 
movement on both the declination and horizontal force 
curves.”’ By that time the locality where the Inminous 
appearance occurred would not be far from central 
meridian. I also noticed a rosy hue pass over the bright 
bridge of great spot, but this may have been a mistake. 
T am, however, certain of the luminosity. 


Cardiff, July 24. ARTHUR MEE. 
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HE interesting paper read by the Director of 

Naval Construction at the summer meeting of 

the Institution of Naval Architects brings vividly 

home to us the progress made in the design of war- 

ships since Nelson fought, off Caoe Trafalgar, our 

last great sea fight. In our account of the proceed- 

ings at the meeting, printed last week, we referred to 

Sir Philip Watts’s paper, but it is worthy of more 

attention than brief mention in a report of a society’s 
meeting. 

We reproduce from among the illustrations accom- 
panying the paper the sheer draught of Nelson’s last 
ship, the Victory (Fig. 1). The original drawing of 
this most famous of all vessels of the Royal Navy was 
shown at the meeting when the paper was read. 
We also reproduce the sheer draught of the 36-gun 
frigate Syrius (Fig. 2), as affording an interesting 
comparison with a modern cruiser. .As is well known, 
the Victory was forty years old at the date of Trafal- 
gar, so that as she now floats in Portsmouth Harbour 
she numbers 140 years. She was, however, recon- 
structed in 1798, seven years before Trafalgar, and 
again in 1820. The effect of her first reconstruction is 
shown by the dotted lines of the engraving. The long 
time that the lictory remained on the active list is in- 
dicative of the slower progress of invention that char- 
acterised former times. If we go somewhat further 
back we have a still more striking example in the 
Roval William, a model of which 100-gun_line-of- 
battle ship was shown at the Naval Exhibition of 


WARSHIP 


18g1. She was built at Chatham Yard in 1670, was 
rebuilt at Chatham in 1692 on the same lines as 
those on which she was originally designed by 


Phineas Pett, and was again rebuilt at Portsmouth 
in 1719. As she was not broken up until August, 
1813, she was in existence when the battle of Tra- 
falgar was fought; but as Sir Philip Watts does 
not include her in his table of ships of the Royal 
Navy, October, 1803, we may conclude that before 
that date she had ceased to be considered efficient. 
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The long life of the warships of past times was 
not due to their more durable construction as com- 
pared to modern vessels, but to the lack of that in- 
ventive enterprise now made possible, primarily, by 
James Watt's labours. A steel vessel well built and 
properly kept up would be practically indestructible 
with fair treatment; but the same cannot be said of 
wooden ships. It is not because sound wood in it- 
self ts less strong than iron or steel, weight for 
weight, so much as that it cannot be procured in suf- 
ficiently long and conveniently sized pieces, a large 
number of joints and overlappings thus being neces- 
sary; but the chief drawback to wood is that it is 
not so suitable a material for making joints; as Sir 
Philip Watts says, ‘‘ The fastenings cannot develop 
the strength of the main body of the material.” A 
seam of rivetting in a properly designed steel vessel 
will join plates to frames or beams, or plates to plates 
in a way that no buffeting of the winds and waves 
will affect. That is not the case with the fastenings 
of wooden ships; as a matter of fact, most of the 
old men-of-war became ‘* hogged ’’ after some years 
The frequent reconstruction of wooden 
vessels of which we read was the result of these 
conditions. 

The causes which thus led to the decay of wooden 
ships, as individual structures, contributed to the 
permanence of their respective types, especially in 
regard to ships of the line. As Sir Philip Watts 
points out, it was *f owing to the limitations imposed 
on shipbuilding, when wood was the only available 
material, that length could not be largely increased 
without reducing to a dangerous extent the longi- 
tudinal strength of ships, and the only practicable 
means of largely increasing the number of guns was 
to increase the number of decks for carrying them.” 
There were, however, limitations to the extension of 
vertical dimensions as well as to the increase of 
horizontal dimensions. .\ few four-deck ships were 
built, but the advantages of the extra gun positions 
thus secured were more than counterbalanced by the 
defects of a high, unwieldy structure above water. 
Even three-deckers were at a disadvantage owing to 
their high sides; they were ‘‘ worse sailors and less 
handy in manoeuvring than two-declsers ’’; and, in- 
deed, when one looks at the old Victory towering 
above water, riding to her moorings in Ports- 
mouth Harbour, one wonders how these ships 
were ever sailed in any direction excepting 
broad off the wind. The high positions of the guns 
also necessitated a greater amount of ballast to give 
stability. All these circumstances joined in confin- 
ing the naval architect to short ships; and once 
Phineas Pett had developed construction to the full 
extent allowed by the limitations of wood as a 
material, and wind as a source of motion, there 
was little more to be said. Charnock, speaking of 
the Prince Royal, designed by Pett at the beginning 
of the seventeenth century, has said, ‘* This vessel 
may be considered the parent of the identical class 
of shipping which, excepting the removal of such 
defects or trivial absurdities as long use and ex- 
perience has pointed out, continues in practice even 
to the present moment.’* That sentence bridges over 
a period of more than 200 years of the history of 
naval design. 

When it was recognised that iron could be used for 
the construction of ships—that it was not, as some 
averred at the time, ‘‘contrary to the laws of Nature” 
—then the horizon of the naval architect widened as 
when fog lifts at sea. To design a ship of adequate 
strength became a science, for the stresses that hull 
structure of given scantling would stand could be 
calculated with precision; mathematics and a 
knowledge of physics took the place of bolts and 
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trenails. Before ihis era English models had fallen 
sadly behind those of our chief rivals. 
hard fighting, not by superiority or even equality 
of design, that victories were gained for our arms. 
Creuze, in his *‘ Treatise of Naval .\rchitecture,” 
published in 1846, speaks of the inferiority of British 
ship design, quoting Charnock to the same effect. 
“When an English fleet was in chase of a French 
fleet it was ships which were British built that fell 
into our possession; but almost on every occasion the 
French ships could evade ours. The losses sustained 
in the French Navy by foundering at sea, or by 


wrecks were principally those ships which had heen 


It was by , 
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ment of the Institution of Naval Architects this im- 
provement is mainly due; and, since its foundation 
in 1860, the application of scientific principles to ship 
design has made progress rapid beyond all precedent. 
Annual meetings bring together the leading mem- 
bers of the profession for the interchange of ideas, 
and in the Transactions of the institution may be 
found memoirs by the best authorities on all subjects 
connected with the science of naval architecture. 

It is well to remember, however, that, whilst there 
is much room for congratulation, the need for effort 
towards progress still exists, and perhaps to a greater 

‘degree than ever. For long after the introduction 
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Fig 1.—Navy Office, June 6, 1750. 


shows the vessel as altered. 


taken from us. On the contrary, the favourite ships 
in our fleets were those which had been taken from 
the French, and the instances in whieh French ships 
in our service were ever recovered possession of by 
them were extremely rare; we as far exceeding them 
in all that related to the manceuvres and manage- 


ment of ships as they did us in designing them.” 
As is well known, the Foudroyant, a two-deck ship 
captured from the French in 1755, served as a model 
for a new class, or, again to quote Creuze, ‘‘a very 
superior class of man-of-war which was adopted.’” 
abandonment of 
lead of 


It was not, however, with the 
wood that England ceased to follow 
France in ship construction. We 
remember that the first iron-clad 
ocean-going war vessel, La Gloire, 


the 


ae Sheer draught of 1oo-gun vessel Vicfory. Lengtb on the gun decks, 126 ft. ; 
151 ft. 33 in.; breadth extreme, 51 fc. ro in.; breadth moulded, so ft. 6 in.; depth in hold, 2x ft. 6 in.; burthen in tons, 


Length of the keel for tonnage, 
No. 2162#] ; the dotted outline: 


of steam propulsion, Great Britain, as the leading 
shipbuilding nation, held a position not seriously chal- 
lenged. We gave examples to the rest of the world; 
others took their practice from us. Of late, however, 
our supremacy has been attacked. There are ship- 
yards and marine engine works, many of them splen- 
didly equipped, in all the most important countries, 
and we may depend every effort will be made to em- 
ploy them fully and develop them further. The naval 
Powers are determined to construct their navies 
_ within their own domains, and some foreign Govern- 

ment; are giving inducements to shipowners and 

shipbuilders of a substantial nature, and such as are 


was French; and Sir William 
White in 1887 said, ‘‘it must be 
frankly admitted that the lead 
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taken by the French on both the 


steam and ironclad reeonstructions 


was the primary cause of most sub- 


sequent activity in warship build- 
rays 

We dwell on this point because 
it illustrates the evil of neglecting 
the application of scientific prin- 
ciples to practical affairs. Happily, 
since the period to which we 
Great Britain has done much _ to 
reproach under which she formerly 
labours of Scott-Russell, Rankine, William 
and many others raised ship design 
country to a position of which we may well 
be proud. Some of the later workers, like the 
late William John, have passed away, but, happily, 
the majority—and we may cite the author of the 
paper as among the most distinguished—are still 
with us. It is fair to add that it is to the establish- 
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Fic. 2.—Navy Office, September 30, 1795- 
lower deck, 148 ft. 10 in.; length of the keel for tonnage, 124 ft. of 1 
breadth moulded, 38 ft. rz in.; depth in hold, 13 ft. 3 in.; burthen in tons, No. 1033$4- 


Sheer draught of 36-gun frigate Syrizs. Length on the 
in.; breadth extreme, 39 ft. 7in.; 


not offered in this country. It is well to remember 


that Germany for some time past has not only 
possessed, but has constructed within her own 
domains, the mercantile vessels which hold the 


' premier position in the world. 


In shipbuilding, as in nearly all other manufactur- 


ing industries, we must neglect no chances. To de- 
sign a complex structure such as a high-class 
modern steamship needs an amount of accurate 


knowledge intelligently applied—that is to say, an 
amount of science—which is only within the com- 
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mand of those having every advantage for its ac- 
quirement. We here say ‘* design,’’ not copy, for the 
man or the nation that copies must necessarily lag 
behind those who originate. It is not a good sign— 
it is distinctly a bad sign—that, in spite of the efforts 
of some public-spirited and thoughtful members of 
the. Institution of Naval .\rchitects, shipowners 
and shipbuilders at large have not subscribed the 
really modest suni needed for establishing the pro- 
posed experimental tank at the National Physical 
Laboratory. It is by the aid of such a tank that the 
data needed for the scientific design of a vessel ean 
be worked out in their completeness; and such accu- 
rate knowledge as we have about resistance of ships 
is due to researches made by the aid of models in 
tanks. It is many years since an Englishman, Froude, 
established the first tank at Torquay, and, by his in- 
comparable experimental worl and_ scientific deduc- 
tions, put at our disposal the information needed to 
prosecute further inquiries in this direction; and 
now, after more than thirty years, although we 
claim to be the leading shipbuilding nation of the 
world—as we are in regard to bulk of tonnage con- 
structed—Mr. Yarrow has to depend on a German 
tank when he seeks information as to the 
resistance of vessels in varying depths of water. 
If our shipowners would “devote a small part 
of the energy they expend, and an infinitely 
small part of the money they waste on freight- 
Wars to an attempt to improve the designs 
of their vessels, it might tend to the stability of the 
British shipbuilding industry and to more satis- 
factory balance-sheets; it certainly would to a more 
worthy record of the country’s progress in ship 
design. 

Sir Philip Watts, who, as Director of Naval Con- 
struction, has at his command the well equipped and 
admirably staffed Government tank at Haslar, does 
not feel the need of such an establishment, and 
naturally does not refer to it in his paper. He gives, 
however, a sketch of the plan followed in scarphing 
frames and planking together so as to reduce 
the working of the different pieces on each other. 
The science of the metallurgist has removed that 
necessity by giving us a material which enables the 
side of a ship to be made practically a continuous 
Structure. The outer planking of ships of the line at 
the time of Trafalgar was 8 inches to 4} inches thick 
above water, and planking on the inside of the frames 
was from 4 inches to 5 inches thick. The frames 
themselves composed almost a _ solid wall, so 
that a combined thickness of nearly 2  feet— 
the thickness of the iron armour on the Inflexible 
—was available for resisting shot. Great attention 
was paid to seasoning timber; but when it came to 
a case of metal construction our ancestors were often 
a litile at fault, ‘‘ The older ships of the Trafalgar 
period were iron fastened and sheathed with copper. 
Considerable trouble was, however, experienced by 
the corrasion of the iron fastenings, so much so that 
in some cases, after three or four years, the ship was 
rendered unfit for foreign service. The intervention 
of substances such as felt, tarred paper, &c., between 
the copper and the wood bottom failed to protect the 
iron entirely, and at one time the Board of Admiralty 
contemplated discontinuing the sheathing of ships 
lying- in ordinary and fitting it to them immediately 
before going to sea.’”’ Thus do we sce how the 
want of a litile knowledge of natural laws caused 
ineficiency and loss of money; but there was 
excuse for our predecessors which we, who have 
their accumulated experience, cannot plead. 

Sir Philip Watts gives some interesting figures 
as to the cost of the older ships, and these may be 
compared with that of modern vessels. In 1719 the 
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cost of the Royal William, of 1918 tons, was 30,800l., 
or about 16], per ton. Whether or not this refers to 
Pett’s Royal I[Filliam, reconstructed in 1719, is not 
certain, but probably it does. In that case a good 
deal of the original structure might have remained, 
thus lessening the cost. The Royal George, of 2046 
tons, built in 1756, cost 54,700l., or 26-71. per ton. ‘‘ In 
1800 ships of the line cost 211. per ton, whilst in 1805 
the cost had risen to 35-4/. per ton.’’ These figures 
presumably refer to displacement tonnage, but 
whether guns are included we are not aware; we will 
conclude they are not, and see how former figures 
compare with those of the present day. The first 
class battleship King Edward VII., of 16,350 tons 
displacement, is to cost 1,410,g01l., excluding guns 
and ordnance stores; whilst the guns will come to 
89.070l., bringing the total eost ts within a few 
pounds of a million and a half. This would be some- 
what over $6.2]. per ton, without guns, as compared 
to 35-41. per ton at the date of Trafalgar. lf, how- 
ever, we could measure cost in terms of fighting 
efficiency we should doubtless find that we now get 
more for our money than our fathers did in 1805, 
for the Ning Edward VII. could have engaged the 
whole of the British Fleet at Trafalgar with the 
allied fleet thrown in. In armament the advance 
has been no less siriking. The old cast-iron 
smooth bores, with their wooden truck carriages, 
were trained by handspikes, used as levers under 
the brackets, and by side tackles; and they were 
elevated by handspikes, being held in position by 
quoins. Sir Philip Watts says that ‘ta 32- or 24- 
pounder, fought on the lower deck, had a range of 
only about 2000 to 2500 yards with 8° elevation, 
and of about 1500 yards with 4° elevation. The 
powder charge was generally one-third to one-quarter 
the weight of the shot. At close quarters a 24- 
pounder was said to be able to penetrate nearly 5 feet 
of solid oak and an 18-pounder half this amount.”’ 
These were not the heaviest guns in the service at 
the beginning of the last century, there being 42- 
pounders also; but guns of this nature, designed 
to form the principal armament for the lower decks 
of the largest battleships, were found to be too heavy 
to be worked quickly by the rude appliances then in 
use. A still heavier piece was later introduced, 
namely, the gscwt. 68-pounder. 

We have not information as to the thickness of 
solid oak which the round shot fired from these 
heavier natures would penetrate, but we may com- 
pare the 5 feet that would be pierced by the’ 24- 
pounder with the power of the guns of the present 


day. The modern i2-inch wire-gun of the Royal 
Navy, weighing 50 tons (about twenty times as 


much as the 32-pounder), is estimated to penetrate 
42 inches of wrought-iron at muzzle velocity of 2580 
foot-seconds and a muzzle energy of 39.280 foot- 
tons; at 1000 yards the penetration would be 38 
inches of wrought-iron, at 2000 yards 346 inches, 
and at 3000 yards 32 inches. The penetration of 
Krupp steel armour at 3000 yards would be but 14 
inches. These results are with uncapped projectiles. 
The longer 12-inch guns of .\rmstrongs or of Vickers 
will penetrate more than 51 inches of wrought-iron 
and will fire two rounds per minute. 

It will be seen from the above facts how enormously 
the powers of both attack and defence have increased 
during ‘the century. They would seem to have pro- 
gressed in about equal ratio, for Sir Philip Watts 
says .that ** the capability of the wooden ship to take 
punishment from the guns of her time was, except 
in one important respect, much the same-as that of 
a modern ironclad.’"’ The important respect, of 
course, refers to the shooting away of spars and 
rigging. $ 
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A table given by Sir Philip Watts comparing the 
weights apportioned to the different elements of de- 
sign in a battleship of 1805 and of a modern battle- 
ship respectively is interesting. The old ship is one of 
74 guns, and 20 per cent. of the total displacement was 
awarded to general equipment as against 4 per cent. 
for the 1905 battleship. Armament in. 1805 was 
to per cent. of the displacement; in the present day 
it is 19 per cent. The propelling arrangements are 
somewhat in the nature of a surprise, masts, sails, 
and rigging absorbing 8.5 per cent., and steam 
machinery only 10.5 per cent. of the displacement. 
There is, however, to be added to the latter figure 
55 per cent. for coal, but this is more than balanced 
by the 6.5 per cent. of the weight apportioned to 


ballast for giving the stability needed under sail. | 


Armour is naturally the great point of difference, for 
it takes up 26 per cent. of the displacement of a 
modern battleship. .\s against this but 35 per cent. 
of the total displacement is needed for the 
construction of steel hulls, whilst the wooden hull 
absorbed 55 per cent. of the total tonnage. It must 
be remembcred, however, that the construction of the 
“wooden walls’? was far more massive than was 
needed for ordinary purposes, and a good part of the 
55 per cent. might be set down as wooden armour. 
The remarkable thing is that iron plates were not 
applied earlier, before the French constructors set us 
the example; or, rather, it would be remarkable were 
the very conservative nature of the old admirals not 
remembered. 


THE LIGHT-PERCEIVING ORGANS OF 
PALA IES" 


pee subject of this most suggestive book has 

already been dealt with by the author in a pre- 
liminary way.? In its present form it has gained 
greatly in force and interest, and whether or no we 
are finally converted to Prof. Hlaberlandt's views there 
can be no doubt that they are worthy of serious 
attention. 

It is well known that the majority of leaves have 
the power of placing themselves at right angles to 
the direction of incident light, but the question of 
how the light stimulates the leaf to perform the 
curvatures and torsions which bring it into the ‘* light 
position ’’ is a problem which hitherto has hardly 
been attacked. ; 

The first question to be solved is what part of the 
leaf is sensitive to light. By covering the blade of 
the leaf with black paper, &c., Haberlandt shows 
that the principal and most delicate sensitiveness re- 
sides in the blade, although a coarser and secondary 
sensitiveness to the incident light is found in the 
stallk. It results from this part of the inquiry that 
the lamina of the leaf must contain the organs for 
light-perception, if such organs exist. Anything 
corresponding to a visual organ may be expected to be 
on the surface, although in such a translucent organ 
as a leaf this does not necessarily follow. It may, 
however, be said that Haberlandt is amply justified 
in looking for what he calls the ocelli of plants in 
the epidermis covering the upper surface of the leaf. 
We may therefore narrow the problem thus. [Imagine 
a horizontal leaf illuminated by light striking it 
obliquely from above at 45°; such a leaf is not in the 
“light position,’” and will execute a curvature 
through 45°, in fact until it receives light at right 

2 Die Lichtsinnesorgane der Laubblatier.” By Dr. G. Haberlandt 
0, 6. Professor der Botanik a, d. Universitat Graz. Pp. viiit143 
(Leipzig: Engelmann, 1905-) Price 6s. net. 

2 Berichte d deutsch bot. Geselischaft, Rd. xxii., 1904 (February), and 


in an address given in 1904 before the Ge-ellschaft dentscber Naturforscher 
und Aezte, and published by Bartb, of Leipzig, 
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angles to its surface. Then curvature ceases and 
the leaf remains in a state of equilibrium—satisfied, 
as it were, with the ‘light position."” The question 
is how the leaf differentiates between oblique and 
perpendicular illumination. Direct observation sug- 
gests an answer. Lf the epidermis of such a leaf 
as that of Begonia discolor be removed by a surface 
section, and mounted upside down and illuminated 
from below, then with a low powcr of the microscope 
it can plainly be seen that there is a bright spot of 
light on the basal (inner) walls of the epidermic cells. 
it can further be seen that the relation of the spot of 
light to the surrounding zone (which is more or less 
dark) changes when the specimen is obliquely 
illuminated. Thus in the case of the obliquely 
illuminated leaf we should have to imagine that the 
leaf is stimulated to curvature by the fact that the 
spots of light are not central in the cells, and that 
curvature ceases when the brightest illumination is 
once more central. Thus the plasmic membrane of 
the basal wall of each epidermic cell is supposed to 
have a quasi-retinal function by which the leaf is 
believed to orientate itself in regard to light. There 
is here, as Haberlandt points out, a certain resem- 
blance to the mechanism by which plants are by many 
botanists believed to react to gravitation, namely, by 
the pressure of solid bodies on different parts of the 
cell walls, just as the statoliths (otoliths) of certain 
animals, by pressure on different parts of the mem- 
brane of the statocyst, enable them to orientate them- 
selves in space. 

Haberlandt show's that the epidermic cell is well 
fitted to concentrate light. It is very commonly lens- 
like in form, its outer wall being convex, its inner 
wall either plane or curved. Haberlandt shows by 
geometrical construction that, taking the refractive 
index of the cell sap as equal to that of water, the 
focus is usually at a point either within the cell or 
below it in the other tissues. In either case a 
central illuminated region and a surrounding dark 
zone is produced on the basal cell wall. A further 
development of this type is the papillose  epi- 
dermic cells which give the velvety appearance to 
certain tropical leaves. This does not differ essentially 
from the first described type, but it has, according 
to the author, certain advantages which will be re- 
ferred to later on. It must not be supposed that all 
leaves have lens-shaped epidermic cells; some leaves, 
known as aphotometric, are indifferent to the direc- 
tion of incident light, and even in photometric leaves 
Haberlandt shows that discrimination is possible 
without the epidermis playing the part of a lens. 
Where the outer wall of the epidermis is flat, it often 
occurs that the inner wail bulges into the subjacent 
tissues or projects into them in the form of a trun- 
cated pyramid. In this case, when the light strikes 
the leaf at right angles, the central part of the basal 
wall, being more or less parallel to the surface, is 
more strongly illuminated than its peripheral parts, 
which are oblique. Thus without any lens-effect we 
get stronger illumination in the central region of the 
basal walls of the epidermis; and this may con- 
ceivably serve as a means of orientation. 

The most conclusive proof of the author's theory is 
given by the results of placing the experimental plants 
under water. If he is right in claiming a lens- 
function for the epidermic cells, it is clear that 
immersion in a fluid which has approximately the 
same refractive index as the ccll sap must interfere 
with the plant's power of light-perception; and this 
is, in fact, the outcome of his experiments. 

His first experiments (p. 89) were made with the 
hop (Humutus). Here, as in other cases, the stimulus 
of light is perccived by the leaf, and less perfectly by 
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the leaf-stalk. Four leaves were immersed, two (D) 
having their leaf-stalks darkened with tin-foil, while 
the stalks of the other two (L) were exposed to oblique 
light. .\fter three or four days the p leaves showed 
no signs of taking up the light-position, while the 
two L leaves showed well marked curvature towards 
that position. The experiment is of importance, since 
it shows that immersion in water does not prevent 
heliotropie curvature by interfering with respiration 
or by depressing the energy of the plant in any other 
way. The only explanation seems to be that of the 
author, viz. that in the leaves (p) with darkened 
stalks the lens-like epidermic cells of the leaf-blade 
are the only organs of light-perecption, and they 
being thrown out of action by the presenee of water, 
perception (and therefore curvature) is absent. 

Experiments of the same type were made with a 
like result on Ostrya vulgaris and Begonia discolor. 
It is to be regretted that the light-pereciving organs 
of such leaf stalks as were sensitive to light under 
water were not investigated. 

A striking result was obtained with Tropzolum 
(p. 92). The leaves of this plant are unwettable, and 
when immersed remain coated with a silvery mantle 
of air. The waxy layer, which gives this quality, may 
be removed by painting the surface with dilute 
alcohol without injury to the leaves. The result of 


immersion is that the normal leaves protected by a | 


laver of air react normally to oblique illumination, 
whereas the wettable leaves have lost the power of 
so reacting. This interesting result suggests to the 
author a new funetion for the waxy ‘‘ bloom "’ of 


leaves, i.c. that it saves them from being blinded by | 


a shower of rain. This theory he extends to velvety 
leaves, the strongly papillated epidermic cells of which 
stand up like islands when the surface of the leaf is 
wetted (p. 65). This is a striking fact in relation 
to the distribution of velvet-leaved plants, which 
are especially common in damp tropical regions. 
Another section of Haberlandt's evidence depends 
on the existence of highly specialised lenses. One of 
the most curious is that of Filtonia Verschaffeltii 
(Acanthacez), shown in Fig. 1. Here we have a 
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Fic. 1.—Ocellus of Fittonta Verschaffeltii. 
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dwarfed, two-celled trichome, of which the apical cell 
has the form of a bieonvex lens. In this ease there 
is a division of labour, the light focused by the lens- 
cell being perceived by the large basal cell. Direct 
experiment shows that, as might be expected, paint- 
ing the leaf with water in no way interferes with the 
effect, since the lens is raised above the layer of wet. 
Similar ocelli occur in Intpatiens mariannae, and 
here, as in Fittonia, it is interesting-to note that the 
ordinary epidermic cells, among which the ocelli 
occur, are markedly bad lenses. 

Quite a different type of lens occurs in Campanula 
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persicifolia; here (Fig. 2) the formation of a spot of 
light does not depend on the form of the epidermic 
cell as a whole, but on the existence of a lens-shaped 
silicified region in the outer wall of the cell. These 
struetures only oceur in perfection in a shade-loving 
form of the species, where they were noted by 
Heinrieher, who was unable to suggest a function 
for them. Direet observation proves that they are 
highly effeetive lenses. Similar organs are found in 
Petraca volubilis. We must pass over a number of 
other interesting specialised organs, but it is of 
importance to note that whenever ocelli oecur they 
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Fy, 2.—Ovellus of Campanula persicifolia. 


are to be found on the upper, and not on the lower, 
surfaces of leaves. It iy also particularly interesting 
to find that ocelli tend to oecur especially near the 
edges of leaves, t.c. just in those regions where the 
amount of movement, corresponding to eurvature 
through a given angle, is greatest. 

The author has onee more earned the gratitude of 
his fellows by his suggestive discoveries and speeu- 
lations He must be allowed to have made out a 
strong case for his theory, but he would be among 
the first to grant that more work is needed before it 
can be considered as completely established. an 


WHGENT PU BEICATIONS IN AGRIC IE! (Wiese 
SNCMEN CIE. 


7 VERY civilised State has recognised a_ special 

~ duty towards its farmers in the way of 
endeavouring to secure them against the purchase of 
adulterated manures, fraudulent feeding stuffs, and 
dead or impure seed, but different countries have 
taken very various means towards securing the de- 
sired end. The United Kingdom, probably beeause 
its representative farmers are men of substance, rather 
holds by the old caveat emptor maxim, and is content 
with providing the farmer with a machinery for 
getting an analysis below cost price, but a machinery 
sufficiently cumbrous to ensure that no one sets it 
in motion. Other nations, less intent, perhaps, upon 
a plausible case in Parliament, and more concerned 
in getting the thing itself done, have devised various 
systems of controlling the trade in such materials, so 
as to ensure that the smallest farmers shall be sup- 
plied with seed or manures reaching a_ certain 
standard of purity. The laws and methods adopted 
for securing such a control in the various States Prof. 
Giglioli passes in review,’ giving an account of the 
testing stations, the regulations, the fees, and even 
notes on the working details employed in the labor- 

1 €oncimi, Mangimi, Sementi, &c., Commercie, frodi, ¢ repressione 


delle frodi, Specialmente in ftalia.” By Italo Giglioli Pp. xvit759. 
(Rome: Annali d'Agricoltura, 1905.) 
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atories. To anyone interested either in the technique 
or in attempting to .ccure a more thoroughgoing 
system in this country, Prof. Giglieli’s book will 
provide a storehouse o1 information. 

We have before had occasion to comment upon the 
gigantic undertaking of the United States Depart- 
ment of Agriculture, which has embarked on the 
preparation of a map of the soils of the whole country 
on a scale of ene inch to the mile, accompanied by 
analyses of cach soil type with descriptions of its 
agricultural features and suitability to particular 
crops and methods of management. Criticism has 
not been wanting of the manner in which the work 
is being executed, but when something like 26,000 
square miles are being surveyed and mapped in the 
course of a year ut a cost of about 12s. per square 
mile tittle more than a first approximation can be 
expected. Objection has been taken to the system of 
adopting a local name, e.g. Norfolk sand, attaching 
it to a given soil tvpe, and using it all over the con- 
tinent for soils of that category, whatever their situ- 
ation or origin. But the argument is after all a 
formal one, and the value or otherwise of the survey 
ean only be judged by the farmer on the spot, whe 
finds that it docs or does not represent his own soil 
conditions and assist him to utilise them to the best 
advantage. 

To the foreign reader thesc volumes! are chiefly 
valuable as giving details of the nature of the soil, 
the elimate, and other factors of the notable farming 
areas In the United States. Here one can compare 
the conditions under which the very different wheats 
of the north-west or of the Pacific slope are grown, or 
make out the elimatie and soil requirements of such 
crops as cotton in Louisiana or tobaeco in Conneeti- 
eut. We miss in the present volume the photographs 
of the country which, to the outsider at least, were 
one of the most interesting features in the former 
issues, 

For many years Mr. T. Jamieson has been earry- 
ing on a series of agricultural experiments, or rather 
demonstrations, on a comparatively small scale, but 
in a very careful and neat fashion. Reports on the 
work done have been issued from time to time, and 
now the results, which extend over something like 
twenty-eight years, have been gathered together in 
the little volume befmre us.? The experiments illus- 
trate the well known principles of plant nutrition, and 
the account of them affords a brightly written résumé 
of the elementary faets eonnected with manures and 
their application to various erops. When here and 
there we read that this or that fundamental faet has 
been diseovered or proved by the Aberdeenshire Re- 
search Association, mueh as though Mr. Jamieson 
should tell us that he has discovered water is com- 
posed of eight parts of oxygen and one of hydrogen, 
we ean only admire the innocence in which Mr. 
Jamieson has managed to preserve his mind. Not 
for him the knowledge of good or evil that comes of 
reading other men’s work, either past or contem- 
porary. We miss, indeed, in this volume some of 
Mr. Jamieson’s engaging speculations, as when, in 
his 1903 report, he told us that potash “ appears to be 
the element chosen in nature to neutralise acidity, 
and facilitate transmission within the plant, for which 
purpose it is specially fitted by its alkalinity, solubility 
and soft or slippery character. Soda, whieh closely 
resembles it, hut is of a harder drier nature (as seen 
in the soft Potash Soap as compared with the hard 


1 ‘Field Operations of the Bureau of Soils, 1903." Fifth Report. 
Pp. 1310, and a case containing 78 maps. (Washington: U.S. Department 
of Agriculture, Bureau of Soils, 1904.) 

2 Science and Practice of Agriculture—Farmer’s Handbook.’ By 
T. Jamieson, Director of the Aberdeenshire Agricultural Research 
Assccistot, Pp. 173. (Aberdeen : The Author, 10 Belmont Street, 1905.) 
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Soda Soap) is unable to take the place of Potash in 
plants, as has been found by former experiments.” 
But as a result the book forms a sufficiently sound 
and quite elearly written introduction to agricultural 
chemistry, which, like a visit to Mr. Jamieson’s 
orderly demonstration plots at Glasterberry, may well 
be useful to sct farmers thinking about the way their 
crops grow. 


WOME, 


Tue address on ‘ Imperial Defence ’ delivered by Lord 
Roberts at a special meeting of the London Chamber of 
Commerce on Tuesday was a clear statement of the un- 
satisfactory condition of the armed forces of this country, 
j great military Powers. 
hope to 
like equal 


in comparison with those of other 
Lord Roberts that we could nat 
successful ugainst enemy anything 
strength, traincd and organised as are the armies of lead- 
ing nations. ft therefore, that we are as un- 
prepared for war as Sir Norman Lockyer showcd we are 
for the industrial competition of the future, in his presi- 
dential address to the British Association; and as to the 
way to remedy our deficiencies Lord Roherts’s address— 
mutandis supports ihe views expressed on that 
occasion. Higher education and scientific study must be 
applied to the arts of war as well as to those of peace if 
our country is to occupy a position in the first rank of 
progressive nations. Less attention must be paid ta such 
trivial matters as the shapes of headdresses or the cuts of 
jackets, and mare must be given to education and scientific 
In the war in the Far East, 


believes be 


an of 


appears, 


mutatis 


training from early youth. 
the Japanese have been successful because of their superior 
intelligence and scientific spirit. Let our statesmen learn 
from this that intellectual efficiency is now a truer safe- 
guard of a nation than physical strength. 


Tur Government Eclipse Expedition organised by the 
Solar Physics Observatory will leave for Gibraltar on 
Friday. The expedition, in charge of Sir Norman Lockyer, 
K.C.B., will tranship there to H.M.S. Venus, which will 
proceed to Palma, where, by permission of the Spanish 
Government, the instruments will be erected. Mr. Howard 
Payn, one of the volunteer observers, is already there super- 
intending the location of piers for the instruments. It 
was originally intended to observe at Philippeville, as Bona 
is occupied by two American parties, but the French 
Government would not give the necessary authc risation. 


Tue official party of the British Association, consisting 
of the president-elect and general and scctional officers, as 
well as other leading representatives of science, left 
Southampton on Saturday fast by the mail steamer Saxon 
to attend the mecting of the association in South Africa. 


Pr. A. C. Houstox has been appointed director of 
water examinations under the Metropolitan Water Board. 


Tue death is announced, at the age of forty-six years, 
of Mr. H. Lamb, of Maidstone, author of “ The Flora of 
Maidstone.”’ 


A RevtER telegram from Halifax, Nova Scotia, states 
that the Arctic exploration steamer, the Roosevelt, sailed 
from Sydney, Nova Scotia, on July 26. Commander Peary 
said he hopes to succeed in reaching the Pole, if nat early 
in 1906, then the next year. He proposes to start on his 


final dash far the Pole from the cighty-fourth parallel. 


AccorDinG to the British Medical Journal, a new society 
has been started in Paris for the scientific study of tuber- 
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culosis. The work of the society is to be purely scientific. 
The membership is restricted to thirty members, who are 
to be chosen irrespective of school or opinion, and there 
is to be no president. The members are in turn to preside 
at the meetings. 


At the opening meeting of the council of the Liverpool 
Institute of Tropical Research, held on ‘Monday, Sir 
Alfred Jones, the ehairman, remarked that in many 
respects countries such as Germany, France, and Belgium 
are applying scientific methods ta their commercial enter- 
prises, especially to those conducted in the tropics, with 
greater success than Great Britain; and that it is necessary 
for the British merchant to bestir himself and take 
advantage of every assistance that science can offer. He 
guaranteed the institute roool. a year for four years; and 
among other guarantees were :—Mr. W. H. Lever, 1000. 
a year for four years; Mr. ‘PF. Sutton Timmis, 250]. a year. 
It is proposed to take steps to obtain a charter of in- 
corporation for the institute, 


Tue tenth session of the International Statistical Insti- 
tute wus opened on Monday by the Prince of Wales, as 


honorary president of the institute, and of the Royal 
Statistical Society. In the course of his address, the 
Prince said:—‘* My revered grandfather, the late Prinee 


Consort, who did so much for the progress of science, was 
instrumental in rendering special assistance to the first 
effort of statistical science to secure for itself an assured 
and prominent position in the ranks of the older and better 
recognised sciences. Quetelet, whose name stands pre- 
eminent in that seience, was at one time the Prince 
Consort’s mathematieal teacher, and later on his elose 
personal friend. It was on the occasion of our great 
exhibition of 1851 that a large and distinguished company 
of statisticians was assembled in London. It was chiefly at 
the instigation af Quetelet that the question of instituting 
periodical international congresses for the discussion of 
questions of common interest and international concern 
was proposed. In consequence of this proposal an inter- 
national organisation was formed, and the first inter- 
national statistieal congress was held in Brussels in 1853. 
Later on, in 1860, London welcomed the international 
congress, which met under the presidency of the Prince 
Consort, who, in his opening address, remarked :— The 
importance of these international congresses cannot be 
overrated. ‘They not only awaken public attention to the 
value of these pursuits by bringing together men of all 
countries who devote their lives to this work, and who 
are thus enabled to exchange their thoughts and varied 
experiences. They also pave the way to an ugreement 
among different Governments and nations to follow up 
these common inquiries in a common spirit, by a common 
method and for a common end.’ This watchword of the 
congress of 1860 | would endeavour to commend to the 
congress of 1905 as worthily embodying its aims and its 
objects. National and social tendencies are to-day capable 
of increasingly accurate measurement with the aid of the 
very numerous statistical tabulations which now exist. In 
the future all branches of social science must lool for 
their advancement and increase of precision to the con- 
tinually improving character of the raw material furnished 
them by statisticians. For scientific Progress, however, a 
primary essential is active and effective cooperation among 
scientific workers in all countries in order that publicity 
can be given to their results and uniformity obtained in 
the collection and arrangement of data for the purpose of 
their eomman employment.” 
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Tne first number of a periodical for the publication of 
original investigations in economic biology will appear on 
September 29. The new magazine will be entitled the 
journal of Economic Biology, and will be edited by Mr. 
W. E. Collinge, with the cooperation of Prof. A. H. R. 
Buller, Prof. G. H. Carpenter, Mr. R. Newstead, and Mr. 
weleae Shipley Rhos 


Nos. 1 and 2 of vol. xxvi. of Notes from the Leyden 
Museum are entirely occupied by a memoir by Dr. O. 
Finsch on the birds collected by Dr. A. W. Nieuwenhuis 
in Dutch Borneo, more especially in the districts of 
Mahakam and Kajan. No less than 209 species were re- 
presented in the collection. The paper is illustrated with 
a coloured plate of the new species Poltolophus 
nienwenhutst, well with a map of the districts 
traversed by the explorer. 


as as 


THE most generally interesting item in the June number 
of the Victorian Naturalist is the description by Mr. J. A. 
1lill of fights between two species of ants. One of the 
two is the large soldier-ant (Formica purpurea), a species 
which forms huge nests, and is capable of overpowering 
such ereatures as small snakes. Nevertheless, this species 
vanquished und exterminated by a small black ant 
scarcely one-third its size, the battles between the two 
often lasting months, and the victors finally taking 
possession of the nests of the vanquished. 


is 


At the annual meeting held in May last of the Boston 
Soeiety of Natural History, the curator of the museum 
reported (Proceedings, vol. xxxii., No. 5) that the plan for 
re-arranging the collections referred to at the previous 
meeting had been in great measure carried out, and that 
the New England mammals and birds now occupy all the 
eases on the main floor of the building with the exception 
of one temporarily devoted to the palzontology of the 
district. This special attention to the proper display of 
the local fauna is a feature which should be copied by all 
provincial museums. 


Tue July number of the Zoologist contains a full report 
of a lecture on the migration of birds defivered at the 
recent International Ornithological Congress by Mr. Otto 
Herman, director of the Hungarian Central Office of 
Ornithology. The feecturer directed special attention to 
work which had been accomplished in Hungary in the 
matter of recording the dates of arrival and departure of 
migratory species by means of the services of a very large 
number of observers scattered all over the country. It has 
heen ascertained, for example, that it takes one hundred 
and five days for swallows to complete their migration 
throughout Europe, that is to say, from Gibraltar in the 
south to Lulea in the north, the young being fully fledged 
in the former locality by the time the old birds have 
reached the latter. Even in Hungary itself the period of 
arrival may last as long as seventy days, the time that the 
species spends in that country averaging one hundred and 
sixty-seven days. 

Ix recording a colfeetion of fishes obtained by Dr. B. 
Dean from Negros Island, Philippines, Messrs. Jordan and 
Seale (Proc. U.S. Nat, Mus., No. 1407) take occasion to 
mention that a large percentage of the small species, so 
often neglected by eoflectors, appear to be new. Taken 
generally, the Philippine fish fauna seems to be very 
simifar.to that of the Indo-Malayan archipelago, although 
a few species are identical with Indian forms. In the 
course of their list the authors give an example of one 
of those transpositions of generic names which are so 
hostile to the real progress of zoology. In this particular 
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nstanee the name Amia, so universally in use for the 
American bow-fin, is employed to designate the perch-like 
fishes commonly known as Apogon. 


We have recently received five parts of the Proceed- 
ings of the U.S, National Museum. \n the first of these 
(No. 1408) Mr. T. Gill contributes the results of investi- 
gations into the life-history of the sea-horses (Hippo- 
campus), a subject which has hitherto received but little 
attention. One of the illustrations shows a male dis- 
charging the young from its brood-pouch. In the second 
(No. 1409) Mr. B. A. Bean describes and figures an adult 
specimen of the extraordinary Japanese goblin-shark 
(Mitsukurinu owstoni). The third (No. 1411) contains a 
list, by Mr. H. C. Oberholser, of birds collected by the 
well known traveller Dr. W. L. Abbott in the Kilimanjaro 
district, several of which are described A de- 
scriptive list of a collection of caterpillars and chrysalises 
cf Japanese Lepidoptera, by Mr. H. G. Dyar, constitutes 
the fourth fasciculus (No. 1412); while in the fifth (No. 
1413) Mr. W. H. Asmead records Hymenoptera new to 
the Philippine fauna, with descriptions of new species. 


as new. 


Pror. A. Giarp, of the Sorbonne, has favoured us with 
separate copies of three articles by himself from vol. xxxix. 
of the Bulletin scientifique de lua France et de la Belgique. 
In the first of these, entitled ‘‘ Pacilogonie,’’ the author 
discusses whether in the case of organisms of which the 
adults are more or less similar to one another, while their 
embrvogeny is different, more importance should be 
attached to the evolutionary dissimilarities or to the 
similarity of the adults. The title for the phenomenon is 
The secand paper will delight the hearts of lovers 
ef the oyster, the author remarking at the conclusion of 
this communication, which is entitled ‘‘ La Prétendue 
Nocivité des IJuitres,’’ that he ‘t could wish there existed 
in the world ro other cases of typhoid save those induced 
by eating tainted oysters.’”” In the third communication 
Prof. Giard discusses the drift (ftendance) of modern 
morphology and its relations to other sciences. 


new. 


A parerR on the development of the ascus and on spore 
formation in the Ascomycetes, by Mr. J. H. Faull, pub- 
lished as vol. xxxii., No. 4, of the Proceedings of the 
Boston Society of Natural History, gives a detailed de- 
scription of the nuclear changes for Neoticlla albocincta, 
Sordaria fimicola, and a species of Hydnobolites. The 
origin of the asci was in most eases traced to the pen- 
ultimate or terminal cells of ascogenous hypha, and _ it 
was found that the uninucleate stage of the young ascus 
was always preceded by a [fusion of two nuclei. From his 
observations of the method by which the spores are de- 
limited, the author favours the view that the ascus is 
homologous with a zoosporangium, and would derive the 
Ascomycetes from such a group as the Peronosporca: or 
Saprolegnica:. 


Ix a paper forming No. 1405 of the Proceedings of the 
US. National Museum, Mr. R. MacFarlane, the chief- 
factor of the Hudson Bay Company, contributes a series 
of highly interesting notes on mammals collected and 
observed in the northern Mackenzie River district, North- 
Western Territories of Canada. For two-and-forty years 
(1852-1894) Mr. MacFarlane was stationed as a post and 
district manager in these territories, and therefore had 
unrivalled opportunities for observing the fauna in its 
days of abundance. Unfortunately, as he himself con- 
fesses, except when stationed at Fort Anderson the author 
did not take full advantage of these opportunities either in 
the matter of collecting or observing; nevertheless, such 
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observations as have been recorded are of the highest 
interest and value, and one cannot help regretting that 
they were not published in a British or colonial serial, and 
also that the author’s services were not long ago enlisted 
on behalf of the British Museum. The paper was, indeed, 
it appears, prepared to a great extent for publication at 
Cumberland Jlouse, the headquarters of Cumberland 
District, in the winter of 1890-1, but for various reasons 
it was not campleted, and several sheets of the Mbs., 
together with various memoranda, were subsequently lost. 
The paper is a perfect mine of information with regard to 
the fur exports of the Hudson Bay Company in the ald 
days. 


Two memoirs have lately been published by the Carnegie 
Institution of Washington which contain results of interest 
in reference to problems of heredity. The first of these, 
by Vie Gast discusses the coat 
characters in guinea-pigs and rabbits. Three alternative 
pairs of coat characters in guinea-pigs are shown to con- 
form generally to Mendel’s law. These are :—albinism 7, 
pigmentation, smooth v. rough coat, and long 7. short 
coat, the first named in cach pair of characters being 
recessive with respect to the second. The author dis- 
tinguishes between characters which are recessive and those 
which latent; hy the fatter he means certain 
‘©dominant ’’ features which depart [rom Mendel’s law 
in being capable of renewed activity under certain con- 
ditions even in ‘‘ recessive ’ gametes. The facts given in 
the paper supply abundant illustrations of the variety of 
conditions under which blended inheritance, as in Mendel’s 
Hieracium experiments, may occur in place of the strict 
Mendelian segregation. In the second paper, which is by 
D. T. Macdougal, assisted by A. M. Vail, G. H. Shull, 
and J. K. Small, a full account is given of the various 
forms of (Enothera which have constituted the chief 
material for De Vries’s ‘t mutation "’ theory, and of the 
relation between them. It is shown that O. lamarcktana 
is in all probability a true and independent species native 
to America; and the authors reeord the re-discovery of 
the habitat of O. grandiflora, the place of habitat of which 
in the American flora had become doubtful. Both memoirs 
are well illustrated by woodcuts and half-tone plates. 


phenomena of 


are 


Dr. H. Mictiorato announces in vol. ii., part ii., of 
JAnnali di Botanica that he is preparing an analytical 
dictionary of vegetable teratolngy as a subsidiary work to 
Penzig’s ‘' Pflanzen Tcratologie,"’ and requests that workers 
in this subject will cooperate by sending copies of their 
papers to him at 9b rue Panisperna, Rome. 


Pror. F. W. Oniver, in an article in the Biologisches 
Centralblaitt (Juce 12) on the newly discovered seeds of 
the Carboniferous ferns, summarises the results of recent 
investigations in fc.il botany which have led to the form- 
ation of a separat: group, the Pteridospermez, including 
the Lyginodendrea: Medullose. The paper is illus- 
trated with figures cf sections and a model of the seed 
in its cupule of Le 


and 


‘nostoma Lomaxi. 


We have received from Brazil the first number of the 
Revista da Sociedady Scicntifica de Sdo Paulo. \t contains 
the first instalment of a report, written in French, of a 
voyage made in 1825 by Hercules Florence from the Tiete 
to the Amazon by the Brazilian provinces of St. Paul, 
Matto Grosso, and Gran Pura. There is also a valuable 
memoir on the Brazilian Tabanida, written in German, by 
Dr. A. Lutz, director of the bacteriological institute of the 
State of S40 Paulo. Lastly there is a paper, written in 
Portuguese, by Erasmo Braga, on the gold mines of Ophir. 


328 


THE seeding of pastures is a matter of primary import- 
ance to owners of grazing land, and it is certain that many 
farmers will obtain useful information from the experi- 
ments conducted under the direction of Mr. A. N. 
M’Alpine, which are described in Bulletin No. 31 of the 
West of Scotland Agricuitural College. Fourteen different 
mixtures were tried, three containing rye-grass in excess, 
three without rye-grass, and four were special mixtures ; 
of the latter Timothy and cock's-foot mixtures in suitable 
quantity were especially efficacious in checking Yorkshire 
fog and bent grass. With respect to rye-grass, it was 
demonstrated that both the perennial and the Italian 
varieties should he sparingly sown. 


Tue cultivation of oranges in Dominica is discussed by 
Mr. H. Hesketh Bell in No. 37 of the pamphlet series 
issued by the Imperial Department of Agriculture for the 
West Indies. Mr. Hesketh Bell has been growing oranges 
for some sears on two experimental stations, and has 
shipped sampie boxes at different times to England which 
have realised remunerative prices at Covent Garden. 
Experience has proved that budded oranges are inuch 
superior to seedlings, and the varieties ** Parson Brawn”? 
and © Jaffa "’ are recommended as being hardy and prolific, 
while the ‘ Washington Navel "’ also appears to thrive 
well. Emphasis is laid on the necessity for exercising 
the greatest care in handling and packing the fruit, so 
that Dominica brands may secure a good name on the 
market. 


THE banana industry was unknown to Costa Rica 
twenty-five years ago, says a writer in the Journal of the 
Society ‘of Arts (July 28), but it has reached such propor- 
tions, especially within the last few years, that bananas 
now form the main export of the country. At the close 
of 1904, about 50,000 acres were devoted to banana grow- 
ing in Costa Rica. The trade was exclusively confined to 
the United States until 1962, when the fruit was exported 
to England, with gratifying results. France, Germany, 
Italy, Spain, and other European countries do not as yet 
consume the banana, but as soon as a substantial increase 
in the acreage is reached, and with the present facilities 
for transportation and the use of ships equipped with cold 
storage, the market will be extended probably to those 
countries. The amount exported from Port Limon during 
the five years ended with June 30, Igng, was as follows, 
‘a bunches :—1900, 2,$04,103: 1901, 3,192,104; 1902, 
4:427,024; 1903, 5,261,600; and 1904, 5,760,00n. The 
following figures show the probable cost and profit on a 
tract of 1ne acres planted in bananas. Original outlay :— 
land (41. per acre), yool.; reducing land and bringing it 
to a banana-bearing condition (10l. per acre), 1oanl.; total, 
1gool, Gross returns, 180 stems per acre per annum, 
i116]. Expenses :—cutting and hauling the fruit, and 
keeping the plantation clean, 288/., manager (20/. per 
month), 240/.; total, 528/. Net return on investment, 588i. 
Under favourable conditions, a banana plant may give a 
stem of fruit in nine months, but it generally takes from 
fifteen to eighteen months for the average plantation to be 
in full bearing. The life of a plantation varies according 
to the fertility nf its soil and topographical situation. 
Some soils may need a rest in six or seven years, while 
others may last practically for ever, as in cases where 
periodically enriched by alluvial deposits. it is understood 
that fine flour can be made from bananas, and that fibres 
from the leaves and stalks could be extracted and success- 
fully worked, but as yet nothing in this direction has been 
done in Costa Rica. 


WenIRO5, VOL, 72] 


NATURE 


[AuGusT 3, 1905 


TuE Engineering and Mining Journal directs attention to 
the increasing tendency to use copper as the collecting 
agent instead of lead in smelting gold and silver ores. 
Smelting on the copper basis is decidedly cheaper than on 
the lead basis. 


We have received part i. of the annual report of the 
director of the Philippine Weather Bureau for the year 
1903, containing hourly observations of atmospheric pheno- 
mena at the Manila Central Observatory. The assistant 
director contributes a useful climatological summary for 
the year, together with monthly and daily amounts of 
excessive rainfall that have occurred since 1865. Photo- 
graphic illustrations are given of the havoc wrought by 
one nf the two destructive cyclones which traversed the 
archipelago. Unfortunately, there no good anemo- 
meter at any of the towns that suffered most severely. 
Manila itself escaped these violent storms. 


was 


Yue Hamburg Meteorological institute has issued vol. 
xiii, of *‘ Deutsche tiberseeische meteorologische Beobacht- 
ungen,'’ igo5. As may be inferred from the title, the 
work contains observations made at places abroad, under 
German control. In the present case it refers entirely to 
some twenty-two stations in Gserman East Africa, and the 
tables have been prepared and printed with the liberal 
assistance of the Colonial Department of the (German 
Foreign Office. It contains more than 30n pages of 
valuable observations, and is a very important cantribu- 
tion to the climatology of Africa, with explanatory details 
relating to each of the stations. For some of them hourly 
observaticns are given from self-recording instruments; 
at others eye observations have been made scveral times 
daily. 


‘\ paper entitled ‘‘ Records of Differences of Temperature 
between McGill College Observatory «and the Top of 
Mount Royal, Montreal,’’ by Prof. C. Mcl.eod, was read 
at the meeting of the Royal Society on June 8. The chief 
object of the paper was to show the advantage of Prof. 
Callendar’s electrical recorders, in connection with the use 
af platinum thermometers, in obtaining trustworthy in- 
dications of the variations of temperature at a distance in 
a situation inaccessible for the greater part of the winter. 
The horizontal distance between the stations was 3300 feet, 
and the difference of altitude 620 feet. The first year’s 
working (July, 1903, to May, 1904) showed that range 
of variation was considerable, and often changed very 
rapidly ; on some occasions the temperature at the higher 
station was 6° F. or 7° F. above the lower, on others it 
was 25° below. A comparison of the records showed that 
any marked change of temperature at the lower station was 
almost invariably preceded by a similar change at the 
higher station at an interval of twelve to twenty-four hours. 
{ft is claimed, we think with fairness, that this system of 
recording meteorological data appears to nvercome the 
difficulty and expense of maintaining a staff of observers 
at an inaccessible station. 


At the last annual meeting of the Royal Meteorological 
Society, the president, Captain D. Wilson Barker, gave 
an interesting address, illustrated by a number of lantern 
slides, on the connection of meteorology with other sciences. 
fle pointed out several of the most evident influences of 
metcorology to the genlogical observer, such as rain, ice, 
snow, &c., and the rock-splitting action of great changes 
of temperature. As regards zoology, the influence of 
meteorology on animal life is all-pervading. Among the 
mast common results are mentioned the winter sleep of 
various animals, and the summer sleep of some fishes and 
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reptiles. Dr. Dickson, Dr. Mill and others are studying the 
effects of changes of climate on sea organisms generally. 
Agriculturists are miore dependent on the weather than 
any other class of persons. Were it possible to issue fore- 
casts for a longer period in advance, farmers would be 
much benefited. Captain Barker considers that the effect 
of weather upon health has not received a fair amount of 
scientific notice. While medical officers write voluminous 
reports on the public health, many of them ignore the 
meteorological conditions of the districts under review. 
We think we are justified in cluiming exception for the 
reports of the various registrars-general, which contain 
carefully prepared meteorological statistics. 


In the Rendiconti of the Lombardy Academy, xxxviii., 
2, Prof. Ernesto Pascal gives a classification of 
various forms of twisted sextic formed by the intersection 


the | 


of a quadric and a cubic, with special reference to the | 


number of their real tritangent planes. 


We have received the third edition of Dr. Richard 
Dedekind’s pamphlet on ‘* Stetigkeit und irrationale 
Zahlen,”’ which may now fairly claim a place among the | 


mathematical classics. It originated about the year 1855, 
when the author was charged with a course of lectures 
on the calculus, and found no satisfactory treatment of 
the continuity hypothesis in existence. On November 24, 
1858, Dedekind discovered a definition of continuity which 
he imparted to }urége a few days later, and the present 
pamphlet was written in 1572 in commemoration of his 
father’s jubilee. 


tn the Bulletin of the American Mathematical Society 
for June, Dr. Edward Kasner directs attention to a 
significant dialogue in Galileo's ‘‘ Discorsi e dimostrazioni 
mathemetiche "’ of 1638, in which modern concepts of 
infinity as laid down by Bolzano, Cantor, and Dedekind 
appear to have been foreseen by that philosopher. In 
this dialogue Salviati points out to Simplicio that since 
every number has a square there must be as many squares 
as there are numbers, but, on the other hand, since there 
are many numbers which are not squares there must be 
more numbers than squares. In answer to Simplicio’s 
question ** What is to be our conclusion? *’ Salviati gives 
the following remarkable reply :—‘‘ | see no escape except 
to say: the totality of numbers is infinite, the totality of 
squires is infinite, the totality of roots is infinite; the 
multitude of squares is not less than the multitude of 
numbers, neither is the one greater than the other; and, 
finally, the attributes of equal, greater and less are not 
applicable to infinite but solely to finite quantities.”’ 


Mr. J. J. Ilicxs, of Hatton Garden, hus submitted a 
two-foot rule designed by Mr. Scott which is worthy of 
notice. When opened out like an ordinary carpenter’s 
tule one face shows inches und sixteenths along one edge 
and millimetres along the other, while between them the 
divisions are repeated in juxtaposition for the purpose of 
more accurate comparison. It is the other face of the 
rule, however, where the greater novelty is ‘to be found. 
Here there are four double comparison scales of English 
and French measures of length, weight, capacity, and fluid 
measure. ‘Taking the first as an example of the system, 
a length of about 10 inches shows comparison quantities 
from 1 inch to 60 miles juxtaposed, but the divisions are 
not equispaced, as in that case nothing much less than a 
mile would be visible. They are therefore 
Jogarithmically, so that the first inch covers a space of 
nearly half an inch. This is divided into eighths, and each 
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of these by estimation could be read to tenths. The next 
two inches occupy the same space, and so, of course, do 
the next four, and so on. In a distance of 13 inch or 
38 millimetres, a reading is increased ten-fold. Of course 
such comparison scales have the advantage of the ordinary 
slide rule that at all parts of the scale readings are made 
with the same proportional accuracy. For instance, on 
the scale now referred to 1 inch is opposite 25 and a smafi 
half-miflimetre, 113 yards is opposite 10} mettes, 5 miles 
is half the thickness of the line beyond 8% kilometres, and 
similarly 50 beyond 80. In short, the accuracy with which 
any of these comparison scales may be read is the same 
as that which would apply to a slide rule in which the 
A line from 4 100 was 3 inches long. For quick 
and fairly aceurate comparison of lengths, weights, cubic 
and fluid measures, this face of the rule is most convenient. 


We have received several papers dealing with projects 
(not performances) of artificial flight the general character 
of which sufficiently shown by the following brief 
summaries :—Arnold Samuelson, in a fecture published at 


is 


| Hamburg (London: E. und F. N. Spon), asserts that all 


flying animals (insects and birds) have flat, not curved, 
wing surfaces, that the normal air-pressure on a_ thin 
supporting plane is independent of the angle of incidence 
at which the plane moves forward, that the pressure on a 
rectangular plane decreascs uniformly from front to back, 
giving a centre of pressure at one-third the distance from 
the front to the backs surface, and other conclusions equafly 
at variance with many generiully accepted theories, Dr. 
Federico Sacco, in a paper entitled ** L’Aerovoie ”’ (Turin: 
P. Gerboni), proposes a captive balloon attached to a 
smalf trolley running along a kind of elevated cable raif- 
way as a cheap and rapid means of locomotion which 
would be unaffected by such trifling terrestrial obstacles 
mountains and lakes; in windy weather a 
voyage on such an apparatus would doubtless be highly 
thrilling. For the argument of cheapness Dr. Sacco is 
responsible. M. René de Saussure, writing in the Revue 
scientifique for May 27, describes the ** hélicoptére 
aéroplane’’ of MM. H. and .\. Dufaux, which, roughly 
speaking, consists of a pair of double-surface gliders placed 
fore and aft, with two screw propellers arranged side by 
side between them rather nearer to the front than to the 
back gliders. Of this apparatus only small models have 
been tried, and a large sized machine 8 metres long and 
3 metres broad which has been constructed has not yet 
been experimented on; the anthors, however, give full 
details as to how to start the machine and to land safely. 
The latter operation, as shown in the diagram accompany- 
ing the article, bears a rather ominous resemblance to the 
motion of a dynamically unstable glider previous to cap- 
sising. We cannot close the list without referring to a 
paper by Mr. F. W. H. Hutchinson, read at Cambridge 
and published in Knowledge and Scientific News for June, 
describing experiments on models with bird-like wings, 
which have already yielded some interesting results in the 
study of natural flight. The wings in this case were not 
assumed to be flat, but of the curved form, which the 
author describes as the ‘* ILargreave curve.”’ 


’ 
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Messrs. WirneRsy AND Co. have issued the prospectus 
of a book on ‘‘ The Birds of Hampshire and the Isle of 
Wight ’’ which they have in preparation. The work is by 
the Rev. J. E. Kelsall und P. W. Munn, and is claimed to 
be the first complete history of the birds of Hampshire and 
the Isle of Wight published. The werk will contain a 
large-scale cofoured map, and be illustrated by reproduc- 
tions of drawings and photographs. 


‘OUR ASTRONOMICAL COLUMN. 


OBSERVATIONS OF JUPITER’s GREAT RED Spot.—In 
No. 4034 of the -lstronomische: Nachrichten Mr. Stanley 
Williams gives the results of the observations of the Great 
Red Spot on Jupiter made by him during the period June 
20, 1904-January 21, 1905. 

During this opposition the phenomena proved of ex- 
ceptional interest on account of the vagaries in the relative 
motions of the Red Spot and its immediately surrounding 
features. 

When the first observation was made, on June 20, it 
was seen that the immense mass of dark material, known 
as the south tropical disturbance, had, after making a 
complete circuit of the planet, again overtaken and 
enveloped the Red Spot. On July 26 nearly all this dark 
material had drifted past the Red Spot, which in August 
Was quite separate, but very faint. 

Mr. Williams’s observations also afforded further evidence 
of the variable rate of motion of the Great Red Spot. 


Sun-srot SPECTRA.—During the year ended March, 1905, 
Mr. W. M. Mitchell, of the Princeton Observatory (N.J.), 
made an exhaustive series of observations of that part of 
the sun-spot spectrum which is included between F and a. 
These observations took note of the two separate features 
of the spot spectrum :—(1) the nearly continuous absorp- 
tion known as the spot-hand, and (2) the affected Fraun- 
hofer lines. A rapid survey of the whole region was first 
made on cach observing day, and was followed by an 
exhaustive examination of some smaller portion. In 
regard to the first of the above features, Mr. Mitchell 
arrived at the conclusion that the band-lines are lines which 
do not appear in the Fraunhoferic spectrum at all, and he 
submits facts in favour of this view. 

In observing the affected Fraunhoferic lines, the observer 
recorded nine different phenomena (e.g. widening, reversal, 
obliteration, &c.), and in his table of the 68a lines which 
he observed in the spot spectrum, he classifies each line 
according to the manner in which it was affected. The 
intensities of the widened lines, their intensitics in the 
nermal solar spectrum, the number of times each line was 
observed, and various other details concerning the affected 
lines are also recorded in the table. 

Each element involved is then considered separately, and 
a number of valuable conclusions are deduced. Whilst 
vanadium and titanium are the most important elements 
concerned in sun-spots, as previously shown by Young, 
Cortie, and Lockyer, Mr. Mitchell finds that manganese 
plays an important réle, 45 per cent. of its lines being 
affected. A striking comparison is drawn between the 
behaviour of certain manganese lines in the successive 
observations of the great sun-spot of February last. On 
February 3 and 4 they were noted as being strongly re- 
versed, whereas on March 3 they were no longer reversed 
but were excessively widened and very hazy. — : 

The following general conclusions were arrived at by 
Mr. Mitchell, and agree, in general, with those recently 
published by VProf. Fowler in the Monthly Notices :—- 
(1) Lines frequently seen in the chromosphere are, with 
two exceptions, but little affected in spots; (2) high-level 
chromospheric lines are not affected in spots; (3) lines 
greatly affected in spcts are seen but rarely in the chromo- 
sphere. ; 

From his observations and conclusions Mr. 
deduces that sun-spots are, at least, below the chromo- 
sphere, and are probably caused by the heated vapours 
from the lower levels oozing through and vaporising the 


clouds of the photosphere (Astrophysical Journal, No. 4 
Vol Sil) 


Mitchell 


AN INTERESTING ASTEROID, OccLto [475 .—Owing to its 
large southerly declination, —62°, at the time of its dis- 
covery, the minor planet Occlo was looked upon as of 
special interest, and when the orbit was computed and 
found to have a greater eccentricity than that of any 
other known asteroid the interest in this object was in- 
creased. This great eccentricity suggested that Occlo 
might be looked upon as the connecting link between the 
asteroids and the periodic comets, In order that the object 
should not be lost sight of, Prof. Kreutz had an ephemeris 
for 1905 computed, and this was communicated to Mr. 
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R. H. Frost at Arequipa, who successfully photographed 
the planet’s trail, with the 24-inch Bruce telescope, in 
April, 1904. The plates have now been measured by Mrs. 
Fleming, and the positions of both ends of the trail on 
April 4 and on April 7 determined. The results are given 
in Circular No. ror of the Harvard College Observatory. 


OsservaTions OF Prcase.—Saturn’s ninth - satellite, 
Phoebe, was photographed by Mr. R. H. Frost at Arequipa 
on four nights during May, and the following positions 
have been obtained from measurements of the plates :— 


Difference Position 
Date G.M.T. Exp. Dist. in decl. angle 
190 1h as m. : = 
May 9 a 3 112 10'6 +5°8 568 — 
4 10 20 40 120 It‘o +64 54°4 
op EE aon 2) AAS) 120 11°6 +63 57°h 
sy gen lo) RS 145 12'0 +6°6 56°6 


refer to the position of the 
satellite in regard to Saturn’s centre. A comparison of 
these positions with those computed from Dr. Ross's 
ephemeris shows that on the mean date, May 11, the com- 
puted distances should he diminished by 0’-3, and the 
position-angles should be inereased by 0°-9 (Harvard 
College Observatory Circular, No. 102). 

PerRiops OF THE VARIABLE STaRS S  SAGITTE AND 
Y Opuivec1.—From a discussion of the observations made 
by himself, combined with those of other observers, M. M. 
Luizet has deduced the following elements for the light- 
curve of the variable star S Sagitta: (Ch. 7149) :— 

Maximum 2409863°33 (M.T. Paris) | . a ; 

Minimum Secchi ae J + 8:38209d. (E. — 389) 

The light-curve of this star presents a double oscillation, 
and, according to M. Luizet’s scale, the magnitude varies 
between 5-4 and 6.2. Bie 

For V Ophiuchi (Ch. 6404), the same observer finds 
that M. Flisgen’s elements, 


Maximum 2408694°25 (G.M.T.}\ 
Minimum 2408688 ‘03 = i} 


The above quantities all 
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as published in No, 3424 of the Astronomische Nachrichten, 
agree very well with his own recent observations. From a 
comparison of these observations with those made by Mr. 
Sawyer, it appears that during the last fifteen years the 
magnitude of Y Ophiuchi has slightly increased, but this 
apparent increase may be due to the difference of observer 
and of observing conditions (Astronomische Nachrichten, 
No. 4030). 


THE MEETING OF THE BRITISH MEDICAL 
ASSOCIATION. ; 

THE seventy-third annual meeting of the British Medical 
Association was held at Leicester last week under 

the presidency of Mr. Cooper Franklin, surgeon to the 

Leicester Infirmary. The proceedings were conducted in 

twelve sections, and were well attended, nearly 1000 

members registering their names. 

Mr. Cooper Franklin chose for his presidential address 
the subject of medical education, past, present, and future. 
He dealt with the various Acts of Parliament regulating 
medical education and practice, the condition of medical 
education in London forty years ago, and insisted on 
the necessity of a good general education if the medical 
student were to become a good practitioner, and advocated 
a study of Latin and Greek. He said:—‘‘I think the 
advantages of a good classical education early, to a man 
entering our, profession, cannot be over-rated. Nothing 
will, or can, make up for it; there would not be so many 
candidates deficient in ordinary spelling and composition 
if there had been a good classical education. To my mind 
there is nothing really superior to the old-fashioned Latin 
and Greek training, but it seems hopeless to insist nowa- 
days upon the’retention of Greek. I think it is twenty- 
five or thirty years ago since, in the matriculation examin- 
ation of the University of London, students were allowed 
to take up German instead of Greek. I venture to think 
that, so far as medical students are concerned, that was a 
retrograde step. I do not envy the student sitting down to 
learn his anatomy who has not learnt even a little Latin 
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and Greek; his Gray’s * Anatomy,’ perchance, in front of 
him, his Latin dictionary on one side, and his Greek 
lexicon on the other. The student, too, must, not begin 
to ‘specialise too soon; he wants a liberal education, an 
éducation for its own sake. This goes when the technical 
education begins—that is, when he “leaves school or college 
to learn to be a ‘ doctor.’ ” 

Dr. Henry Maudsley delivered an address « on medicine, 
present and prospective, in which he discussed preventive 
‘medicine, heredity in disease, &c. He sounded a note of 
warning with regard to our present sanatorium treatment 
of tuberculosis which may be quoted :—‘‘ But is phthisis 
so very curable in these special hospitals, nowise endued 
with any special grace, | imagine, by reason of their being 
called sanatoriums? Adequate statistics are not yet avail- 
able, but thus far the modest outcome of experience seems 
to be that many patients who are sent in the early stage 
of the disease recover, if they are kept long enough ; that 
most of those in a more advanced stage improve while 
there, frequently relapsing afterwards; and that those who 
are badly diseased ought not to be sent at all. Is that, 
after all, to say much more than might be said of sensible 
treatment before the erection of sanatoriums? 

Gan we, again, eliminate the predisposing influence of 
heredity?’ Actual tubercle may not be inherited, but the 
poor constitutional soil inviting and suiting the bacillus 
still passes from parent to child; 
of the essential fact by changing the name. Do we, 
indeed, in the end get such a valuable addition to the life- 
capital of the nation? It is easy enough, noting that some 
60,000 consumptives ‘die annually in England and Wales— 
I do not vouch for the figures—fancifully to rate the value 
of each life at an arbitrary figure and then by multiplica- 
tion to make an appalling computation of the loss to the 
community; but is the loss so real? Might not the ulti- 
mate cost to the commonwealth be greater were these 
persons to go on living and breeding in it? An addition 
to the nation’s life-capital is all very well, but the quality 
of the capital counts for a good deal, and it will not count 
for much if it is not reafisable. What does the realisation 
amount to in practice? The patient who comes out of the 
sanatorium recovered or improved must usually go back to 
his former work and surroundings; he cannot adapt the 
world to the weakness of his nature and its ideal needs, 
but, like other mortals, must adapt himself to the rude 
world and perforce do much as they do. That is what he 
quite naturally does; returns to his work and his old 
ways, perhaps gets married if he is not married, and 
begets children who can hardly have thé confidence of a 
good descent. Meanwhile, when he relapses, he sows 
bacilli broadcast, thus multiplying such life-capital to fulfil 


its ordained function in the ° universe, that apparently 
being to. make away with weak mortality.’ 
The address in surgery by Mr. C. J. Bond, surgeon | 


to the Leicester Infirmary, dealt with ascending currents 
in mucous canals and ‘gland ducts. The 
number of experiménts proved that by sonie nieans or 
other, and under certain ‘conditions, particles of an in- 
soluble substance, such as indigo, inserted into’ the orifices 
of a mucous canal or duct are conveyed along the mucous 
channel in ‘a reverse direction to that taken by the con- 
tents of the tube, or by the Secretion or excretion of the 
glands along such ducts.. The cénditions which seem to 
favour this” passage are—some interference with the 
normal ‘flow of the contents of the mucous tube or duct ; 
some arrest or diversion of secretion, such as is produced 
by a fistulou’s opening, though it is by no means necessary 
that this should be complete: 

In the section .of medicine an interesting discussion on 
the treatment of sleeplessness was opened by Sir Lauder 
Brunton. Many of the speakers dwelt on the ‘importance 
of indigestion and of ‘high arterial tension in inducing 
sleeplessness, and Dr. Collier (Oxford) considered that 
much of the present day insomnia might be referred to 
over-education, ‘especially in preparing for scholarships, the 
successful competitors” often Suffering’ after the age of nine- 
teen years'from nervous failure and insomnia. He thought 
that the occasional employmlent of narcotics was of value 
in, breaking a vicious circle betore the habit of sleeplessness 
was established. 

in the section’of State medicine an important discussion 
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on hospital isolation was introduced by Dr. George Wilson 
(Warwick), who stated that the deductions he would: bring 
forward were the outcome of thirty-two years’ experience. 
With, regard to.smull-pox: isolation, he contended for a 
special block .at the general infectious hospital, and, in his 
opinion, there was very little risk of the spread of infec- 
tion. With regard to scarlet fever, he stated that hospital 
isolation had failed in reducing, the incidence and mortality 
of the disease. He was also sure that it did not cause 
the presence of the niilder form of the infection, and was 
strongly in favour of separate isolation rather than aggre- 
gation in large wards. 

Several speakers considered that hospital isolation for 
scarlet fever was a failure, and a resolution was adopted 
requesting an inquiry by the Local Government Board into 
the subject. 

In the section of industrial hygiene the subject of 
physical deterioration naturally attracted a good deal of 
attention, and an important discussion was introduced by 
Dr. Dawson Williams (London), who, by means of several 
tables illustrating a series of observations on the height and 
weight of boys in primary schools, showed that alter the 
eighth year of age the weight of boys of the artisan 
classes was very much below “the average, this fact being 
more noticeable in the lowest grade schools. The same 
remarks applied to the height of boys, though in a less 
degree. The first striking statement about physical 
degeneration was made some years ago by Mr. J. Cantlie, 
who challenged any person to produce a Londoner of the 
fourth generation. This challenge had never been 
answered. Dr. Dawson Williams attributed this physical 
deterioration to various causes, among which he mentioned 
—improper feeding in infancy; the fact that among the 
poorer classes mothers worked hard almost up to the time 
of their confinement; intemperance in fathers, which was 
said by French authorities to be more injurious to the 
children than maternal intemperance; and the practice of 
large numbers of children in London sitting out of doors 
until midnight, which involved a great expenditure of 
nervous energy. 

Mr. William Hal! (Leeds), in a paper on the influence 
of environment on physical development, said that fifty 
years ago the slum mother was much more sober, cleanly, 
and domestic than she was to-day. She was better 
nourished herself, always suckled her children, and after 
weaning them gave them nutritious bone-making food, 
which she prepared at home. This had all been done away 
with by our elaborate education system, costing 20,000,000l. 
yearly. Children were now fed on cheap stale food, well 
seasoned \with: condiments, which educated them for the 
love of stimulants in later life and produced also a tendency 
to scurvy, rickets, and purpura. A little while ago he had 
examined more than 100 adult skeletons.in the crypt of 
Hythe Church, where they-had lain for several centuries. 
He -was, struck by the fact that the bones were small but 
noet- rickety, . the “bony palates not much vaulted and the 
alveolar arches regular, and the teeth that remained were 
good. It had been said truly that there were hundreds 
and thousands of our countrymen now living whose 
skeletons, if preserved, would some day show highly 
vaulted bony palates, contracted alveolar arches, anterior 
protrusion of the upper jaws, the remains of unsound 
teeth, and abundant general signs of rickety bony frame- 
work. It was remarkable that Jewish children in the 
slums were superior to Christian children in physical 
development, which was due to the fact that the pregnant 
Jewess was better cared for, that 90 per cent. of the 
infants were fed on breast-milk, and that during later 
childhood they were abundantly fed on bone- making 
material. Eggs and oil, fish, fresh vegetables, and [fruit 
entered largely into their diet. Yet the Jews had not been 
taught to safeguard their pregnant wives and to nourish 
their growing ‘children hy the instructors in the modern 
and costly. State education’ which they were told at Oxford 
was to be at the root of everything. - 

Prof. R. J. Anderson (Queen’s-: College, Calves) re- 
marked that he .thought it would be a most important 
thing to secure. a complete anthropometric survey of the 
Isles. He, doubted if improper food 
was the chief cause of physical deterioration, because, in his 
opinion, food had of late years greatly improved ‘in quality. 
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Mr. W. D. Spanton (Leeds) considered that the most 
prominent causes of physical degeneration were—efforts to 
rear premature and diseased infants, absurd educational 
high pressure, cigarette smoking in the younger gener- 
ation, and late hours at night; in fact, the love of pleasure, 
and ergophobia in all classes of societv. He considered 
that there was too much cheap philanthropy, that fife 
was made too easy for the young poor, and that by 
modern educational methods proper parental discipline was 
rendered almost impossible. 

Mrs. F. M. Dickinson Berry (London) said that in 
her opinion children in London schoofs were not underfed 
so much as improperly fed, and that they preferred to eat 
bread and pickles, dried fish, &c., and had to be forced 
to eat a proper dinner. She quite endorsed Mr. Hall’s 
remarks about Jewish children. 

In the section of pathology, a discussion on the relation- 
ship of heredity to disease was opened by the president, 
Dr. Mott (London), in an interesting and suggestive paper. 
He exhibited charts of hereditary hemophilia and ataxy 


with statistics of longevity, presenility, psychoses, and 
neuroses bearing on these and other diseases. 
Mr. Charles Bond contributed a paper on sex-corre- 


fation and disease, with special reference to deaf-mutism. 
While deaf-mutism occurs almost equally in males and 
females, in any given [amily the incidence is almost limited 
to the members of one sex, and when members of both 
sexes in one family suffered the births were either twin 
or contiguous. 

Mr. C. Hurst described experiments on the correfation 
of sex. When black and yellow cats were crossed, all 
male kittens were vellow, all female kittens tortoiseshell, 
but in the second generation the colours were uniformly 
distributed between the two sexes. 

In the section of tropical diseases, an important paper 
on human tick fever in the Congo Free State by Dr. Todd 
and the late Mr. Everett Dutton was read. The con- 
clusions arrived at were :—(1) that tick fever is efinically 
identical with refapsing fever, and has for a pathogenic 
agent a spirillum; (2) the spirillum is probably the Spiro- 
chacte Obermeicri; (3) a tick, the Ornithodorus monbata, 
can transmit the spirillum from animal to animal; (4) the 
transmission is probably not simply mechanical, but a 
developmental cycle is passed in the body of the tick. 

in the naval and military section, Fleet-Surgeon Bead- 
nell read an interesting paper on some dynamical and 
hydrodynamical effects of the modern small-bore bullet, in 
which he claimed that the sa-called ‘‘ explosive ’’ effects 
of the modern bullet were due to sudden enfargement of 
the ‘‘ impact area’’ resulting from a modification either 
in the form or in the motion of the projectile. Many of 
the ‘‘ explosive '’ phenomena were due to eccentricities of 
flight such as the various ‘‘spinning-top’’ and 
‘* pirouetting “" motions of the bullet. 

An invitation to hold the annual meeting of the British 
Medical Association next year in Toronto was cordiafly 
accepted. 


SOME AUSIRY TORU IOS TOME, (C1 NGES., 


N a recent article we referred to the formation of an 
International Commission to deal with the important 
question of the possible action af solar changes on the 
earth's atmosphere. We stated that a meeting is to be 
held at Innsbruck in September. We are now cnabled to 
give some details of the meeting at Cambridge last year. 

The members assembled in the Old Library of Pem- 
broke College on Thursday, August 18, and letters were 
read from the following :—Prof. H. H. Wildebrandsson, 
Prof. H. Mohn, Generaf M. Rykatcheff, Prof. G. Hell- 
mann, Dr. A. Paulsen, Hofrath J. M. Pernter, Prof. S. P. 
Langley, M. A. Angot, Prof. J. Viofle, Prof. J. Hann, 
Mr. A. S. Steen, Prof. W. Képpen, Prof. A. Riccd, Prof. 
G. E. Hale, Prof. F. H. Bigelow, Mr. W. G. Davis, Prof. 
K. Angstrém, Mr. A. R. Hinks. 

The members present proceeded to the election of a 
president and secretary, and it was unanimousfy resolved 
that Sir Norman Lockyer, director of the Sofar Physics 
Observatory, South Kensington, be efected president, and 
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Sir John Eliot, of Bon Porto, Cavalaire, formerfy meteor- 
ological reporter to the Government of India, secretary. 

It was resolved to add the names of MM. Max Wolf, 
Scheiner, Julius, and Wolfer to the commission if they 
should be willing to serve. 

At the next meeting the name of Sir Arthur Riicker was 
added to the commission. : 

The following question was considered :— 

‘*(1) The selection of (a) meteorological, and (b) mag- 
netic elements, which should be collated for the purpose 
of comparison with solar observations, and the form in 
which the observations might be presented with the greatest 
advantage for the purposes of comparison. The prepar- 
ation of a list of meteorological and magnetic observatories 
which should be asked to contribute observations for the 
purpose.”” 

It was resolved 

(1) That, in the first instance, for the purpose of com- 
parison with solar phenomena, the meteorological observ- 
ations to be considered should be monthly means of 
pressure, rainfall and temperature (including maximum 
temperature and minimum temperature). 

(2) That the members of the commission be requested 
to communicate to the secretary a short report on the 
data available in their respective countries, and the number 
of vears over which they extend. 

(3) That the members of the commission be requested to 
make suggestions with regard to additional stations from 
which it is desirable that data should be obtained in view 
of the comparison of solar and terrestrial data. 

(4) That the secretary be requested to consult Dr. Chree 
as to the stations from which magnetic data are at present 
available, and to refer to a paper by Prof. von Bezold as 
to additional magnetic stations from which information is 
desirable, and to circulate the information among the 
members of the commission, it being understood that the 
data appropriate for the purposes of comparison are 
monthly means of the three magnetic elements for the 
quiet days and data as to magnetic storms. 

A letter from Prof. Hale was laid before the commission. 

At the third mecting the questions of the selection of 
meteorological stations and of the establishment of 
additional meteorological stations were again considered, 
and it was resolved that the members of the commission 
should hand in their list of selected stations to the secre- 
tary after the close of the British Association meeting, and 
that it would be desirable that observations should he 
obtained from two stations in the Pacific. The stations 
selected were Jahiti and Numea, to be established by the 
French Meteorc logical Bureau. 

The name of Mr. .\. L. Rotch was added to the com- 
mission. 

The letter received from Prof. Hale suggesting cooper- 
ation of the commission with the committee on solar 
research of the National Academy of Sciences was read. 
It was resolved that the commission thank Prof. Tlale for 
his letter, and express their desire to cooperate with the 
committee on solar research of the Nationa] Academy of 
Sciences on qvestions of common interest. 

Mr. Rotch was requested to communicate this resolution 
personally to Prof. Hale at the conference at St. Louis. 

The question of the selection of solar observations for the 
comparison of data was taken into consideration. 

A scheme prepared by Messrs. Riccd and W. J. S. 
Lockyer was read and provisionally approved. 

(1) Suggested observations of the sun for direction, 
intensity, and amplitude of ‘‘ boiling of the limb.’’ 

Present observations :— 

Twenty years’ observations made in Palermo and 
Catania, and (?) many years’ observations in Madrid. 

(2) Number, area, and position of spots. Existing 
arrangements suffice. 

(3) For visual observations of prominences on limb, it is 
suggested that America or Japan be invited to contribute. 
(Places widely separated in longitude required.) 

Monthly values of the percentage frequency of promin- 
ences for every 5° of latitude north and south. 

(4) Sun-spot spectra. 

Available observations are taken at the Solar Physics 
Observatory, South Kensington; Poona in India; Stony- 


7 


} 
AucusT 3, 1905 | 


NATURE 


O58) 


hurst in England; and fodaikanal in India; and are 
sufficient for the present. 
(5) Spectroheliograph. 
Kensington, 
(Diene tn eT Chicago, 
(imeeDiscs in Sik light Sea 
Catania (later). 
(C\eeekimb: ain = KK “light ditto. 


At the fourth meeting further consideration was given 
to the question of the solar observations which it is 
desirable should be collected for the purposes of com- 
parison. 

(1) lt was resolved, that in connection with the observ- 
ations of solar radiation, observations of the transparency 
of the air should be made, more especially 


(a) on the visibility of distant and high mountains 
when possible ; 
(b) photometrical observations of Polaris. 


(2) 1t was resolved that a circular be addressed to the 
various meteorological organisations, asking them to send 
to the secretary for the purposes of the commission a copy 
of the publications of their offices embodying the data 
specified in resolution of August 19, and that the organisa- 
tions be also requested to obtain and forward copies of 
similar publications from the colonies and dependencies of 
their respective countries. 

(3) It was resolved that a circular should be sent in 
the following terms:—The commission desire to direct 
attention to the concluding paragraphs of Prof. Violle’s 
report to the International Meteorological Committee 1903, 
and would be greatly obliged if the commission could be 
informed of the arrangements for observing solar radi- 
ation adopted at the observatories of the various meteor- 
ological organisations and the methods employed to render 
the observations comparable with those of other observ- 
atories. 

(4) Me. Shaw reported that an apparatus for recording 
solar radiation was in process of being established, and 
tested at the Cambridge Observatory, and that Mr. W. E. 
Wilson, of Daramona, who had presented the apparatus 
to the observatory, had promised a note upon the apparatus 
for the information of the commission. 

At the fifth meeting the question of the magnetic observ- 
ations for the purposes of comparison was taken into 
consideration. 

It was resolved in connection therewith :— 

That the establishment of magnetical observatories in 
about lat. 70° N. (e.g. Bosskop in Norway) and in very 
high latitudes of the southern hemisphere is of the highest 
importance for the advancement ol science. 

Prof. Ricco informed the commission that it is intended 
to establish in Italy or Sicily a magnetic observatory with 
self-recording instruments belonging to the Italian Meteor- 
ological Office. 

The secretary was directed to ascertain from the members 
of the commission whether they consider it desirable that a 
meeting should be held at Innsbruck next year (1905). 

It was also resolved that the secretary should report to 
the International Meteorological Committee the proceed- 
ings of the meetings of the commission held here, and 
ask that the proper steps be taken to bring before the 
International Association of Academies their suggestions 
relating to Gavernment action. 

Letters from Messrs. Bigelow and Davis were read. It 
was resolved that Prof. Pernter’s letter should be trans- 
lated and given in the proceedings. 

Prof. Riec6 informed the meeting that he had been 
charged by [rof. Rizzo to say that he will willingly 
undertake to carry out any investigation the commission 
may be pleased to entrust to him, and it was resolved that 
Prof. Rizzo should be thanked for his offer, and that a 
written communication be addressed to him later. 

It was agreed that all communications for the com- 
mission should be received at a central address, viz. the 
Solar Physics Observatory, South Kensington. 

It was further resolved that 

The commission considers it is desirable that the data 
for the purposes of comparison should be sent to the presi- 
dent of the commission, South Kensington (Solar Physics 
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Observatory), for tabulation and comparison. The com- 
mission attaches the greatest importance to this work, 
more especially as it may lead to a practical system of 
long-period forecasting, and hopes that if it be necessary, 
an increase of staff at that observatory may be authorised 
to bring all old observations up to date. 

The commission, after a vote of thanks to the presi- 
dent, adjourned sine die. 

The commission has circulated in the appendix to its 
report much valuable correspondence, but we have not 
space to refer to it. 

With regard to the Innsbruck meeting, the following 
members of the commission are expected to be present :— 
M. A. Angot, Bureau Central Météorologique, Paris ; Prof. 


H. J. Angstrém, University, Upsala; Prof. F. H. Bige- 
low, Weather Bureau, Washington; Prof. Birkeland, 
University of Christiania; Rev. P. R. Cirera, 5.J., 


Observatorio del Ebro, Tortosa, Spain; Dr. W. G. Davis, 
Oficina Meteorologica Argentina, Cordoba, Argentine 
Republic; M.  Deslandres, Observatoire d’Astronomie 
Physique, Meudon, Seine et Oise; Sir John Eliot (secre- 
tary), 54 Prince of Wales Mansions, Prince of Wales 
Roud, Battersea, and Bon Porto, Cavalaire, Var, France; 
Prof. G. E. Hale, 678 St. John Avenue, Pasadena, Cali- 
fornia, U.S.A.; Hofrat Prof. J. Hann, XIX Hohe Warte, 
Vienna; M. Janssen, Observatoire d’Astronomie Physique, 
Meudon, Seine et Oise; Prof. W. H. Julius, Rijks 
Universiteit, Utrecht, Holland; Prof. W. Koppen, 
Deutche Seewarte, Holland; Prof. S$. P. Langley, secre- 
tary of the Smithsonian Institution, Washington; Sir 
Norman Lockyer (President), Solar Physics Ohservatory, 
South Kensington; Dr. W. J. 5. Lockyer, Solar Physics 
Observatory, South Kensington; Hofrat Prof. J. M. 
Pernter, Hohe Warte, Vienna, Austria; Prof. Riecd, 
University de Catania, Sicily, Italy; Prof. G. B. Rizzo, 
University of Messina, Sicily, Italy; Prof. L. A. Rotch, 
Blue Hill Meteorological Observatory, Cambridge, Mass. ; 
Sir Arthur Ricker, 19 Gledhow Gardens, 5.W.; Prof. 
J. Scheiner, WKonigl. Friedrich Wilhelms Universitat, 
Berlin; Dr. W. N. Shaw, Meteorological Office, 63 Victoria 
Street, Westminster; Prof. A. Steen, Meteorological Insti- 
tute, Christiania; Prof. J. Violle, Conservatoire des Arts 


et Métiers, Paris; Prof. C. 1. Wind, University of 
Ltrecht, Holland; Prof. A. Woeikoff, St. Petersburg, 
Russia; Herrn Prof. Max Wolf, Grossherz Ruprecht- 


Karls Universitat, Heidelberg, Germany; Prof. A. Wolfer, 
Zurich Observatory, Switzerland. 


THE TEACHING OF PRACTICAL CHEMISTRY 
ASD) IRIGY SIKCS.," 


R. FISCIIER has set himself the almost limitless task 

of describing and comparing the various methods of 

science teaching adopted by the principal nations of the 

world, but he has succeeded in collecting a good deal of 

useful and accurate information, which he has given in a 
concise and interesting form. 

He deals with the present state of the teaching of physics 
and chemistry in Germany, Austria, Hungary, Italy, 
France, Sweden, Norway, Holland, Russia, Finland, Great 
Britain, Ireland, and the United States of America. In 
each instance he not only describes the methods of instruc- 
tion now prevailing, but in a few words indicates the 
gradual way in which all branches of science are slowly 
but surely obtaining a recognised place in education. 

The chief point dealt with in connectian with the teach- 
ing of physics and chemistry is the establishment of prac- 
tical classes for students in the secondary and other schools. 
In this Great Britain, Ireland, and America are far ahead 
of the other countries. In Germany, at the present time, 
comparatively few schools, especially in South Germany, 
have laboratories where the pupils themselves can carry 
out experiments in chemistry and physics. Where such 
practical work has been allowed, it has elicited much 
interest [rom the pupils, even when the classes have had 

1 Abhandilyngen zur Didaktik und Philosophie der Naturwissenschaft. 
Heft 3. ‘‘ Der naturwissenschaftliche Unterricht bei uns und im Auslande." 
By Dr. Karl T. Fischer. Pp. 72. Price 2 marks. Hefty. ‘* Wie sind 


die physikalischen Schileriihungen praktisch zu gestalten?” By Herr 
Oberlehrer Hahn. Pp. 67. Price 2 marks. (Berlin; Julius Springer, 1905.) 
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to be held outside the proper school-hours. At the German 
universities, however, laboratory instruction began re- 
latively early, and now:-stands on a high level compared 
with other ‘countries. In*Austria, science teaching has 
been considerably developed, but practical classes have not 
yet been introduced.- In Italy, laboratories for the students 
at the secondary schools are still unknown, but in France 
they have been building school laboratories for practical 
work throughout the country ever since the official 
régulations of 1902. 

in Sweden, the time devoted to natural science is now 
being increased; scholars can, in most cases, carry out 
experiments in chemistry, but practical work in physics 
is almost unknown in the secondary schools belonging to 
the State. In- Norway, there are no secondary school 
laboratories, although natural science is compulsory. Then 
again, in Holland, the secondary schools have no practical 
classes, but-the study of physics there is carried further 
than even in Germany. In Russia, science laboratories 
are being introduced with considerable success. Until two 
years ago, physics was the only scientific subject taught in 
the secondary schools, but since then botany and zoology 
have been added. The experience gained in Russia in con- 
nection with laboratory work has been favourable, in spite 
of many hampering circumstances. Several recently erected 
school-buildings have physical departments which have 
been built regardless of cost; the Physical Institute at 
St. Petersburg has cost about a million marks, and a still 
larger one is being built at Moscow. 

Dr. Fischer has already shown by his book, ‘ Der 
naturwissenschaltliche Unterricht in England,’’ that he 
has an intimate knowledge of English methods of education. 
His book was the outcome of a visit to this country. 

In treating of the teaching of science in the United 
States of America, reference is made to the alterations in 
the curriculum of a great number of schools, necessitated 
by the recent regulation that previous experience in prac- 


tical physics and chemistry is essential before being 
admitted to Harvard University .and the Lawrence 
Scientific School. : 

Finally, various details relating to the universities, 
technical, medical, and other schools in the countries 


previously enumerated are given in tabular form; this 
clearly shows the rapid progress instruction in practical 
physics has made during the last thirty years. The illus- 
trations include plans and views of laboratories in Munich, 
Hamburg, Rotterdam, Meppel, Alkmaar, London, &c. 

Although space permits of only a very brief reference to 
some of the principal points dealt with, it is enough to 
indicate that this pamphlet can hardly -fail to interest and 
to be of use to those who are concerned in the teaching 
of chemistry and physics. 

The pamphlet by Herr H. Hahn, entitled ‘‘ Wie sind 
die physikalischen Schiileriibungen praktisch zu gestalten? ”’ 
like that by Dr. Fischer, is one of the separate parts 
issued, from time to time, by the well known Zeitschrift 
fir den physikalischen u. chemischen Unterricht. 

Herr Hahn is undoubtedly one of the many teachers of 
science in Germany who are convinced that the time has 
now come to introduce the practical teaching of physics 
into all schools throughout the German Empire. He is 
endeavouring to attract attention to'this subject by de- 
scribing what has been, and is being, done in other 
countries, more particularly in England and America. 
This is probably the best way of refuting the objections of 
those who oppose this advance. 

The first portion is devoted to suggestions as to the best 
methods of conducting practical physics classes in schools 
and to the aim of such work. It is pointed out that 
formerly the ohject was merely to impart knowledge, but 
that now it is to show the pupil the way he has to set 
about to acquire knowledge for himself, to confirm laws 
which are known to him, and also to discover those of 
which he is as yet unaware. Much rational advice is 
given regarding the management of practical classes; 
special stress is laid upon the advisability of avoiding the 
use of unnecessarily elaborate and expensive apparatus, and 
of attempting, when possible, to go back to the simple and 
ingenious means by which a law was first discovered by 
one of the great men of science. The author advocates 
students working singly, and argues that, as all boys, as 
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a rule, work at about the same speed, it is possible to put 
the whole class at the same experiment ; usually. one finds, 
however, it is only the most elementary apparatus that 
can be stocked on so extensive a scale. 

Various other questions are gone into, such as the 
writing-up of note-books in the laboratory, the supplement- 
ing of laboratory work by demonstrations, the training of 
teachers, &c. From the numerous extracts and foot-notes, 
one observes that Prof. Hahn has made a most careful and 
thorough digest of ail the existing English and American 
literature bearing on this branch of science teaching. 

The second part deals with laboratories and their fittings, 
and is illustrated with a number of drawings of fittings, 
small but clearly executed. These, apparently, are all 
taken from other books; in fact, about half of them have 
been reproduced from an English work—Russell’s 
“ Planning of Chemical and Physical Laboratories.’’ After 
some introductory remarks on the size and arrangement of 
suitable rooms, a description is given of each of the fittings 
separately, beginning with the simple work-bench for 
physical laboratories in schools. The ideal is considered 
to be a bench made to accommodate one worker only, or 
two in cases of necessity, but it is pointed oft that this is 
too extravagant of floor-space and money to be really 
practicable. Details of the arrangement, construction, and 
material of the work-benches are briefly discussed. All 
the other fittings usually provided are described, and some 
useful information is given concerning the actual room 
itself, schemes for heating and ventilating, the supply- 
pipes, &c. i 

Again, one notices that a diligent search has been made. 
for English, American, and German books and papers deal- 
ing with the fitting-up of Jaboratories; from these much 
information and data have been extracted and compared. 
The search, however, has as usual been most unpro- 
ductive ; one finds in the list of literature mercly some five 
English books and magazine articles, together with two 
American and three German ones.- 

Although only a general survey has been attempted of the 
arrangement and equipment of school laboratories, it would 
probably be difficult to find a more complete abstract on 
this subject, and the pamphlet contains much information 
which will prove useful to those who are fitting-up 
laboratories, 


STANDARDISATION IN PHARMACY? 


THE principle of standardisation and its embodiment in 
daily practice marks the most important advance 
which pharmacy has witnessed within recent years. 
Standardisation as applied to a crude drug or a prepar- 
ation is’ understood to imply that by a method of appro- 
priate treatment ascertained by direct experiment it has 
been made to conform to a predetermined standard. The 
required standard may have a physical, chemical, or physio- 
logical basis, and may have reference either to one or 
more definite principles or to a mixture of indetfinuble sub- 
stances. The object of standardisation is to secure 
uniformity of product, more especially in respect of 
medicinal activity. 1t is not necessary to hark back more 
than a generation to see the ever-lengthening strides which 
pharmacy has taken in the direction of plant analysis and 
the isolation of definite principles. To this fact the text- 
books on materia medica and lectures of twenty-five years 
ago bear indisputable testimony. Then the maximum of 
knowledge of the constituents of many of even-the: best- 
known and most potent drugs was summed up in ‘the’ 
statement that they contained a crystalline pririciple, 
generally an alkaloid, and a few remotely proximate and 
chemically unclassified substances. Before standardisation 
could be brought within the range of pharmaceutical possi- 
bility it was necessary to make a more thorough systematic 
and accurate investigation. of crude drugs, with a view: 
of obtaining precise information as to the nature of their 
constituents. _ : “ 
To this task the younger generation of workers in the 
field of pharmaceutical research have mainly directed théir 
efforts. ‘Latterly they’ have’ occupied themselves niore 
1 Abridged from the Presidential Address delivered hy Mr W. A. H. 
hea before the Britisb Pharmaceutical Conference at Brighton on 
uly 25. 
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especially in seeking to devise trustworthy processes for 
the assay. of crude-drugs and their preparations, and to the 
extent to, which they have succeeded they have contributed 
in their measure to the benefits conferred on suffering 
humanity, by. the healing art. 

A few pointed observations reflecting my personal opinion 
on certain aspects of the question of standardisation may 
not, [ trust, be considered inappropriate with which to 
conclude my address. In my estimation the aim should be 
to produce prepurations that .will represent the sum total 
of therapeutic activity of the drugs operated on except in 
cases where it is desired to obtain the medicinal effects 
of certain definite principles the physiological action of 
which is indisputable. As an illustration a preparation 
of opium may be cited where the presence of narcotine 
may be considered objectionable. Further, in respect of a 
given preparation it must be required of the pharmacist 
to devise suitable processes not only for the estimation of 
the chief medicinal constituent, but as far as possible the 
several medicinal constituents and the proportion in which 
they are present. I would go even further, and say that 
in the near future it may be necessary to determine certain 
principles hitherto disregarded, which modify the thera- 
peutic ‘activity of the drug. The pharmacologist may be 
depended on to point the way, and despite the heavy tax 
this call for fuller investigation will put upon the resources 
of the pharmacist, 1 am encouraged to believe he will 
prove equal to the demand. Without reflecting on modern 
methods of standardisation, which undoubtedly have met 
with general acceptance, I cannot suppress the conviction 
that their tendency is not free from a suspicion of narrow- 
ness. The besetting temptation consists in a disposition 
to restrict the medicinal properties of a drug to a potent 
principle, the therapeutics of which are universally reeog- 
nised by clinicians, and acting on this assumption to 
proceed to produce a preparation and to standardise it on 
the basis of the particular principle and with fittle or no 
regard to other constituents that may directly or indirectly 
be of value. For instance, according to present-day know- 
ledge, the chief active principle of the three drugs hella- 
donna, seopola, and henbane is hyoscyamine. If a tincture 
of each be prepared so as to contain the same percentage 
of alkaloid or alkaloidal content, will it be seriously con- 
tended that therapeutically considered the three’ are inter- 
changeable, -and: therefore it is a matter af indifference 
which of them is selected for use? 1f the physician finds 
it a distinct advantage to ‘administer the belladonna tinc- 
ture in one case and the henbane tincture in another, surely 
it is because he is satisfied that the two preparations do 
not produce identical results. May this not be taken as 
prima facte evidence that there are in the tinctures con- 
stituents present, other than hyoscyamine or alkaloidal con- 
tent, which claim to be reckoned with? 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


lLoxpon.—The senate has accepted the offer made by 
the Secretary of State for the Colonies of the sum of 
jool. a year for five years for the purpose of instituting 
a chair of protozoology. Of this sum, 2a0!. a year is a 
contribution from the Rhodes trustees, and sool. a year 
represents a moiety of a grant originally made from the 
trapical diseases research fund to the Royal Society for 
the promotion of research work, and by the Royal Snciety 
surrendered for the purpose of .endowing the-chair. It 
was decided to devote the whole amount as salary of the 
professor, and to set aside a further sum of 200]. a year 
to defray the cost of assistants and laboratory expenses in 
connection with the chair. 

Mr. Edgar Schuster, the Francis Galton research Fellow 
in national eugenics, has presented a report containing 
a preliminary account of inquiries which have been made 
into the inheritance of disease, and especially of feeble- 
mindedness, deaf-mutism, and phthisis. = 

Of the five commissioners under thé Bill promoted by 
the university and University College for the determin- 
ation of the conditions under which the college will be 
incorporated in the university, which measure received the 
Royal assent on July 11, Lord Justice Cozens-Hardy and 
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of bacteriology in the University of Durham. 


‘with great accuracy. 


Sir Edward Busk were nominated by the university, and 


,Sir John Rotton and Prof. J. Rose Bradford by the college. 
|The remaining commissioner is to be appointed by His 


Majesty in Council, and will act as chairman. Sir Edward 
Fry, late Lord Justice of Appeal, has consented to allow 
his name to be submitted to His Majesty in Council for 
this post, and it is expected that the Order in Council 
announcing his appointment will shortly be published. 

Under the will of the late Dr. Nathaniel Rogers, a. 
prize: of tool. is offered for an essay on ‘' The Physiology 
und Pathology of the Pancreus.’’ Essays, preferably type- 
written or printed, must be sent to the secretary of the 
senate by, at latest, May 1, 1907. 


TuE services rendered to science by the late Dr. T. M. 
}rown, president of Lehigh University, are to be fittingly 
recognised, subscriptions having been invited for the pur- 
pose of erecting at the university a building to be called 
Prown Memorial Hall in his honour. 

Pror. W. A. Titpen, F.R.S., has been appointed dean 
of the Royal College of Science, South Kensington, in 
succession to Prof.,J. W. Judd, C.B., F.R.S., who retired 
from the position on July 31. : 

Mr. H. J. Hutcuens has been appointed demonstrator 
He will 
the Commission on 


continue his work for 


Tuberculosis. 


Tue subject of the health essay (Durham University) 
for 1908 is ‘‘ Injuries and Diseases of the Arteries, Veins 
and Capillaries, and their Treatment.’”’ Essays must be 
typewritten or printed, and reach the professor of surgery 
not later than March 31 of the year for which it is to be 
awarded. 

A REPORT on the work of University College, London, 
for the session 1904+5, was read by Prof. Cormack, dean 
of the faculty of science, at the assembly of the faculties 
of arts and laws and of science on July 5. The report 
records that the Bill for the incorporation of the college 
in the University of London has passed the House of 
Lords, and has.also passed its first and second readings, as 


Royal 


‘well as the committee stage, in the [louse of Commons. 


lt is therefore expected that the Bill will receive the Royal 
assent before the end of the present Parliamentary session. 
In that case the commissioners, appointed under the Bill 
to carry out the incorporation of the college in «the uni- 
versity, will begin their meetings after the long vacation, 
and it ought to be possible to complete the actual incor- 
poration by September, 1906. Of the sum of 200,000!. 
required for this purpose, all but 17,000/. has been 
obtained. In the department of applied mathematics the 
most important event of the session was the generous 
grant by the Worshipful Company of Drapers of 4ool. 
yearly for five years to continue the biometric and research 
work of the department. This grant has put on a more 
permanent footing the work already instituted by the same 
company two years ago. Six memoirs have been specially 
published as a Drapers’ Research Series, and a number 
of others are in preparation. The work for these has 
been rendered possible almost entirely by the financial aid 
provided by this gift. The number of research papers 
emanating from this department is eighteen, and among 
them may be noted a paper on ‘* Some Disregarded Points 
in the Stability of Masonry Dams,’’ which directs atten- 
tion to a number of complicated and highly important 
technical questions, and is a valuable contribution both 
to theory and practice. The research work done in the 
Pender laboratory during the session has included such 
practically important matters as :—additional improvements 
in means for the photometric measurement of the value 
of incandescent electric lamps; a long research on the 
magnetic qualities of alloys, not containing iron, which 
promises to be of great technical importance; and the 
invention of instruments called cymometers, which are, in 
effect, electrical spectroscopes, and enable the frequency 
of the oscillations in any electric circuit to be measured 
Several important contributions to 
science have come from the department of chemistry; and 
the list of publications by investigators in this and other 
departments shows that the activity of the college in pro- 
ducing original work is being maintained. 
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SOCIETIES AND ACADEMIES. 
Paris. 


Academy of Sciences, July 24.—M. Troost in the chair. 
—On the total eclipse of August 30: M. Janssen. 
Observations will be taken at Alcocebre, near Valencia, in 
Spain.—On a simple case from which can be easily 
calculated the nimtual action of consecutive rings vonsti- 
tuting a tube, and on the influence of this mutual uction 
on the propagation of liquid waves in this tube: J. 
Boussinesq.—-On the nature of the hydrocyanic glucoside 
of the black elder: L. Guigmard and J. Houdas. The 
bruised leaves were macerated with water for twenty- 
four hours at a temperature of 25° C.; the liquid gave 
a distillate from which semicarbazide separated a crystal- 
line precipitate, identical with benzaldehyde semicarbazide. 
This result, together with the formation of hydrovyanic 
acid, shows that the elder leaf contains amygdalin.—The 
catalytic decomposition of monochlor-derivatives of methane 
hydrocarbons in contact with anhydrous metallic chlorides : 
Paul Sabatier and A. Maithe. The chlorides of nickel, 
cobalt, iron, cadmium, lead, and barium, at a temperature 
of about 300° C., readily decompose the fatty alkyl 
chlorides, giving hydrochloric acid and the corresponding 
ethylene. The reaction does not take place with methyl 
chloride, but ethyl, propyl, isobutyl, and isoamyl chlorides 
readily decompose under these conditions, barium chloride 
being the most convenient catalytic agent.-—The 
convergence of rational fractions: 11. Padé.—Experi- 
mental researches on the effect of membranes in liquid 
chains: M. Ghanoz. The effect of the membrane on the 
observed electromotive force may be provisionally explained 
by the formation at the expense of the electrolyte of a 
double electric layer in contact with the membrane.—The 
hysteresis of magnetisation of pyrrhotine: Pierre Weiss. 
—On a dihedral stereascope of large field, with bisecting 
mirror: Léon Pigeon.—QOn fluorescence: C,. Gamichet. 
An experimental proof that the coefficient of absorption of 
a fluorescent body does not vary at the moment of fluor- 
escence, and that the intensity of the light emitted by the 
fluorescence is proportional to the intensity of the exciting 
light.—The influence of water vapour on the reduction of 
carbon dioxide by carbon: O. Beudouard. The reduction 
of carbon dioxide by carbon at temperatures between 
650° C. and 1000° C. is practically unaffected by the 
presence of water vapour, the state of equilibrium being 
nearly identical whether the gases are dry ar moist.—On 
an extension to oxide of zinc of a method of reproduction 
of silicates of potassium and other bases: A. Duboin.— 
On a sub-iodide of phosphorus and the part played by this 
body in the allotropic transformation of phosphorus: R. 
Boutouch. The sub-iodide is produced by the action of 
sunlight on a solution of iodine and phosphorus in carbon 
disulphide ; it is formed as a precipitate, being insoluble 
in carbon disulphide, and has the composition P,). It is 
decomposed by dilute potash solution, losing its iodine 
and apparently forming P,OH.—On a potassium iridio- 
chloronitrite: L. Quennessen.—The action of sodium 
sulphite upon ethanal: MM. Seyewetz and Bardin. 
Under certain conditions, details of which are given, 
crotonic aldehyde is formed in this reaction, the yield 
(4o per cent.) being sufficiently goad to make this a pre- 
parative method.—On sparteine: the hydrates of methyl-, 
dimethyl-, and trimethylsparteine : Charles Moureu and 
Amand Vateur.—On gentiine : Georges Tanret.  Gentiine 
is the glucoside accompanying gentiopicrin. Hydrolysed 
with dilute sulphuric acid, gentienine, glucose, and xylose 
are formed. It is noteworthy that this is the first known 
glucoside which gives xylose amongst its products of hydro- 
lysis.—The chemical equilibrium of the system: ammonia 
gas, isoamylamine chlorhydrate: Félix Bidet. Pressures 
are fiven both for the direct and inverse reaction at 
—23°, —9°, —5°, 0°, and 16°, the concordance between 
the two sets of observations being quite satisfactory.—On 
the regeneration of the bruised radicle: P. Ledoux. 
There is no regeneration of the parts cut, and in the case 
of the lateral roots there are other anatomical differences. 
—On the shrimps of the genus Caricyphus arising from 
the collections of the Prince of Monaco: H. Coutiére.— 
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On the growth in weight of the chicken: Mlle. M. 
Stefanowska. Curves of growth are given for both 
sexes; there is a point of inflection in the curves Tor the 
male when it has attained 77 per cent. of its maximum 
value, and for the female at 21 per cent. The results of 
the observations are expressed empirically in two hyper- 
Experiments on the mechanical washing of the 
blood: Ch. Répin.—Intra-organic combustions measured 
by the respiratory exchanges as affected by residence at an 
altitude of 4350 metres: G. Kuss. These observations 
were carried out on several subjects at the summit of 
Mt. Blanc. There were seven persons under experiment ; 
they stayed at the observatory on the summit from four 
to ten days, their respiratory coefticients being determined 
several times daily. Both before and after their stay on 
Mt. Blanc observations were made at Chamonix (1065 
metres) and at Angicourt {100 metres). The conclusions 
drawn from the whole of the experiments are that the 
respiratory exchanges are not sensibly modified by a pro- 
longed stay at great altitudes, and a slight attack of 
mountain sickness is also without influence on the results. 
—On the presence of poison in the eggs of bees: C. 
Phisalix. The eggs of bees contain a small amount of 
poison of the same nature as that present in the adult bee. 
Euch egg contains about o-oo1 mgr. of the venom, and as 
each egg weighs about 0-15 mgr. it follows that the toxic 
substances present amount to about 1/rs5oth part of its 
weight.—On the production of mechanical work by the 
adductor muscles of the Acephale: F. Marceau.—On the 
structure of the muscles of the mantle of cephalopods with 


respect to their mode of contraction: F. Marceau.—The 
germination and growth of the artificial cell: Stéphane 
Leduc.—The study of the diaphragm by means of 


orthodiascopy : H. Guitteminot.—The general movements 
of the atmosphere in winter: Paul Garrigou-Lagrange. 
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| A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 


SPECIALITY.— Objects for Nature Study, Drawing 
Classes, &c. 


_ Birds, Mammals, &¢., Preserved and Mounted by First-class 
‘ Workmen true to Nature. F 
All Books and Publications on Natural History supplied. 


SECOND-HAND TOURIST TELESCOPES. 6 SURANE DOM OONT WC. 


KARYOKINESIS 


in root of -1@liem, about 150 Serial Seetions of an 
entire roaot-tip. In ease, 10 G. 
APICAL CELL in -tspidieom roctlet, about 100 Serial 
Sections, also shows stzges in Cell division. In ease, 7G. 
fae See Nature, July 29, 1905, page 278. 
Those interested are invited to send for the above ard a selection 
of other slides on approval, by the Preparers, 


FLATTERS & GARNETT, Ltd., 
48 DEANSGATE, MANCHESTER. 


LANTERN SLIDES of NATURAL HISTORY SUBJECTS. 


4) Milit Sd ete tthe Bere: Milit : (Five Doors eon Charing Cross.) 
1) Military Regulation Telescope, Power 20, s. (2) Military | Sum Sih OT epee: 
Signalling Telescope, Power 25,2 1/8 glass, £1 10s. (3) Military | Eee” New Catalogue (102 pp.) just issued, post free 


Fortification Telescope, Power 35, 23/3 glass, £2. (4) Admiralty 
Cadet Telescope, £1 5s. (s) Admiralty Coastguard Telescope, 


ROCKS, MINERALS, FOSSILS. 


£1 10s. (6) several Target Telescopes suitable for Rifle Cluhs, For Collectors, Students, Technleal Schools, Colleges, &e. 
from £2 10s. A large anaay of Stands for these Telescopes, COLLECTIONS 1N POLISHED DEAL BOXES 
rom 15s. to 25s. . 2 = S 
Thase Ta " eas: a3 ee 25 Specimens, 5/63 50 do., 10/63; 100 do, 21/-5 200 do., 42/- 
These Telescopes are bv the leading Londen Makers. nal Cane exci eaecievand aaSis, 12/8; ‘lis arsed 16). 
A. CLARIESON && Co., Adapted for the Board of Education Examlnations In 
TELESCOPE MAKERS, Geology, Physlography, and Mineralogy. 


28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 


selection. Sfecimaens sent on approval. 
Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 


PHG N 1X Boxes Models of Crystals, &c., &c. 
“NEW CATALOGUE POST FREE. 
FIRE ‘OFFICE THOMAS D. RUSSELL. 78 Newgate St., London, E.C. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. | MISROSCOPICAL PETROGRAPHY. 
pike ee ESTABLISHED (hie ie eee _ Gentlemen interested in the above study are invited to send to 
oderate Rates. solute Seeurity. ectric JAMES R. GREGORY & CO. 
lied. : © . : 
Lighting Dele Se) ek ee eS ERUEIENIHIE 1 Kelso Place, Kensington Court, London, W., 
LOSSES PAID OVER £28,000,000. fora Prospectus of 


(THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 
B | R K B E C K B A N K now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 
Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 


ESTABLISHED 1851. Aad or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 
Current Accounts. 2% Interest allowed on minimum 


Mee OTE cicvel ce Deooai Acoeue LIVING SPECIMENS FOR 
Advances made. Stacks and Shares bought and sold TH E M IC ROSCO P E 


Apply C. F. RavenscrortT, Secretary, Tielbere, Sai 6 ? z . 
pirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium 
Southampton Buildings, High Holhorn, W.C. Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and maay 
other specimens of Pond Life. Price 1s. per Tube, Past Free. Helix 
N ORWAY. — S.Y. “MIDNIGHT SUN.” pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
3,178 Tons. Two Berth Cabins. All Berths THOMAS BOLTON, 


on same level. Finest yachting steamer afloat. | 25 BALSALL HEATH ROAD, BIRMINGHAM 
‘J . 


12 12/- Sailing August s, ro. 
Apply ALBION S.S. CO., LTD., 
MARINE BIOLOGICAL ASSOCIATION 


Newcastle-on-Tyne. 
TY = OF THE UNITED KINGDOM. 
ae: G 2 3 ; i i om 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher The following animais can always be supplied, either living 
Local, thorough acquaintance with Modern Languages). Research, Of preserved by the best methods :— 

Revision, Translation. Scale of charges on application. The Cam: Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
bridge Type-writing Ageacy, 10 Duke Street, Adelphi, W.C. onium; Hormiphora (preserved); ; Leptoplana; Lineus, Amphiporus, 
Nersise Aphrodite; Arenicola, Lanice, erebels ce Lepas, ee 
ammarus, Ligia Mysis, Nebalia, Carcinus ; ‘atella, Buccinum ledone, 
PHOTOMICROGRAPHY for Publishers, Pectens Buenla, Crisia, Pedicellina, Holothnria,” Asterias, aaa, 

Lecturers, Manufacturers, and general scientific research. Gaod work | 8cidia, Salpa (preserved), Scyllium, Raia, &c., Kc. 


= D, Fi For prices and more detailed lists apply to 
moderate charges.—SaxBy, gt Peony Lane, Sefton Park, Liverpool, Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NaTURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of Nature is ‘‘ Puusis,’’ LONDON. 


SUBSCRIPTIONS TO ‘‘NATURE." i CHARGES FOR ADVERTISEMENTS. 
& 8. d.|Toart Places Aproap:i— £ s. d. | fe Gs th ESS. 
Yearly . 5 5 4 oe (82 c0 Yearly . 3 E 5 Re aes press io Columo EO. 206 tage Page, or Half 
er Ineatter . ce] a alamo . . . 171 Q 
Half-yearly i o GHG E Half-yearly . E + 915 6 Qne Sixteenth Page, or Eighth Col. Io 3 Halfa P Col 2 
Quarterly : . qo Y Quarterly . : - o 8 o One Eighth Page, or Quarter abide. th read let E] Lie) 
Column ‘ . 0 18 6| Whole Page. . . 5 6G o 


* The first line heing in heavy type is charged far as Two ites, 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN'S STREET, LONDON, W.C. 
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) THE GAIFFE AUTO-MOTOR 
MERCURY JET INTERRUPTER 


(Patented in Britain). 


NO BRUSHES, NO BANDS, NO INDEPENDENT MOTOR. 


The interruption cuts the current both for motor and coil. 
In other words, motor and interrupter are electrically and 
mechanically linked together. 

aE See Nature, July 20, 1905, page 277. 


Price, including box and packing, 64:6: 6 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 Gway’s Inn Road, London, VWY.C. 
Deseviptive Cirealav upon application, 


CROSSLEWY’S GAS ENGINES 
RECENTLY GREAT REDUCTION 

REMODELLED. uN 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P over 51,000 gas and 
respectively. oil engines had been 
delivered, represent- 
| ing about three- 
1 
| 


_— 2d 


Immediate Delivery 
for Stock Sizes 
of Engines. 


quarters of a million 
actual horse-power. 


CROSSLEY BROSs., ETD., OPENSHAW. MANCHESTER 


NWEw WIiCROSCOPIC SLIDES 


From the New Issue of W. WATSON & SONS’ No. 3 CATALOGUE, just published. Post Free on application. 


Gs s 
6 Perfume Glands on Leaf of Lavender ... bb me 200 sa6 1 
Bugula plumosa (Bird's Head coralline). Sana fine mounts 2 
Karyokinesis in root of Water Lily... _ wo Of & 
Leg of Flea, showing muscular structure 1 
Set of 16 Slides illustrating the development of an Ascidian 


Tsetse Flies (G. palpalis), whole insect 4 Eas 
Dissections of all PALI may he had mounted ‘separately. “Also in 
set of 12 es . 


b 
® OO @raqgs 


Send for Special Descriptive List. 
Blood-sucking Maggot (from the Congo) 


_ 
MeO star O I> 
AAR AR oO 


Fly hatched from ahove, duchuteromypia luteola ... (Aspersa). Incase ... : » 25 

Section of Brazilian Quartz, showing cavities containing fluid. Trypanosoma Brucei (Tsetse Fly dfeens) Ee 4 
Very interesting Set of 5 Slides of the Garden SHES SHOWIDE different stages 0 of 

Eggs of Emperor Moth, fertile and sells, on 1 slide growth. In Case 7 


SEND FOR THE ABOVE NEWLY PUBLISHED CATALOGUE OF MICRO. OBJECTS. 


WATSON'S CATALOGUE OF MICROSCOPES (158 pee) is of special interest to all Microscopists, 
post free. 


W. WATSON & SONS, 313 High Holborn, London, W.C. 


Branches—16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


THE Se SE NE CAMERA. or'trirop 


Originally made for the use of Newspaper Men in South Africa, and since used all over the World. 


H{1S Camera has been designed for the use of correspondents, 
artists, and other travellers who, while requiring a Camera 
possessing the greatest stability, cannot spare the space for a regular 
field camera in addition toa hand camera. It is made of the best 
manogany, carefully finished and covered with hard morocco 
leather, or polished in natural colour or ebonised at the same price. 


It is admirably adapted for Telephoto work. Owing to 
the use of wood instead of metal, wherever possible, this 
camera is lighter than many of less substantial make, 
EACH SIZE PERMITS OF THE USE OF THE SINGLE COMPONENTS OF A STIGMATIC OR OTHER CONVERTIBLE LENS, 
PRICE, including 3 Double Slides, but s 4; by 33. 5 by 4. 6} by 41. 
without Lens or Shutter. | &S 15s. Gd. #&£6 10s. Od. &7 15s. Od. 


J. H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


_MAKERS OF THE CELEBRATED DALLMEVYER LENSES. 


pee oe Tena Cray aND Sons, Limirep, at 7& & bread Street Hill, Queen Victora Street, in the City of London, aati mrad by MacmiLLan 
AND Co., Limirep,at St. Martin’s Street, London, W.C., and THe MACMILLAN Company, 66 Fifth Avenne, New York,—TuHurspay, August 3, 1905. 


A WEED YSeeUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDdswWorTH. 


No, 1867, Vou. 72] THURSDAY, AUGUST 10, 1905 [Price SIXPENCE 


Registered as a Newspaper at the General Post Office.) 


(All Rights are Reserved 


| REYNOLDS & BRANSON, tt. 


Chemica! and Scientific Instrument Makers ta His Majesty's 


NEWTON & CO.’S 
Government (Indian, Hame, and Calanial). 


G A RD E N LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 
SUN=DIALS. 3 


Terra-Cotta Pedestal, 
fitted with a 103” Porcelain 
Dial, 
£4 8 O. 


Fluted Pedestal with 83” Dial 
complete, 


£217 6G. 


New Illustrated Catalogue, 
32 pages, post free. 


NEWTON & CO., 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


Opticians to His Majesty The King er Na : ; < 
ca ational Phy: 1 Lab a 

antl Tel, “alte Waites Q jona ysical La’ see vee fitted for Gas, Water 

of Wales, Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 


Illustrations, free on application. 


3 FLEET STREET, LONDON, | Desicys or Bencues ann Firrincs TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS. 


NEGRETT! & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tnhe containing both Mercury and 
Glycerine, The ligbter specific gravity of the latter and 
the difference in the bore of the tube in which it rises and 
falls increases the scale to about 8 inches for each inch of 
the ordinary mercurial column. 

By means of this interesting instrament the smallest 
variations in the atmospheric pressure are qnite notice- 
able, differences of rooth of an inch being easily read 
withont the aid of any vernier or magnifier. 


GRIFFIN. LONDON 


Particulars 
Past Free. 


[ore lalt fois 


HH 
; 


aries 


Further Particulars and Prices of this and other 
long range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 
JOHN J. GRIFFIN & SONS, Ltd., ee ee eG Ones 


MAKERS OF SCIENTIFIC INSTRUMENTS, Eranches: 45 CORNHILL, and 122 REGENT 
Sardinia Street, London, Wir.C. STREEY, LONDON, 


RUBENS’ LINEAR THERMOPILE. 
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UNIVERSITY OF BIRMINGHAM. 
FACULTY OF SCIENCE. 


NI nemetice seomete eee HeatH, Mr. Preece and Mr. 
pipah {Professor Poyntinc, Mr. SHAKESPEAR, Dr. 
Mela ee deere oars (| Bartow and Dr. Denntnc me ie 

; {Professor FRANKLAND. Dr, McKenzie, Dr. 
Chemistry 0 sess {1 Finoray, Mr. Moore and Mr. TInkcer. 
Zoology .. . Professor BripGe and Mr. Co.iince. 


Kotany .. wi. Professor HinLHouse and Dr. Ewart. 
Geology.. . Professor LApworRTH and Mr. Raw. 
Geography . . Professor WATTS. 


{Professor Bursrart, Mr. Porter, Mr. 
\ Hazen, Mr. Girc and Mr. Sinccair. 
Civil Engineering . Professor Dixon and Mr. Hummec. 
Electrical Engineering ...... Professor Karp, Dr. Morris afd Mr. Lister. 
fProfessor TuRNER, Mr. Hupson and Mr. 


“| RickETTS. 


Mechanical Engineering ... 


MICU cecagnccressenaantn 


Mining ..... ... Professor REoMAYNE and Mr. Poverton. 
Rrewing . Professor Brown, Mr. Pore and Mr. MILiar. 
Education.... «... Professor HUGHES. 
FACULTY OF ARTS. 

Powe {Professor SONNENSCHEIN, Mr, Caspar and 
Classics ... “| Mr. CHAMBERS. 
English .. . .. Professor Crurton Coxiins and Mr. Cowt. 
French . ... Professor BevENvT and Monsieur DEMEY. 
German. . Professor FIEOLER and Dr. SANoBACH. 
Philosophy . . Professor MurRHEAO and Miss WoorHOUSE. 
History .... . Professor MasTERMAN and Miss SipGwick. 
Education. . Professor HuGHES 
Music..... . Professor Stk Ep'varD ELGAR. 


.«. Mr. Pooier. 
FACULTY OF COMMERCE. 


Commerce and  Publici ig - 
oharaTets y Professor ASHLEY and Mr. KirKALpy. 
Accounting .. . Professor DICKSEE. 


. Mr. ‘lirryaro, 
... Senor DE ARTEAGA. 


DEPARTMENT FOR TRAINING OF TEACHERS. 


Professor HUGHE>. Miss TAVLOR. 
Miss Joyce. Miss WARMINGTON. 
Mr. Roscoe. Miss SowersuTts. 
Mr. Mitiican. Miss WALKER. 
Mr. GRIFFIN. Miss Col.Lie. 

Miss CLARKE. 


FACULTY OF MEDICINE, 


Commercial Law 
Spanish and Italian ... 


{Professor Ropinson, Dr. WrtGut, Mr. 
AMAtOMY wee... secsseeess ony) HASLAM, Mr. Watson, Miss CoGHii., 

\ Mr. BENNETT and Dr. Evans. 
Phystolauyieerevtneeetereses Professor CARLIER and Mr. RHODES. 


Professor LE1tH, Dr. MinLeEx, Mr. LEEDHAM- 
GREEN, Dr. Stancey, Dr. Barnes, Dr. 
HEWETSON, and Dr. Wiison. 

{Professor Saunpuy, Professor CaRTER, and 
eer ee uSsEtt, 

{Professor Bariinc, Professor BENNETT May, 

“sees and Mr. Heaton. 

Hygiene and Public Health Professor Bostock Hitt and Mr. Lyster. 

Therapeutics .. Professor FoxweEtyt and Dr. Ports. 

Midwifery... .. Professor Mains and Dr. Purstow. 

Gynecology « Professor TAYLOR. 

Forensic Medicine.. .. Professor Morrison. 

Mental Diseases.. . Professor WHITCOMBE. 

Operative Surgery Professor JoRDAN Lioyn. 

Ophthalmology .. Professor PRIESTLEY SmiTH. 

Materia Medica....... Mr. Coote KNEALE and Dr. GREENWOOD. 


DEPARTMENT OF DENTISTRY. 


Mr. Hux ey. Dr. Stacey Witison. 
Mr. HuMPHREys. Mr. Marsu. 
Mr. Donacan. Mr. Maorn. 

Mr. WutTTLes. 


The SESSION 1905-6 COMMENCES OCTOBER a2, 1905. 

All Courses and Degrees ave open to both Men and Women Students. 

In the Medical School there isa separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates and persons who have passed degree examinations of other 
Universities may, after two years’ study or research, take a Master's 
Degree. 

Syllabuses containing full information as to University Regulations, 
Lecture and Lahoratory Courses, Scholarships, &c., will be sent on appli- 
cation to the SECRETARY OF THE UNIVERSITY. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 


FERMENTATION and INDUSTRIAL GACTERIOLOGY. 


A Laboratory has been opened under the superintendence of Dr. Emir 
WESTERGAARD (formerly assistant to Professor Alfred Jorgensen, Copen- 
hagen) for instruction in the Bacteriology and Mycology of Agriculture, 
Dairying, Fermentation, Tanning, Preserving, Starch and Sugar Making. 
a details of Classes, Fees, &c., please apply to the Principal at the 

ollege. 


Pathology and bape 


Riedicinemeseern: 


SLI Ef) 8 Snares 


PETER MACNAUGHTON, S.S.C., Clerk. 
zo York Place, Edinburgh. 


July 28, 1905. 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 

(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers io— 

MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1905-1906. 

The COURSES of INSTRUCTION at the Institute's CENTRAL 
[gennicat CoLLece (Exhihition Road) are for Students not under 16 
years of age; those at the Institute's TECHNICAL COLLEGE, FINSBURY, 
for Students notunder :4 years of age. The Entrance Examinations to 
voth Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may he obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuipition Roaa, S.W.) 

A College for higher l'echnical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
**School of the University of London" in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :-— 

Civiland Mechanical Engineering iter ce Mss WSIS 
ee E. Averton, F.R.S,, Past Pres. 
Inst.E.E., Dean for the Session. 
Cases: ae - ~ { va ge Ph Dy balaes 
OQ. Henrici, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp STREET, City Roaa, E.C.) 


A College for Day Students not under 14, preparing to enter Engineering 
and Chemica) Industries, and for Evening Students. Fees, 415 per 
Session for Day Students. 


Professors :— 


Electrical Engineering 


Mechanics and Mathematics 


P. Tuomeson, D.Se, F.R.S., 
Principal of the College. 
andf{E. G. Corer, M.A., D.Se., 
eee M.Inst.M.E. 
R. Mevvota, F.R.S., F.1.C. 


City and Guilds of London Institute, 
Gresham College, Basinghal] Street, E.C. 


ENGINEERING. 
NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in the THEORY and PRACTICE of the 
above subjects will commence on MONDAY, OCTOBER 2, 1003. 
ENTRANCE EXAMINATION on WEDNESDAY and THURSDAY, 
SF.PTEMBER 27 and 28. 


The Courses for Mechanical and Electrical Engineering include periods 
spent in Commercial Workshops, and extend over four years. They also 
prepare for the degree of B.Sc. in Engineering at the University of 
London. Fees for cither of these Courses, £15 or £11 per annum. 

Three Entrance Scholarships of the value of £52 each, giving free 
tuition for the full course in Mechanical or Electrical Engineering, will be 
offered for competition at the Entrance Examination in September next. 
Conditions can be obtained from the PRINCIPAL. 

Full particulars as to fees, dates, &c.. and all information respecting 
the work of the Institute, can be obtained at the Institute or on apphi- 


cation to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


Physics and Electrical Engineering { 5. 


Mechanical Engineering 
Mathematics och oo 
Chentisiry oa on nee aoe 


For other Scholastic Adveritisemenis, see pages exli and exliv, 
alsa page ti of Supplement, 


AUGUST 10, 1905} 


THE DAVY-FARADAY 
RESEARCH LABORATORY 


ROYAL 


INSTITUTION. 
Professor Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 


DIRECTOR: 
SUPERINTENOENT OF THE LABORATORY: 
Dre. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday. for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Term.—Monday, October 2, tp Saturday, December 16. 


Lent Term.—Monday, January 8, to Saturday, April 7. 
Easter Term.— Monday, April 30, to Saturday, July 21. 


Full Information and Forms of Application can be had from the 
ASSISTANT Secretary, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding tbat in which they wisb 
to enter. 


ARMSTRONG COLLEGE, 
NEWCASTLE-ON-TYNE. 


Complete Courses of Instruction are provided for students of both sexes 
proceeding to the University Degrees in Science or in Letters, and for tbe 
University Diploma in Theory and Practice of Teaching. Special facilities 
ate offered for the study of Agriculture, Applied Chemistry, Mining, 
Metallurgy, and all branches of Engineering. 

Matriculation and Exhibition Examinations begin September 25. 

Lectures begin Octoher 3, 1905. 

Prospectuses on application to F. H. Pruen, Secretary. 

(THEORY AND 


COACHING PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
Pouce and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Council, Board of Education, S.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. London). 


The next Course of LECTURES and PRACTICAL CLASSES for this 
Examination will begin on October 2, Full particulars may be obtained on 
application to the Dean, Guy’s Hospital, London Bridge, S.E. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING. 


Applications are invited for the following posts: — ASSISTANT 
LECTURER in ENGINEERING, whose duties will be chiefly in 
connection with the subject of Surveying. Salary, £200 per annum. 

ASSISTANT LECTURER and DEMONSTRATOR in Engineering. 
Salary. £100 per annum. 

Application, to be sent to the Registrar (from whom further particulars 
may be obtained) not later than August 14. Duties to commence on 
October 2, 1905. 

P HEBBLETHWAITE, Registrar. 


BIRKBECK COLLEGE. 


The Council invite applications for the appointment of ASSISTANT 
LECTURER in MATHEMATICS. Commencing salary, £175, to date 
from September rg next. 

Applications, stating age, degrees and qualifications, teaching experi- 
ence, and enclosing testimonials, must reach the Principat not later tban 
August 30. 

Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


Laboratory Demonstrator and Assistant 


wanted at the Northampton and County Day and Technical School 
on September 11. Must be able to demonstrate and set up apparatus 
in both Chemistry and Physics. Salary, 4100 per annum Apply witb 
testimonials to the Secretary, The School, Abington Square, 
Northampton. 


INOS ILO SS 


| 


| 


cli 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


(UNIVERSITY OF LONDON.) 
SPECIAL CLASSES. 
Special Classes for the Preliminary Scientific M.B. Examination (London) 
will commence on October 2. 
Fee for the whole Course (one year), ro Guineas. 
Special Classes are also beld for the Intermediate M.B. Lond., the 
Primary and Final F.R.C.S., and other Examinations. 


MUNRO SCOTT, Warden. 


BOROUGH OF SWINDON. 


EDUCATION COMMITTEE. 


SWINDON AND NORTH WILTS SECONDARY 
SCHOOL AND TECHNICAL INSTITUTION. 


Principal—Mr. G. H. BURKHARDT, M.Sc. 


The Committee require early in September the services of a FORM 
MISTRESS well qualified in Piological Subjects, and experienced in 
giving instruction both in Laboratory and Field. Commencing salary, 
Alto a year. 

Form of application, which must be returned by August 25, may be had 


from 
W. SEATON, Secretary. 
Education Office, 
Town Hall, Swindon. 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED (1) Mathematical and Science Master for Higher Grade 
School in Scotland. £150, non-res. (2) Theoretical and Practical 
Science with other Subjects. &1s50, non-res., to commence. Secondary 
School near London. (3) Science and Form Work. 4130, non-res. 
(4) Practical Physics and Maths. £100, resident-—For particulars of 
the above and many other vacancies, address GRiFFIrHs, SMITH, 
rou AND SmitH, Tutorial Agents, 34 Bedford Street, Strand. 
ondon. 


for other Scholastic Advert/sements, see pages cx\ and exliv, also 
page ii of Supplement, 
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invaluable."—Joun T. CarrincTon, Editor of Scrence Gossip. 


The Platyscopic Lensis invaluable to botanists, mineralogists, 
or entomologists, as it focuses about three times as far from the 
object as the Coddington Lens, and has a field unequalled for 
flatness, allowing opaque objects to be examined easily. 

It is made in four degrees of power, magnifying respectively 
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THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 
FIFTY YEARS' EXISTENCE OF THE FIRM 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 
survey of the apparatus used for instruetion in 
Physies, as well as numerous practical instruc- 

tions and about 3000 illustrations. 
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NATURE says:—'' The firm of Leybold Nachfulger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them. The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 

most useful to the teacher.” (No. 1846, Vol. 71.) 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 


COR THE ECLIPSE OF THE SUN, AUG, 30. 


A,SPRGIALTY IN TRIPODS, 
for SUPPORTING 
AMERAS on OTHER, 


OCIENTIFIC WRITE FOR 


ILLUSTRATED 
PAMPHLET AND 
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t W BUTLER. 
RO. CROSBY ROAD, 
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THE GEOGRAPHICAL JOURNAL. 
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CONTENTS.—AUGUST. 

Valuable Presentation to the Library and Map Department. 

Likeria. By Sir Harry Johnston, G.C.M.G., K.C.B. (With six Illus- 
trations and Map.) 

The Ruins of ‘fHuanuco Viejo,” or Old Huanuco, with Notes on an 
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Expedition to the Upper Maranon. By Reginald Enock. (With 18 
Illustrations and two Plates.) 
Moorcroft and Hearsey’s Visit to Lake Mansarowar in 1812. By Colonel 


Hugh Pearse, D.S.O. 

Notes on a Journey Through the Northern Peninsula of Newfoundiand. 
By H. C. Thomson. (With Sketch-Map and six Ilustrations.) 

Dimensions of the Nile and its Basin. By Captain H. G. Lyons. 

The Barotse Boundary Award. (With Sketch-Map.) 

eee. Recent Improvements in Surveying Instruments. By E, A. Reeves, 

R.A.S. (With three IHustrations.) 

ee 

The Monthly Record. 

Ohituary :—William Thomas Blanford, C.I.E,, LL.D., F.R.S.; Colonel 
Sir John Farquharson, K.C.B By Colonel Duncan A. Johnston ; : 
Sir Augustus Charles Gregory, ‘CM. G.; Hermann von Wissmann. 
By E. G. R. Alexander Begg. 

orcapoiuence i—The Yun-nan Railway. By Major H. R. Davies. 

Meetings of the Royal Geographical Society, Session 1904-5. 

Geographical Literature of the Month. 
EDWARD STANFORD, 12, 13, 14 Long Acre, London, W.C. 
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tion windows. 


Price complete (with- 
out Mercury), 
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A Modern Utopia. By H. G. Wells. Pp. xi+ 393. 
(London: Chapman and Hall, Ltd., 1905.) Price 
Gs, (oral, 

T is instruetive to watch the growth, both in power 

and in hopefulness, of Mr. Wells's criticism of 
life. In the ‘ Time Maehine"’ his forecast of the 
future of humanity was frankly appalling; in ** When 
the Sleeper Wakes,*’ more turid (albeit far 
probable) than the worst imaginings of * reforming 
socialists. ‘' \nticipations ’? was a most stimulating 
book, but so deliberately confined itself to exalting 
and exaggerating the prospects of a single aspeet of 
life, so exclusively devoted itself to glorifying 
mechanical and material progress, that those sensitive 
to our spiritual and zsthetie possibilities might be 
pardoned for regarding the present order, with all 
its eruclty, waste, sordidness, and grotesqueness, as 

a golden age in comparison with Mr. Wells’s world. 

** Mankind in the Making ’’ contained mueh vigorous 

criticism and many sensible and practical suggestions. 

In the present book Mr. Wells has become still. more 

moderate and practicable and hopeful, without in the 

least derogating from his ingenuity and originality. 

We sincerely hope, therefore, he will not, as he 

threatens, stick henceforth to his ‘‘ art or trade of 

imaginative writing,’’ but will continue from time to 
time to regale and stimulate us with sociological 
speculations. 

Stripping off the romantic form—in whieh Mr. 
Wells dreams himself! and a companion, a botanist 
suffering from a chronic affair of the heart, into a 
distant planet which is an exact duplicate of our 
earth, save that it has realised all the good which 
is attainable with our present resources—his main 
argument may be ecandensed as follows. 

As the philosophic foundation of his whole enter- 
prise, Mr. Wells assumes what he calls the ‘‘ meta- 
physical heresy ° (though it is rapidly forcing itself 
upon the notice even of the most stagnantly 
*“ orthodox philosophers) that all classifications, 
though convenient, are crude, and that whatever is 
real and valuable in the world is individual, a thesis 
he had expounded in the brilliant contribution to 
Mind entitled the “ Scepticism of the Instrument,” 
which he has now reprinted as an appendix to his 
book. From this philosophy he infers that progress 
depends on individual initiative and variation, lead- 
ing to sueceessful experiment. Hence the infinite 
preciousfess of freedom, which the Utopian Worild- 
State must restrict only when and in so far as it would 
oppress the freedom of others. Hence, too, there will 
be extensive toleration of ‘ cranks,” while even 
criminals would merely be segregated as failures and 
condemned to work out their ideas of a good life in 
a society of their likes, after a fashion charmingly 
described in the aceount of the arrival of involuntary 
immigrants at the ‘‘ {sland of Incorrigible Cheats.” 
But though Utopia is strangely kind to the cranky, 
the criminal and the inefficient, because it regards 
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their occurrence as the measure of the State's failure, 
it does not allow them to reproduce their fsxind. 
Parentage is a privilege, and the production of 
superior offspring a service to the community for 
which a wise State will handsomely reward its 
women. 

But the efficiency and prosperity of the Utopian 
order ultimately depend on the ruling class, whieh 
Mr. Wells seems to have taken bodily out of the 
Platonie Republic, and, with a fine compliment to the 
unparalleled rise of Japan, entitled the “ Samurai.” 
The Samurai are conceived as a ‘* voluntary nobility ”’ 
which (like the mediaeval Church) all may enter who 
are able and willing to lead the strenuous and some- 
what ascetic life prescribed by the rules of the Order. 
Among these the obligations to buy and read every 
month at least cne book published in the last five 
years, and every year to go out into the wilderness 
and to travel through it in silence and solitude for 
at least seven days, are perhaps the most noticeable, 
together with the prohibition of acting, singing and 
reciting, and the plaving of games in public. 

[t is remarkable how Platonic ip the general spirit 
of these institutions in all save the high appreciation 
of individual freedom, to the value of which Plato 
showed such singular blindness. Nar is their general 
aim hard to discover. At several points, however, 
a critic will be disposed to doubt whether Mr. Wells’s 
means are adequate to his ends. He has seen, 
indeed, what never seems to have oceurred to Plato, 
that if wisdom is to control the State, elaborate pre- 
eautions must be taken to keep learning progressive, 
and to prevent it from fossilising into pedantry. The 
Platonic State, if it could ever have come into enist- 
ence, would systematically have suppressed origin- 
ality, and simply have stercotyped the condition of 
scienee and art prevailing at the date of its institu- 
tion. If it could be conceived as surviving to the 
present day, it would still be sending its heroic 
hoplites against quick-firing guns, and still be punish- 
ing a belief in evolution or metageometry as heresies 
worthy of death. Mr. Wells seeks to guard against 
the universal human tendenev to fix in rigid farms 
whatever man admires. But though he insists on the 
importance of preserving the * poietic,’’ i.e. origin- 
ative, types of man and endowing their researches, 
it may be doubted whether even under his laws they 
would not be overpowered by the “ kinetic,"’ Ze. the 
efficient administrators, who everywhere conserve the 
established order. For these latter would control the 
Order of the Samurai. 

Again, Mr. Wells’s distrust of cugenies, justified 
as no doubt it is by the present state of our know- 
ledge, seems unduly to disparage the prospects of 
scientifie discovery in the future. It does not follow 
that because now we know too little to entrust the 
State with the function of controlling the reproduction 
of the race, this will continue to be unsafe, and it 
is easy to imagine circumstances in which such 
control would become almost inevitable. For ex- 
ample, if one of the many attempts to discover what 
determines the sex of an embryo should chance to be 
crowned with success, the numerical equality of the 
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sexes would in all probability be gravely imperilled, 
and the State would almost certainly have to inter- 
vene. Again, while Mr. Wells is doubtless within his 
rights in scofting at the racial prejudices of the time, 
in his scorn of popular notions of ‘* superior ” races, 
“including such types as the Sussex farm labourer, 
the Bowery tough, the London hooligan, and the 
Paris apaehe,"’ and in his contention that ‘no race 
is so superior as to be trusted with human charges,” 
his anticipation of wholesale racial fusions seems to 


involve a serious underestimate of the aesthetic 
instincts. Lastly, although Mr. Wells has keenly 


perceived the spiritual value of a temporary retreat 
from society, it may be doubted whether he does not 
purchase its advuntages at too high a cost. The 
solitary voyages of his Samurai would assuredly lead 
to a high death-rate among them, and though one 
type of mind was thereby strengthened, another would 
be unhinged. The rule, in short, seems too rigid 
for the varietv, and too cramping for the freedom, of 
man, both of which Mr. Wells is elsewhere anxious 
to appreciate. But Mr. Wells, on the whole, shows 
a wisdom far superior to that of former Utopists in 
not seeking to construct out of the imperfect 
materials which alone the actual can furnish a static 
order which shall be, and if possible remain eternally, 
perfect. He aims rather at Javing down the prin- 
ciples of an order which shall be capable of pro- 
gressively growing towards perfection; and so it may 
well be that in his ideal society men will be less 
reluctant than now to learn from experience 


IB, Co Sy So 
THERMODYNAMICS. 
Thermodynamik. By Dr. W. Voigt. Vol. i. Pp. 


xli+370. (Sammulung Schubert, xlviti.) (Leipzig : 
G. J. Goschen, 1904.) 

Diagrammes et Surfaces thermodynamiques. By 
J. W. Gibbs. Translated by G. Ray, of Dijon, with 
an introduction by B. Brunhes, of Clermont. 
Pp. 86. (Paris: Gauthier-Villars, 1903.) 

HE second volume of *t Thermodynamil “ deals 
essentially with applications. It is divided into 

two parts, devoted to thermochemical changes and 
thermoelectric changes respectively. Under the first 
heading are included changes of phase of a single 
substance, which occupy the first 108 pages. In this 
connection we have sections dealing with Van der 

Waals's formula, steam and engines, the 

equilibrium of an atmosphere of water vapour, and 

the Hertzian adiabatics. The next chapter deals with 
phases formed of more than one component, the 
properties of binary mixtures occupying about So 
pages, and those of a system with more than two 
components being treated subsequently. The part 
dealing with thermoclectric changes contains a good 
bit of introductory matter on electrostatics. In the 
third chapter of this part the properties of black-body 
radiation are discussed at much length. 

The subjeet of thermodynamics can be defined in 
various ways. In its most restricted sense it deals 
exclusively with the first and second laws and direct 
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deductions from them, in just the same way that 
dynamics deals with direct deductions from the laws 
of motion. But the name thermodynamics is often 
used to include all phenomena directly or indirectly 
associated with heat, and it is in a fairly broad sense 
in this respect that Dr. Voigt deals with the subject. 
A good many of the formulze are based more or less 
on experiment or reasoning not directly connected 
with the two Jaws of thermodynamics. Thus, for 
example, in the chapter on radiation the only piece 
of work which can be regarded as thermodynamical 
in the narrower interpretation is the proof of the 
equation by which Stefan’s law is deduced from the 
formule for radiation pressure. But in addition to 
this we have here a general discussion of radiation 
based on electrodynamical considerations, Wien’s 
law, Planck’s law of mixture, and  Wirchhoff's 
theorem. The relation between the black radiation 
and wave-length is in no way deducible directly from 
the first and second laws. 

These examples may be taken as affording some 
indication of the extended scope of the book. Passing 
to matters of detail, the author is to be congratulated 
on the lucid way in which he clears up many points 
usually regarded as obscure. We may instanee the 
detailed discussion of the thermodynamical potential 
of a gas-mixture ($ 69), a point which receives scanty 
attention in many books we have seen. The author's 
task is made easier by the fact that most of the higher 
applications of thermodynamics deal with equilibriatn. 
Now, whether we deduce the conditions of equilibrium 
from making the available energy a minimum, the 
entropy a maximum, or by any other equivalent hypo- 
thesis, the variation of the function selected must in 
general vanish to the first order, 50 that the conditions 
of thermodynamic equilibrium (apart from stability) 
are deducible from the equations of reversible thermo- 
dynamics. Very little is said in this books about 
irreversible phenomena, and this is perhaps fortunate 
owing to the great difficulty of dealing with these 
phenomena in a clear and logical way. The kind of 
impression which a beginner is likely to form in 
reading about irreversible thermodynamics may be 
exemplified by the following three apparently 
contradictory statements :—'* The increase of entropy 
is dO’T.” “ The entropy of the universe tends 
to a maximum.”’ * For a cyclic irreversible cycle 
dO/T<o.” 

It would be hardly an exaggeration to assert that 
whether any statement in irreversible thermodynamics 
is right or wrong depends entirely on the way of 
looking at it. For example, in § 105 a very little is 
said about irreversible electric phenomena, which is 
doubtless correct according to the author's interpret- 
ation; but whether this is the best way of stating the 
case is necessarily a matter of opinion. 

In connection with the continuity of the liquid and 
gaseous states, the rule for the horizontal line in the 
isothermal diagram is deduced from van der Wauals's 
equation (p. 151), and is not treated as a general 
result. In this method, however, the significance of 
the rule is somewhat lost. The proper condition that 
the rule may hold good is that the liquid and gaseous 
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states should be eonneeted up in the (p,v) plane by a 
system of eurves T=constant, consistent with the dif- 
ferential equation 

diy ap 
de al® 


a 


and making y, equal to the specifie heat at constant 
volume in the which represent physically 
po sible states. [or the validity of the rule it docs 
not matter how the curves are joined up provided that 
the above differential equation is everywhere satisfied. 

The notation may appear somewhat cumbersome, 
but anyone who tries to express thermodynamical 
formule in writing will find it impossible to do so 
clearly and precisely without some such large array of 
symbols. In partieular, the use of capital letters 
for the volume, entropy, energy, and other thermo- 
dynamic magnitudes of a whole body, and small 
letters for the corresponding magnitudes per unit 


regions 


mass, is a very useful convention. The different 
ferms of d, 8 used for differentiations, variations, 
and diminutions are less easy to follow. If we 


attempt to compare the subject of this volume with 
Prof. Planek’s excellent little treatise, we shell prob- 
ably come to the conclusion that Prof. Voigt gocs 
more into elaborate details, while Prof. Planck keeps 
more to the main points. The book now before 
thus contains the more information about a wide 
of physieal phenomena, but Prof. Planek’s book is the 
easier to read. Neither book can be said to be better 
or worse than the other, as cach has its own uses. 
The French translation, which forms No. 22 of the 
physico-mathematical seri¢s appearing under the title 
of Scientia, contains the two papers ‘* Graphic 
Methods in the Thermodynamics of Fluids *’ and ‘*.\ 
Method of Geometric Representation of the Therimo- 
dynamic Properties of Substances by Means of Sur- 
faces,"’ both originally published in the Connecticut 
Transactions for 1873. It is accompanied by a short 
notice of Gibbs's life and works, and an introduction 
by Prof. Brunhes. The latter, giving as it docs a 
general and explanatory account of the subject-matter 
of the papers translated, forms a useful addition to 
the book. (Gio Wl |e 
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FUNGUS-GALLS. 
Beitrage sur physiologischen Anatomie der Pilzgallen. 
By Hermann Ritter von Guttenberg. Pp. 70; with 


4 plates. (Leipzig: Wilhelm Engelmann, 1905.) 
Price 2s. od. net. 
HE study of galls is never more profitably 


approached than when the mutual inter-reactions 
between parasite and host-plant are considered con- 
jointly. The intimate connection existing between 


these two, whcther the parasite be insect or fungus, | 


forbids the divoree of either party, and it is therefor 
a pleasure to come across a work in which this close 
union is recognised, and an endeavour made to ex- 
plain the anatomieal changes occurring in fungus- 
galls from a physiological standpoint. 

In this work the effects caused by five different 
fungi on as many host-plants are deseribed. The 
fungi all belong to separate families, as also do the 
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hosts, and the series is therefore admirably suited for 


generalising the results. It includes Albugo on 
Capsella, Exoascus on .\Inus, Ustilago on Maize, 


Puccinia on \doxa (where, however, no gall-formation 
arises), and Exobasidium on Rhododendron. 

The econsiancy of form and complexity of structure, 
characteristic of many insect-galls, are not found here, 
and the prineipal changes observable may be briefly 
summarised as consisting of the hypertrophied de- 
velopment of a farge-celled, thin-walled parenchy- 
matous tissue containing very vacuolated protoplasm, 
enlarged nuelei, and rich stores of starch or water. 
This is accompanied by an increase in the number of 
vascular bundles, or at least of their elements, and by 
modifications of the epidermis, whilst the assimilatory 
and aérating systems generally tend to be suppressed. 

These anatomical changes are, in the author’s 
opinion, mostly due to a ehange of function whieh 
the tissues assume under the influenee and for the 
exclusive benefit of the parasite. The fungus may 
almost be regarded as a sculptor working with clay. 
lt moulds the host-plant at will, foreing it to lay down 
a store house and fill it with food for the tenant's 
use, forcing the xylem to predominate when water is 
needed, or the phloém when earbohydrates are re- 
quired. Where spore formation proceeding, 
accessory bundles are laid down to provide the in- 
creased supplies neecssary. Here the epidermis is 
weakened so as not to hinder the dispersal of spores, 
there the meehanieal tissue suppressed lest the pro- 


is 


gress of the fungus be impeded, while even the 
chlorophyll granules, when present, work in the 


service of the parasite. Everywhere the story reads 
as if the host had become wholly subservient to the 
will of the parasite; but were the author now to ex- 
change his brief 4nd act as counsel for the host, he 
might equally well cxplain many of the ehanges as 
evidencing an intense effort put forth by the latter 
to overcome the former. .\ final summing up would 
then be less partial, and productive of still more 
valuable results. 

Here and there the author has observed indications 
of this struggle, and one point to whieh he directs 
attention is of special interest, viz. the deposit of a 
cellulose cap or sheath around the invading haus- 
torium or hypha, apparently for the purpose of pre- 
venting its entry. This phenomenon, which, though 
of frequent occurrence, is not generally known, is 
most remarkable in Ustilago Maydis, where the whole 
length of an intracellular hypha in its passage 
through a cell may become enclosed in a cellulose 
tube. Subsequently this tube may become irregularly 
thickened in parts, and then shows distinct stratifi- 
cation. 

The observations regarding the behaviour of the 
nucleus—its lobed appearance, occasionally leading on 
to amitotic division, its participation in the formation 
of the above mentioned cellulose sheath, its subse- 
quent decrease in size, the aggregation of the chro- 
matin at the periphery, &c.—are all most interesting. 
Some of them necd confirmation by more exaet histo- 
logical methods than the author seems to have 
employed, before his conclusions can be accepted, e.g. 
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the fate of the nucleus in the epidermal cells of Aliis 
incana, which appears very doubtful. In a few other 
points doubts haye also arisen in the writer’s mind 
whether certain appearances deseribed may not have 
been due to imperfect fixation. 

The discussion concerning the attraction which the 
nucleus apparently exerts ou the haustoria is reverted 
to in the section dealing with Puccinia 4tdoxae, and 
the solution arrived at seems natural and satisfactory. 

Space will not permit us to mention many other 
points of interest which the reader will find in this 
litle book.  .\ perusal thereof will, it is believed, 
repay the mycologist, who, even if he doubts a few 
of the facts or considers the conclusions often some- 
what forced, will at all events find the subject treated 
from a new point of view, and will thereby gain a 
stimulus fer his own researches. 
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OUR BOOK SHELF. 


Report on the Injurious Insects and other Animals 


observed in the Midland Counties during 1904. By 
Walter E. Collinge, M.Sc. Pp. v+64. (Birming- 
ham: Cornish Bros., 1905.) 

Tuts is the author’s second report. It deals with 


injurious insects and other animals which have been 
forwarded to him by various correspondents in the 
midland counties during 1904. 

The work is not bulky, but contains in its sixty- 
nine pages a great amount of valuable matter, cover- 
ing a wide ground. Its value is enhaneed by twenty- 
nine illustrations; many of these are those used in 
the Board of Agriculture leaflets, and some could 
certainly be improved on, such as Fig. 17, the winter 
moth, and Fig. 22, the codling moth. The original 
illustrations are excellent, including those of the goat 
moth, the birch gall mite, crane flies, and yellow 
underwing larvee. .\mong the most interesting notes 
are those on a supposed new apple mite (Eriophyes, 
sp.) and on carnivorous slugs. 

With regard to the latter, the author telly us that 
living specimens have been introduced into green- 


houses and nursery gardens with very beneficial 
results. This kind of work is most valuable, and we 


hope Mr. Collinge will have a larger supply to dis- 
pose of among nurserymen in future. 

There is a detailed and able account of the pear 
midge (pp. 42-49), but amongst the supposed remedial 
measures we find it recommended ‘‘ to deeply trench 
the ground beneath the trees.’’ This has probably 
crept in by error, The goat moth is treated in a 
short, concise manner, and this paper is excellently 
illustrated with photographs. 

Amongst other fruit pests that the author has had 
reported from the midlands may be mentioned the 
apple blossom weevil, codling moth, the plum bark 
beetle, winter moth, the currant clearwing, magpie 
moth, and, needless to say, one of the most serious 
pests in Herefordshire, the apple sucker. A few 
short notes are also given on parasitic diseases of 
animals, such as scaly leg in fowls, gapes in poultry, 
and the pig louse. 

In the appendix the use and employment of hydro- 
cvanic acid gas and bisulphide of carbon are dealt 
with, and a general account of insects and the classifi- 
eation bricfly referred to. The author divides the 
Hexapoda into fourteen orders. 

As this report should fall into the hands of practical 
men, we regret to see new generic names are given 
in the text. Scientific names have rather a frighten- 
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ing effect, and when we keep changing them it makes 
matters worse. Probably it would be better if we 
kept to popular names only in the text of such re- 
ports, and referred the reader to the scientific names 
in an appendix. The farmer and gardener want 
these matters put before them in as simple a way as 
possible. 

We look forward to another of these reports with 
pleasure, and hope they will appear annually for the 
benefit of grower and economic zoologist alike, for 
the contents of the pages of the one before us are 
both scientifically accurate and preeminently practical. 
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Studies of the Museums and WNindred Institutions of 
New ‘ork City, llbany, Buffalo, and Chicago, 
with Notes on some European Tustitutions. By 
\. B. Mever. Rep: (02S) (Nici caenlomernoes 
Pp. 311-608; plates. (Washington, 1905.) 

Dr. Meyer's valuable notes and comments on the 
museums of America and Europe are already familiar 
to our readers by the notices published in our columns 
of the issues of the original German text. Of that 
text the present volume is a translation, revised by 
the author himself, and with all the original iMus- 
trations reproduced, although in some instances on a 
smaller scale. Sinee the author’s tour of inspeetion 
was primarily undertaken for the purpose of learning 
all that was to be learnt from .\merican museums, the 
consideration of which oceupies by far the greater 
portion of the report, it was only right and proper 
that an English translation of the latter should be 
issued in .\merica rather than in this country, and 
the Smithsonian [nstitution deserves the thanks of all 
interested in museums for the excellent manner in 
which it has earried out its self-imposed task. 

The translation will indeed be fully as aceeptable 
in England as it ean be in Ameriea, for Dr. Mever 
is an outspoken critic who does not mince his 
opinions, and some of his views with regard to the 
organisation, installation, and conservaney of 
Museums in this country cannot fail, from this same 
outspoken and candid manner, to have a permanent 
value. 

Especially important are his opinions with regard 
to the deteriorating effect of light on the collections 
of recent zoology in the Natural History Museum in 
Cromwell Road. 

‘\ Everywhere in England,’* he writes, ‘‘ the collec- 
tions are exhibited during the entire dav, and it is 
said that this custom must continue, otherwise the 


money for expenses will not be fortheoming. [| think, 
however, that this is an error. If the officials them- 
selves were only convinced that the collections 


intrusted to their keeping are really being injured, 
they would be able to impress this facet upon the 
trustees. . . . The public would soon beeome aceus- 
tomed to shorter hours of opening if there were some 
way of making them generally known.’’ Would 
they ? 

Whether or no we accept all the author’s views and 
criticisms, there ean be no douht that the issue of an 
edition of Dr. Mever's ‘ museum survey tn Enelish 
is a matter for all-round satisfaction. Rees 


Notes on lssaying and Metallurgical Laboratory Ex- 


periments. By Prof. Richard W. Lodge. Pp. 
vilit+287. (New York: John Wiley and Sans; 
London: Chapman and Hall, Ltd., roo4.) Price 


12s. 6d. net. 
Pror. Loocr has brought together in this bool: the 
notes which have been in use for many vears by the 
third-year students in assaying at the Massachusetts 
Institute of Technology and part of the notes given 
to fourth-year students. The book may therefore be 
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taken as representing the teaching given to metal- 
lurgicat students in America, and forms an interesting 
study to those who wish to know something of the 
much-praised methods in vogue there. Judging from 
the contents of Prof. Lodge’s volume, the methods 
do not differ much from those in use in this country 
and in other parts of the warld. The assaying of gold 
and silver ores is dealt with adequately, and there is 
an interesting though incomplete chapter on_ the 
metals of the platinum group, but the rest of the 
third-year work (the assay of bullion and of copper 
and tin ores) is scrappy and of little value. The notes 
for the fourth-year’s work would also not be of much 
help to students. For example, in the section on 
cleaning mercury, the student is recommended to wash 
away soluble and light material with a stream of 
water, and then to “ decant off water and add a small 
piece of potassium evanide (poison), which ought to 
clean it nicely... The author seems to have some 
misgivings as to whether base metals would really 
be removed in this way, but the true nature of the 
problem is nowhere stated, nor are the correct 
methods of purification described. 

In the more valuable part of the book, the assaying 
of gold and silver ores is discussed at considerable 
length. The following differences between the in- 
structions given to the student and those usually given 
in England are noteworthy :—(1) In scorification the 
slags are not cleaned by the addition of carbon aftcr 
the eye of lead is closed. (2) In eupellation, the forma- 
tion of feathers of litharge is strongly insisted on. 
(3) Beads from gold ores are parted by boiling three 
times in nitrie acid of different strengths. 

A\ large number of exact experiments in assaying 
are deseribed, and inferences drawn from them. Such 
work is always useful, but it is better not te put it 
before students until it has been diseussed. Some of 
the inferences given can hardly be aceepted, such, for 
example, as that the presence of silver does not 
diminish and that of copper does not inerease the 
cupellation loss of gold. A word of protest may be 
-uttered against the low standard of draughtsmanship 
in the illustrations. The scorifying tongs, depicted 
twice, on pp. 13 and 38, are absolutely startling. 

TW TR UR. 


Library Series. Edited 
No. 18, Guon-bichromate 
Printing. Pp. xxiv+64. No. 19, Floral Photo- 
graphy, Pp. xxt+64. No. 20, Portraiture. — Pp. 
xAVHi+64. No. 21, Orthochromatic Photograplry. 


The Practical Photographer. 
ny Jee, Ie, (Co Ieee, 


Pp. xx+64. No. 22, Figure Studies, Groups and 
Genre. Pp. xx+64. No. 23, Summer Number. 
Pp. 64. (London: Hodder and Stoughton, 1905.) 


Price 1s. net each. 


Tue reputation of this excellent series of photographic 
books is welf maintained in the above-named additions 
to this useful library. As in previous issues, eaeh 
yolume is the work of numerous authors, and the 
value of the series is that the information is given 
by those who are at work at the various subjects, and 
therefore more practical than theoretical. 

The illustrations, which are very numerous in each 
number, are all of a high order of efficiency, and add 
greatly to the value and utility of the text. The 
editor in each case contributes an interesting article 
on the pictorial works of same photographer of note, 
and those included in these numbers are, in the order 
of the books given above :-——Charles Moss, Mrs. 
Cadby, Furley Lewis, Harold Baker, William Raw- 
lings, and F, J. Mortimer. An important feature of 
each of these essays is the reproduction of specimens 
of their work. As practieal handbooks these new 
volumes will be found very serviceable. 
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[fhe Editor does not hold himself responsible for opinions. 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected” 
manuscripts intended for this or any other part of NaTuRE. 
No notice is taken of anonymous communications. | 


Exploration of the Indian Ocean. 


Mr. Srancey Garpiner, leader of the Sladen Trust 
Expedition for the exploration of the Indian Ocean 
between Ceylon and the Seychelles, in H.M.S. Sealark, has 
sent me the following short account of the progress of 
the expedition ap to the date of writing. The letter is 
written from the Salomon Atoll, Chagos Group, and is 
dated June 4. A. SEDGWICK. 

Trinity College, Cambridge, August 4. 


‘““We came on board 11.M.S. Sealark on May §& at 
Colombo. Weighing anchor the follewing evening we set 


a course for Peros Banhos, the large N.W. atoll of this 
group, but on the second day out appreciated the fact that 
we were getting in for the commencement of the burst of 
the S.W. monsoon. On May 14 we had reached a latitude 
south of the Maldives, and commenced sounding in view 
of the possible existence of a bank hetween this group 
and the Chagos as indicated by the soundings taken by 
the German laldivia Expedition. { may say at cnce that 
our soundings showed a depth of more than 2000 fathoms 
between the two groups. The depth increases from the 
Maldives and Chagos towards the centre of the passage 
between, but in this position there would seem to be a 
broad flat, extending along the line of latitude with a 
depth of 2000 to 2150 fathoms. Of course both east and 
west the depth probably increases gradually to 25,000 
fathoms or even more, but one obviously cannot build up 
any views of a possible former connection of the Maldive 
and Chagos Banks on such a slender basis. 

‘““On our way down we took samples of the sea-water 
and of the plankton (pelagic fauna) at the surface and at 
every 25 [fathoms to 150 fathoms, using a wire with a 
heavy weight at the end running over a measuring block 
und clamping on the nets as each 25 fathoms ran out. 


We also took a series of hauls with the Fowler and 
Wolfenden closing nets, so as to get our wire into trim, 
&e. The weather was dead calm with a moderate swell, 


and generally oor results were satisfactory. The Fowler 
net, being cpened at a certain depth and then haaled ap 
vertically to a lesser depth and clnsed, seemed more suit- 
able for the conditions prevailing in this region than the 
Wolfenden, which is opened and closed at the same depth, 
being dependent on the drift of the ship, in the absence 
of any deep-sea current, for what enters the actoal net; 
heavy messengers, too, are essential for opening and 
closing the nets. Of course these results on the depth of 
pelagic animals have a value of their own, but our best 
haal from a collector’s point of view was that of a large 
net, mouth one yard square, length about twelve vards, 
made of strong mosquito cloth, ten meshes to the inch. 
This net we let down on 1209 fathoms of wire and hauled 
in as fast as our winch coold take it. Unfortunately the 
wire became tied up most abominubly, bot the comparison 
of the contents of the tin with the cnllections made by 
the Fowler net showed that the net itself must have 
actually sunk to 600 or zon fathoms. The presence in the 
tin of a series of prawns (one 6 inches Jong), a cuttle 
fish, and many strong swimming jelly-fish saggests that 
the use of this method of investigating the swimming 
fauna (nekton) of the sea should vield valuable results. 
**On May rq we anchored at Ile de Diamant, Peros 
Banhos Atoll, but it became ohvious in the next couple 
of days that in the S.E. trade winds now prevailing in 
this region, any thorough examination of this atoll, open 
as it is to the S.E:, woald be impossible. Accordingly 
we moved on to the Salomon Atoll on May 22, coming 
on shore to camp on the following day, selecting it as 
being of small size (5 miles long hy 3} broad) and enclosed 
on all sides, save for one passage to the north, by a 
surface reef. While Cooper and I are collecting the 
marine fauna and flora, and examining the reefs and land. 
Captain Somerville and the officers of H.M.S. Scalark 


: are making a fresh chart of the atoll on a large scale, 
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while Mr. Fletcher, paymaster, and Dr. Simpson are 
collecting the insects and land plants. 1 may say at once 
that the latter are of the type which one would expect 
to find on purely oceanic islands, but their distribution 
from island to island is interesting, as well as their pre- 
ferences for sand or rock, drought or moisture, &c., most 
of the islands having definite zones with their peculiar 
plants. 

“Tt is really as yet too early to say anything about the 
reefs here, as there are one cr two places which | have 
not vet been able to visit. What strikes one, however, 
very forcibly is the comparative absence of life on them. 
Of course there are in places plenty of corals, but the 
number of species is quite limited. There is a fair number 
of the usual eyonaria, but Sponges, Hydroids, and Tuni- 
cates are very few in species and in quantity. Turbellaria 
are very rare, while Molluses, Echinoderms, and Crustacea 
are few in species and, except certain common forms, not 
numerous, Ptychodera we have obtained, as well us a 
few Sipunculids, but Amphioxus and Thalassema we have 
not foond. At Minikoi in two tides I have brought to 
the camp as great a variety of animals as Cooper and 
1 have obtained here working ten tides up to the present. 
Indeed, life here is strictly limited in variety, and, when 
the marine collections have been folly worked up, one is 
inclined to anticipate, even so early, that some definite 
light will be thrown on the distance to which the larve: 
of marine animals can cross the open ocean, on the dis- 
tribution, in fact, of marine animals. The same, too, is 
troe as well of the marine plants, nullipores alone being 
common. 

‘*T am new endeavouring to work up the physical con- 
ditions of the atoll so as to find, if possible, whether there 
is any physical cause for the comparative paucity of frec- 
living animals. 1 am sending Cooper in the ship  to- 
morrow to Diego Garcia, where he will have four or five 
days while she is coaling to examine the land and reefs. 
] remain here, but I hope by the time of his return, in 
about twelve days, to have finished my work and to move 
on to Peros Banhos, while the Sealark is sounding between 
the banks and round the Chagos Archipelago.” 


The Problem of the Random Walk. 

JT nave to thank several correspondents for assistance 
in this matter. Mr. G. J. Bennett finds that my case of 
n=3 can really be solved by elliptic integrals, and, of 
course, Lord Rayleigh’s solution for nm very Jarge is most 
valuable, and may very probably suthce for the purposes 
1 have immediately in view. J] ought to have known it, 
but my reading of late years has drifted into other 
channels, and one does not expect to find the first stage 
in a biometric problem provided in a memoir on sound. 
From the purely mathematical standpoint, it would still 
be very interesting to have a solution for m comparatively 
small. The sections through the axis of Lord Ravleigh’s 
frequency surface for m large are simply the ‘* cocked 
hat” or normal curve of crrors type; for n=2 or 3 they 
do not resemble this form at all. For u=2, for example, 
the sections are of the form of a douhle U, thus UU, the 
whole being symmetrical about the centre vertical corre- 
sponding to r=o, but each U itself being asymmetrical. 


The system has three yertical asymptotes. It would be 
interesting to see how the multiplicity of types for u 
small passes over into the normal curve of errors when 


n is made large, 

The ksson of Lord Rayleigh’s solution is that in open 
country the most probable place to find a drunken man 
who is at all vapable of keeping on his feet is somewhere 
near his starting point ! IwaRL PEARSON. 


Proposed Magnetic and Allied Observations during 
the Total Solar Eclipse on August 30 


IN response to my appeal for simultaneous magnetic 
and allied observations during the coming total solar 
eclipse, cooperative work will be conducted at stations 


distributed practically along the entire belt of totality and 
also” at outside stations, nearly every civilised nation 
participating, 

These observations will afford a splendid opportunity 
for further testing the results already obtained. All those 
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who are able to cooperate are invited to participate in 
this important work. : 

The scheme of work proposed embraces the following :— 

(1) Simultaneous magnetic observations of any or alf 
of the elements according to instruments at the observer’s 
disposal, every minute from August 29, 22h., to August 30, 
gh., Greenwich mean astronomical time. 

[Yo ensure the highest degree of accuracy attainable, 
the chserver should begin work early enough to have 
everything in complete readiness in proper time. ‘See 
precautions taken in previous eclipse work as explained 
in the journal Terrestrial Magnetism (vol. v., p. 146, and 
yol. vii., p. 16). It is essential, as shown by past experi- 
ence, that the same observer make the readings through- 
out the entire interval.] 

(2) At magnetic observatories, all necessary precautions 
should be taken so that the self-recording instruments will 
be in good operation, not only during the proposed interval, 
hut also for some time before and after, and eye readings 
should be taken in addition wherever it be convenient. 

[lt is recommended that, in genoral, the magnetographs 
be run on the usual speed throughout the interval, and 
that, if a change in the recording speed be made, every 
precaution possible be taken to guard against instrumental 
changes likely to affect the continuity of the base lines.] 

(3) Atmospheric electricity observations should be made 
to the extent possible by the observer’s equipment and 
personnel at his disposal. 

(4) Meteorological observations in accordance with the 
observer's equipment should be made at convenient periods 
(as short as possible) throughout the interval. It is 
suggested that, at least, temperatures be read every fifth 
minete (directly after the magnetic reading for that 
minute). 

(5) Observers in the belt’ of totality are requested to 
take the magnetic reading every fifteen seconds during 
the time of totality, and to read temperatures as frequently 
as possible, 

(6) At these stations where the normal diurnal variation 
cannot be obtained from self-recording instruments, it is 
desirable to make the necessary observations for this pur- 
pose on as many days as possible before and after the day 
of the eclipse, and to extend the interval of observations 
given above if conditions permit. In general, those whe 
will have self-recording instruments have decided to run 
them for at least- eight days before and after the day of 
the eclipse. 

It is hoped that observers will send full reports of their 
work to me as soon as possible for incorporation in the 
complete monograph on this subject to be published by 
the Carnegie Institution of Washington. 

L. .\. Baurr. 

Department Terrestrial Magnetism, Carnegie 

Institution, Washington, D.C., July 15. 


British Fruit Growing. 


IN your remarks on p. 297 (July 27) on the above sub- 
ject, you mention ‘* the diversity of yield from farms in 
the same neighbourhood ... due presumably to differ- 
ences of shelter and aspect."’ It is a remarkable thing 
that, so far as I know, nothing has ever been done to 
find out and publish the most suitable localities, as regards 
soil and climate, for erchard planting. It is a question 
of very great complexity, and can only be dealt with 
properly by officials appointed for that purpose; but its 
importance in fruit culture is so cbyious that a consider- 
able expenditure would be well repaid. Few peonle have 
any idea of the great climatic differences in localities 
within even a few hundreds of yards ! 

This house is on the scuth slope of the long range of 
Lower Greensand hills which runs parallel with the Chalk 
range the whole length of Kent from west to east. At 
this point the slope rises steeply from 200 feet above 
sea-level to 500 fert, my house being about 350 feet. I 
have carefully observed the effects of frost, &e., for the 
last six years, and it appears to me that the variations 
in temperature in the vertical limits mentioned are much 
freater than would be expected. Up to the 400-feet con- 
tour line the climate is singularly equable, which is proved 
not only by daily thermometrical observations, but by the 


AucusT 10, 1905 | 


WATOCRE 


ae 


fact that such tender plants as Cistus purpureus, Lam., 


Chetranthus mutabilis, L'Hérit., and many others have 
survived the last six winters unprotected; while large 
bushes of Laurustinus, Euonymus japonicus, bay, Xc., 
were evidently little, if at all, injured by the terrible 


winter of 1895. Yet, even within the limits of my own 
grounds, with a rise of only 35 fect up to the 400-feet 
centeur line, there is a marked difference of climate. On 
November 27, 1904, in the upper part of the garden, 
dahlias planted within 4 feet of a high wall facing south 
were blackened by frost, while in the lower garden those 
in the open border were uninjured. 

The difference between the climate of this place and 
the Public Gardens at Maidstone is fairly shown by the 
follcwing comparative statement, the temperatures from 
the latter having been taken when I chanced to pass the 
place where they are put up, and therefore not selected :— 


Max. in Min in Min. on Range 

May tr, 1904 shade shade grass in shade 

Ulcombe... ...  §50°0 39°5 35 5 (corrected) 10°5 

Maidstone 560 38'0 BIO os TS) 
May 28 to 30, 1905 

Uleombe, 28th 676 ... 47°5 43°8 Zour 

nO ZOU O10 ME mn 57) Olea mma diss ps 136 

9 Boliin 7789) ono MO), IS) 24°0 

Maidstone, 28th 76°0 eto SOLO 37°0 

45 29th 81:0 BER! ans BND) 39°0 

86 BOUMOG Ommnec 50 Ol mner: 210M TG Oo 

Yhe maxima in both cases are those of the previous 

day. Maidstone is seven miles from here, and lies in 


the valley of the Medway. 

Yet, in spite of the fact that the thermometer, even on 
the grass, has not been below 32° since April 3,’ we are 
no better off for apples than our neighbours! The apples 
did not begin to flower until the end of April, so some 
other cause than frost must be found to account for the 
bad crop. This is an example of the difficulties of the 
question; other complications are the nature, mechanical 
and chemical, of the sail; period of blooming of 
different varieties of the same fruit; shelter from the 
generally prevailing cold winds in spring, &c. Still, some 
effort should be made to ascertain the conditions under 
which, on an average of years, the best crops can be 
cbtatned, and so avoid the waste of time, money, and land 
that has been incurred in hundreds of instances by plant- 
ing orchards in unsuitable localities, while hundreds of 
acres of suitable land are used fer corn and other crops 
that would grow as well elsewhere. 

ALFRED QO. WaLker. 
near Maidstone. 


Ulcombe Place, 


Islands for Weather Forecasting Purposes, 

Ix Natere for June 1 is a very suggestive article by 
Dr. Lockyer under the above heading, in which specific 
reference is made to the meteorology of Western Australia. 
Te is becaming increasingly evident that the Indian Ocean 
and its neighbouring continents form one of the most 
interesting fields in the world for the study of meteor- 
olegy, and as the officer-in-charge of an important section 
of this region [ am most anxious to assist in this study 
in any way possible. Our progress will be slow if we 
start with incorrect theories, and my present object is to 
point out the probable inaccuracy of a few of the funda- 
mental concepts, and to indicate briefly a few of the 
observed facts which seem to have a bearing upon the 
whale matter. i 

There is little or no rain in Perth of «a monsoonal 
character. The wettest months are Mav, June, July, and 
August, during which time the prevailing winds are not 
from the S. or S.W. Rain is almost always associated 
with the passage of a ‘“‘low’’ along the south caast 
setting in with the wind at N. or N.W., and finishing 
when the wind veers to S.W. and S. ‘ 

There is a tendency throughout the year for the winds 
to alternate from the eastward during the forenoon to the 
S. or SW. in the afternoon. This is most marked in the 
summer months, when the prevailing feature of the weather 


1 Vet severe frost with great damage t» crops in the Dartford, Rocheste-, 
and Ho» districts; also at Maidstone and Sevenvaks on May 22-3, is 
reported in the Ae? Alessenger of Mav 27. > 
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map is a ‘thigh stretching along the ocean south of 
our ccastline. How far south or west this extends 1 
cannot say. The prevalence of southerly winds in the 
summer time is probably due to this anticyclonic area, 
and Fig. 2 on p. itr is therefore somewhat misleading. 
As the sun moves north the high pressure follows it, 
and in June and July forms a belt across the centre of 
Australia. It is, however, constantly on the move from 
west to east. A “high”? will generally during these 
months strike the west coast about, or to the north of, 
Perth, and gradually work across to the eastern States. 
As it passes our wind sets in strongly [rom the eastward, 
gradually veering more northerly. By the time the 
“high "" reaches, suv, Adelaide, our wind is N.N.E., the 
isobars are running nearly parallel to the west coast, and 
we ure looking out for a ‘‘low’' to approach [rom _ the 
ocean. AS a general rule, the “low "’ is first heralded from 
Cape Leeuwin, the extreme S.W. corner of .\ustralia, but 
rain sets in with a N. and N.W. wind all along our west 


coast us fur as the N.W. cape. It is heaviest in the 
extreme S.W. he ‘‘low generally passes south of 
Cape Lecuwin and across the bight to Tasmania. So 


long as our wind, and especially that at the Leeuwin, has 
any northerly component, we are pretty certain to have 
more rain, but as soon as it reaches W.S.W., and especially 
S.W., we anticipate clearing weather. 

Whence these ‘lows ’’ come before they reach us is 
therefore a question of great importance. I believe the 
usual theory upon this point is incorrect. hat is, that 
these “ lows’ are northerly extensions of the Antarctic 
low-pressure belt, which sweep past the Cape of Good 
Hope, and after the lapse of a few days reach Cape 
Leeuwin, and so travel along the scuth coast of Australia. 
I think this is incorrect for several reasons. In the first 
place, I have endeavoured to trace notable storms either 
forward from the Cape to Australia, or backwards from 
Australia ta the Cape, and have not been able to find 
any connection whatever. Secondly, from theoretical con- 
siderations, a rotating body of air in the fatitude of the 
Cape would possess a sufficient southerly component to 
its motion of trunslation to carry it well south of .\ustralia. 


Thirdly, the more direct evidence stated in the next 
paragraphs. 
During the summer months, January, February, and 


March, there is a class of storm which strikes our N.W. 
coust and then travels across the State in a S. or S.S.E. 
direction, emerging in the Great Australian Bight, and 
travelling thence in an E.S.E. or 5.E. direction towards 
Tasmania. Before striking the N.W. coast it can some- 
times be traced from the extreme north of the State moving 
towards the S.W., down the coast, but keeping well out 
to sea, then gradually recurving, and striking the coast 
about lat. 20°. The existence of this class of storm and 
its approximate path is now beyond doubt, though until 
recently it was ignored in practical .\ustralian meteor- 
ology. 1 think, however, it would now be safe to say 
that it dominates the weather of at least the western and 
southern portions cf Australia during the summer months, 
though on account of the paucity of stations in its track 
our knowledge of the various conditions is at present 
elementary. It is important to bear in mind that the study 
of Western Australian meteorology is in its infancy. Not 
until the last few vears was the importance of this class 
of disturbance recognised, and therefore any theories which 
had been formed require to be modified. During the last 
two years evidence seems to me to be accumulating that 
this particular class of storm persists throughout the year, 
and is, in faet, the dominating influence in Australian 
meteorology. If this be so, it can easily he seen how 
profoundly older theories are affected, and how necessary 
it hecomes to muke a fresh start. 

Even during the summer the disturbances do not all 
follow along the same track. Sometimes they strike the 
coast near or even sauth of the N.W. cape, and 
occasionally they just miss the caast, but can be traced, 
following it down, but keeping out to sea, and eventually 
rounding Cape Leeuwin and behaving like an ordinary 
winter storm. It is this latter path to which I wish to 
direct special attention. 

In the winter, as a general rule, the first intimation of 
an approaching ‘‘low”’ is obtained from Cape Leeuwin, 
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and the storm centre invariably passes to the south of that 
spot. It was but natural, therefore, to suppose that the 
storm came from the W. or W.S.W. of the Leeuwin, and 
the winter and summer disturbances have been regarded 
as two distinet varieties. Within the last two years, how- 
ever, circumstances have been noted which seem to show 
that there is no real distinctian between the two. In 
July, 1904, J first directed public attention to the fact that 
certain of our winter storms could be distinctly traced 
down the west coust, affecting N.W. districts first, and 
then travelling in a S. cr S.4.E. direction, J have gone 
somewhat fully into this matter in my ‘* notes "’ on the 
climate of Western Australia for the month of July, 1904, 
and when once the fact has heen indicated it becomes easy 
to find numbers of causes when winter storms can be seen 
to have a considerable southerly compcenent cf motion. 
Only a few days ago, for instance, a disturbance struck 
the N.W. coust in ahout lat. 20°, and travelled in a S.E. 
direction across the State, giving rain just along the fringe 
of our most castern settlements, probably much heavier in 


the intericr desert, and causing a heavy downpour in 
South Australia from the centre to the south coast. Again 
on Muy 20 a disturbance upproached the N.W. cape, 


causing rain there, next day being definitely located in the 
ocean a little to the S.W. of Perth, and certainly consider- 
ably north of Cape Leeuwin, then cantinued to travel 
down the coast, rounded the Lecuwin, and behaved thence- 
forward just like any other winter disturbance. 

There is, therefore, plenty of evidence that ‘* lows" 
travel down the Indian Ocean, 
in a southerly or S.E. dircetion towards Cape Leeuwin, 
and probably all, or nearly all, of our stnrms come in this 
way. If this be so, the charts on p. 111 are misleading. 
Our rain certainly does not come mainly with a S.W. or 
S. wind, nor is there (probably) any stationary “ high "’ 
as marked. Instead there is a series of * highs '’ moving 
towards our west coast, broken up by a series of ‘* lows, 
which pass between and make for the extreme S.W. corner 
of .\ustralia. The weather which we specially desire to 


do 
even in the winter months, 


predict comes with these ‘ lows."’ Several things follow 
from this. One is that the Amsterdam and St. Paul 


Islands are far too much to the southward to be of any 
use to us for practical forecusting purposes, though a few 
years’ records from there would be exceedingly ‘valuable. 
Ancther is that Dr. Lockyer’s theary about the S.E. trades 
and S.W. monsoon requires some madification, though 
it is very probable that the Indian «and Australian 
weathers are inter-dependent und require to be studied 
together. A third is that Sir John Eliot’s propnsal for 
an Empire study of meteorology ought to be acted upon 
as soon as possible, and all our observations cnordinated 
to some definite purpose. <A fourth is that, failing this, 
Australian meteorologists onght to make every effort to 
bring ubout the establishment of a central Australian 
bureau for the study of scientific meteorology, as recom- 
mended at the recent conference held in Adelaide. 
W. Ernest COooKe. 


Western Australia, July 3 


Perth Observatory, 3- 


DUTY-FREE ALCOHOL. 


OW far the trade in synthetic colours and fine 
chemicals has been lost to the country through 

the heavy customs restrictions placed upon the use of 
alcohol is a question which has been agitating manu- 
facturers for many years past. On the one hand, we 
are tcld that the entire chemical trade has been 
diverted from our shores because of the high cost of 
alcchol; on the other, that the alcohol question has 
very little to do with the matter. After the agitation 
for the use of duty-free aleohol had been going on 
for some years, and owing to its increasing intensity 
and to the pertinacity of a few, the Government in 
the autumn of last vear appointed a departmental 
committee to take evidence in order to find out 
whether the high -duty on alcohol really was 
factor which caused the practical extinction of the 
aniline dye industry and acceunted for our inability 
to found an industry in fine synthetical products. The 
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| ployed as formerly. 


| preparation, and, of course, 


' from abroad. 


the | 


committee commenced to take evidence on November 
5, 1904, and finished on February 17 of this year. 
More is heard about the loss of the synthetic colour 
irade to the country than about the loss of any other 
industry, or about the failure to establish new indus- 
tries which flourish on Centinental or .\merican soil. 
The loss of the coal-tar colour industry is variously 
ascribed to incompetence on the part of our manu- 
facturers and their failure to realise the importance 
of employing and paving for—highly trained scien- 
lific chemists, to our patent laws, to trade protection 
abroad, and to the exeessive duty charged upon 
alcohol in this country. The report with ‘which we 
ure at present dealing has to do with the last question 
—duty-free alcohol. .\ careful perusal cf the ques- 
tions to and the answers of the witnesses before the 
commission, which included most of the well-known 
Names in the coal-tar colour industry in this country, 
does not cenvince one that this special industry has 
been lost to the country owing to the high cost of 
alcohol. 
The amount of alcohol used at the present day for 
preparing the dyes is not verv large. .\t ene time 
many of the dyes were sold as alcoholic extracts, and 
aleohol was somewhat largely used in the preparation 
of the products. Since the introduction ef the azo 
dyes, however, alcohol is not nearly so largely em- 
y. There are, indced, certain dyes 
in which the methyl or ethyl radical is introduced 
during the process of manufacture, and these require 
the employment of methyl or ethy! aleohol in their 
in this case the alcohol 
for example, the dyes in 
is the starting product. 
British manufacturers who desire to make these 
colours import all the dimethy! or diethyl aniline 
It came out, however, in the evidence 
that one large aniline dye company which desired to 
manufacture dimethyl aniline obtaincd Government 
sanction to employ methyl alcohol mixed with one- 
twentieth of 1 per cent. of mineral naphtha—* a con- 
dition which the company stated would suit their pur- 


cannot be recovered; 
which dimethyl aniline 


poses.”' Although from the evidence before th com- 
mission it appeared that there was ** a substantial 


profit to be made upon the manufacture of dimethyl 
aniline,’’ for some reason or other it was never 
manufactured. 

Reviewing the evidence of the different persons con- 
nected with the coal-tar dve industry, one is brought 
to the conclusion that, although the high price of 
alcohol has militated against the success of the in- 
dustry, yet there are other even more potent factors 
which have prevented the industry being successful. 
Manufacturers, with a few isolated exceptions, have 
not even been successful in meeting Continental com- 
petition in dyes which do not require the use of 
alcohol. Prof. Green probably came very close to 
the truth when he said, in reply to a question as to 
what lie considered the cause of the decline of the 
coal-tar colour industry :— 

“They (the manufacturers) did not realise the 
yvreat importance of research; the great importance 
of theory. They expeeted to see an immediate result 
from experiments, and if they did not get an imme- 
diate result they considered that they were wasting 
their money. They did not employ a sufficient num- 
ber of research chemists, and they did not pay those 
research chemists they had to encourage them to re- 
main. There may be other contributory causes, 
such as the patent laws and this question of the spirit.”’ 

There seems to be a strong consensus of opinion 
that in the xylonite and gunpowder manufactory 
leave to use pure alcohol is much to be desired. 
Xvlonite when made with methylated spirit is in- 
clined to darken, and there is thus a difficulty in 
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making materials which should be white or ivory 
coloured, 

In the gunpowder manufactory, if pure alcohol were 
used to dehydrate the material the dangerous drying 
process by heat could be done away ‘with, because 
the material moistened with alcohol can be direetly 
placed in the mixers containing acetone, &c., the 
moistness due to alcohol not interfering with 
the process of manufacture, whereas that due 
to water is harmful. For making so-called ‘* con- 
densed * powders which are totally dissolved in the 
solvent the action of methylated spirit is objection- 
able; as one of the witnesses stated, ‘* you cannot 
control the surface of the grain with a methylated- 
ether mixture in the same way that vou can with a 
pure aleohol-cther."’ To a large extent the lacls of 
initiative on the part of British powder manufac- 
turers may be indirectly attributed to the high cost 
of alcohol. Some lacquer manufaeturers and users of 
lacquers state that lacquers made from pure alcohol 
are very much superior to those made from methyl- 
ated spirit. Mr. Bagley, the witness trom Messrs. 
Samuel Heath and Sons, the largest brass-founders in 
the world, stated that, although they are easily able 
to compete with Continental manufacturers so tar as 
their brass ware is concerned, their goods are often 
not acceptable because of the want of durability and 
finish of the lIaequering. The lacquer costs some- 
thing about 4s. per gallon, but they can, by paving 
328., obtain a lacquer made with absolute alcohol, and 
this is as good as the best foreign laequer. The wit- 
ness said he was ashamed to have to confess that 
they could not obtain the fine finish which the 
Germans produced, and, as regards the French 
importers, they absolutely refused to take lacquered 
articles, but bought them unlacquered and finished 
them themselves. This witness was of the opinion 
that the foreign lacquers were made with pure 
alcohel, but it was subsequently pointed out by the 
chairman that even abroad it was denatured. On 
the other hand, Mr. Gardiner, the manager of the 
firm of Messrs. \. Laumbley and Sons, said that they 
not « ily could make lacquers as good as Continental 
manufacturers, but that they had a large export trade 
and had no difficulty in meeting Continental compe- 
tition; they very rarely used pure alcohol for making 
lacquers. 

From the extremely contradictory evidence of these 
two witnesses it would appear that it is more a 
matter of method or knack in the manufacture than 
of methylated or pure alcohol which determines the 
quality of the lacquers. 

There seems very little doubt but that the manu- 
facture of fine chemicals and synthetic perfumes is 
considerably interfered with owing to the British 
manutacturer not being able to use duty-free alcohol. 
When methylated alcohol is employed for crystallising 
the substances there is invariably a peculiar and dis- 
agreeable odour attending the finished product. But 
if the manufacturer, in order to get over this diffi- 
eulty, employs duty-paid absolute alcohol, the in- 
creased cost of manufacture is prohibitive. It was 
stated in evidence, for example, that with regard to 
the manufacture of phenacetin ‘the duty on the 
spirit would come to 1401. on 100!. worth of the article 
as imported.” 

Chloral hydrate is another substance which cannot 
profitably be made in this country. In the manu- 
facture of ether from methylated spirit Mr. David 
Howard stated that “if we might have pure methyl 
alcohol and pure ethyl] alcohol, it would be a beautiful 
thing to make ether of. But the result of the ketones 
and other bodies in it is that the sulphuric acid gets 


in a most horrible mess, and we get abominable com- . 


pounds which [ have never been able to excite the 
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interest of any chemist in yet; but they are a very 
great disadvantage.” 
Those connected with the motor-car industry and 


the use of alcohol for motor engines in place of petrol 
seemed to consider that very much better results can 
be obtained with pure alcohol than with methylated 
spirit. .\ perusal of the evidence leads te the con- 
clusion that further experimenting in this direction 
would be advisable. One is certainly inclined to the 
opinion that the presence of buses would be harmful, 
as these would probably on combustion be converted 
into products which would corrode the metal work. 
Of course, if alcohol is to be cmploved for motor pur- 
poses it would of necessity require to be denatured, 
because it would then be sold in large and smull 
quantities at every litle oil-shop in the kingdom. If 
motor-engineers wish to build alcohol engines they 
will have to experiment with all sorts of denaturants, 
and, doubtless, the excise authorities would aid them 
in their endeavours, 

In reading through the report one is struek by the 
repeated reference which is made to the relative cost 
of pure duty-free alcohol in the United Kingdom and 
in Germany; British manufacturers do not seen able 
to compete in the manufacture of aleohol with their 
German rivals even when working under equal con- 
ditions. Further, it is a well-known fact amongst 
chemists that it is practically impossible to get really 
good absolute aleohol of British manufacture. }t is 
a remarkable fact that traces of impurities which one 
ean barely find by analysis interfere very much with 
the smooth working of reactions in which alcohol is 


employed. This fact came out again and again in 
the evidence of witnesses before the committce. 


Those on the committee who were there to look after 
the interests of the excise endeavoured with great 
skill to shake the evidence on this point, explaining 
that if the quantity of an impurity was only a fraction 
of a per cent., it surely could not possibly cause all 
the mischief attributed to it. The invariable reply 
was, the product when made with absolute alcohol 
has such and such properties, but it is either im- 
possible or a matter of extreme difficulty to obtain the 
same results with methylated spirit. 

On the other hand, in a good many cases it ap- 
peared that sufficient experimental w ork had not been 
tried. Methylated spirit had been condemned for 
manufacturing this or that article, but little or no 
attenipt seemed to have been made to try spirit de- 
natured in other ways or to try the use of other sol- 
vents. By the Act of 1902 manufacturers were allowed 
to suggest other means of denaturing the alcohol, 
and in some eases at least the excise authorities had 
been very willing to aid them in their efforts. As a 
matter of fact, in manufacturing operations in Ger- 
many it is rare for absolute alcohol to be employed, 
the alcoho! generally being denatured in a way which 
suits the particular manufacturer. Of course, where 
the use of pure alcohol is absolutely necessary the 
German has a much lower excise duty to compete 
with than the British manufacturer. That excise 
restrictions, the high duty on alcohol, and a consider- 
able amount of red tape have, in some cases, made 
the manufacture of certain products—so as to com- 
pete with the foreign manufacturer—almost an im- 
possibility there can be no doubt. But why that 
should hinder British manufacturers who manufac- 
ture products in which alcohol is not employed it is 
not casy to see, 

lf instead of calling in an outside ‘ expert’? (?} 
when an emergency arises the manufacturers were 
to employ a certain number of well-trained chemists, 
men who, after being on the staff for a short time, 
should be far and away superior to outside experts, 
there is but little doubt that fewer emergencies ~ ould 
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arise and that a progressive and ever-improving con- 
cern would be the result. There was a great deal 
in what Dr. Nichols said in his presidential address 
to the Society of Chemical Industry—the quotation 
is from memory—t Neyer put up duplicate plant; no 
plant is so perfect that it cannot be improved; after 
a plant has been in use a short time certain points 
in which it may be improved are sure to be dis- 
covered.”’ 

So if we are to compcte with foreign competition 
no process should be worked year after year by rule 
of thumb, otherwise manufacturers will find their pro- 
duct being pushed out of the market by a similar hut 
improved product in which the brain has been the 
motive power for the thumb. 

ft is very much to be hoped that now that the 
matter has been thoroughly threshed out the Govern- 
ment will step in and while safeguarding its own 
interests and the sobriety of the workers—it will 
aid manufacturers by all means in its power by 
enabling them to use a class 
of aleohol which will be suit- 
able to their special needs. 

F. Motitwo Perkin. 


THE GEOLOGY OF 

SOE IRE MERC 
OWARDS the end of last 
century it appeared as 
if England had lost her well 
earned supremacy in geologi- 
cal research in Africa. In 
Germany, elaborate treatises 
dealing sometimes with her 
own African colonics exclu- 
sively, and sometimes with 
that of neighbouring British 
territory, monthly and almost 


weekly appeared. Vrench 
geologists, tao, produced 
essay after essay on their 


African colonies and posses- 
sions. Meanwhile, England 
was apparently content to lag 
behind. 

It is fitting that the visit of 
the British Association to one 
of our most famous and most 
remote African colonies this 
year should witness the publi- 
cation of two geological 
works, of the highest scien- 
tific standing, written by our 
own countrymen. Early this 
year, the comprehensive treatise by Mr. A. W. Rogers 
on the geology of Cape Colony made its appearance. 
Now, a few months later, we have presented to us 
the philosophic résumé of the geolazy af Sauth Africa 
as a whole by Messrs. Hatch and Corstarphine. 

Both volumes supply a long-felt want. In 
method and conciseness both are equally British. 

In a work treating with the richly metalliferous 
regions of the Transvaal it might have been expected 
that questions of economic interest would occupy 
many pages. It is an agreeable surprise to find that 
this is not the case. On the contrary, the geology 
of, South Africa is here described in a thoroughly 
scientific manner, clearly and concisely worded. All 
essential details are brought within a compass of 312 
pages of text. 

In the opening chapter, on the history of research, 


dye Wins Geology of Scuth Africa.” By F. H. Hatch and G. S, Corstor- 
Bene p. Xiv-+336. (London: Macmillan and Co., Ltd., 1903) Price 
215. net. 
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their 


ample recognition is given to A. G. Bain, the father 
of South African geology, and also to Stow. More 
recent workers cannot complain that their investi- 
gations have been neglected. 

The book is divided into five parts. Part i. deals 
with the pre-Karroo rocks, in which those of southern 
Cape Colony are described in section i., and those of 


northern Cape Colony, the Transvaal, &c., in 
section ii. This separation into sections becomes 
necessary owing to the want of similarity in the 


succession of the pre-Cape racks in the two regions. 

The authors naturally give somewhat more space 
to the sequence in the Transvaal, more especially to 
a description of the upper division of the \Witwaters- 
rand system, which includes the famous ‘t Banket.” 
It is interesting to find that the stratigraphical posi- 
uon and age of this well known deposit remain un- 
setved, except that the authors consider the age to be 
vastly newer than the .Archaean rocks and greatly 
clder than the Table Mountain Sandstone. 


Frc. 1.—Contorted Band, Hospital Hill Slate, Show Yard, Johannesburg. From ‘‘The Geology of 
South Africa,” by F. H. Hatch and G. 3S. Corstorphine. 


The complicated nature of the stratigraphy of South 
Africa, other than that of the peninsula, will be 
gathered from the following tables :—. 


North of Cape Colony Transvaal 
Dwyka Conglomerate Dwyka Conglomerate 
Onconfor mity Cnconformity 
Matsap Series Wareiberg Series 
Uneonformety Onconformity 


Pretoria Series 
Dolomite ard Black Reef 


Griqua Town, 
Campbell Rand and Keis 


Series Series 
Onconfor mity Cnconformity 
Voleanic Series Ventersdorp Series 
Oneonfor nity Cneonformity 
I Witwatersrand Scries 
Onconformity 


Namaqualand Series | Swaziland Series 


This table opens up a vista of infinite possibilities. 
The Warroo rocks are adequately dealt with in 
part ii, but in this and elsewhere Rhodesia, 
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Beehuanaland, and Natal rceeive seant notice. The 
coastal system, ineluding the Uitenhage and 
Umtavuna Cretaceous roeks, profusely illustrated 


with typical fossils, occupies part ili. 

The superficial deposits, somewhat summarily dis- 
missed, form a separate chapter. Many of the 
interesting problems conneeted with them are not 
even hinted at. .\ classifieation by chemical compo- 
sition is adopted 

The igneous and volcanic rocks, which take so 
large a share in South African stratigraphy, are de- 
seribed in connection with the systems with whieh 
they are more intimately associated. 

Part iv. briefly discusses the igneous roeks of 
doubtful position. Too mueh space has here been 
allotted to the diamond-bearing deposits. 

Part v. discusses the correlation of the South African 


strata. It contains mueh information guardedly ex- 
pressed. This portion possesses the almost unique 


virtue of stating the arguments in favour of the eorre- 


lation adopted “by the authors. Few geologists will 
now dissent from the view that the Witwatersrand 
series is older than the Table Mountain Sandstone 


and newer than the complex of rocks termed Arehaean. 


Latter-day geologists will miss a chapter on strue- 
tural and dynamical geology. Vhe authors, and 
many will no doubt agree with them, have eschewed 


the preblems entailing the use of modern 
graphieal and dynamical terminology. In dealing 
with roeks and fassils they have, however, 
oecasionally been compelled to drop into technical 
language. Thus we met with Cardium  bullen- 
newtoni, Evriphyla rupert-jonesi among fossils; while 
among minerals and roeks several of those mentioned 


physio- 


wordily lengthen out what, to the general reader, 
would otherwise be a welcome paye. 
The authors have certainly sueeeeded in their 


self-imposed task ‘* to correlate and systematise the 
valuable results of both official and private work.’ 
Thev are right in considering that what we know of 
South Afriean ecology lacks eohcreneer, The best 
efforts, such as that of the authors, must for a long 
time he regarded as tentative and by no means final. 
The volume is profuscly and admirably illustrated 


with photographs of seencry and roek seetions. Two 
eoloured geological maps accompany the text, one 
of South Afriea hetween Beehuanaland and the east 


coast and the Transvaal and the south eoast, and one 
of the Transvaal. It is to be hoped that the hali- 
mourning adopted for the Karroo svstem will not be 
perpetuated. Economically it is false; artistieallv it 
is ruinous. Yo Gi 


INQHTIES,. 


Tne meeting of the French Association fer the Advance- 
ment of Seience was opened on August 3 at Cherbourg 
under the presidency of Prof. Giard. 


We regret to learn that Prof. 1. Errera, professor of 
botany in the University of Brussels, and member of 
the Royal Academy of Belgium, died on August 1 at 
Uccle. 

We understand that the editorship of the ‘‘ Fauna of 
British India," rendered vacant by the death of Dr. 
W. T. Blanford, has been offered by the Secretary of 
State for India to Lieut.-Colonel C. Bingham. 


A Revter telegram from Rio de Janeiro says that the 
Latin American Scientific Congress was opened on 
August 7, delegates from all the South American Republics 
being present. 


NO. 1°67, vol. 72] 


Congress of Criminal Anthro- 
Turin on April 26 next under 
Bianchi, Minister of Public 


International 
take place in 
of Signor 


Tue sixth 
pology is to 
the presidency. 
Instruction. 


Pror. Roxatp Ross and Pref. Boyce, of the Liver- 
pool School of Tropical Medicine, will sail for New Orleans 
cn Saturday to in dealing with the epidemic of 
yellow fever in that city. 


WE regret to see the announcement that Mr. Alexander 
Bell, father of Dr. Alexander Graham Bell, and an uctive 
werker in educational science, especially in relation to the 
study of deaf-mutes, died at Washington on August 6. 


assist 


Mr. Ciristori#er HEeatit, 
surgery in University College, Landon, and a former presi- 
dent of the Royal College of Surgeons of England, died 
suddenly Tuesday, .Sugust S. Mr. Heath the 
author of several standard works on surgical subjects. 


Imeritus professor of clinical 


cn Was 


Tne «Amherst College expedition for the cbservation of 
the eclipse of the sun on 30 has departed for 
Tripoli, where the instruments will he mounted the 
edge of the desert. The members of the expedition are 
Prof. David Vodd, Mrs. und Miss Todd, and Mr. E. A. 
Thompson, and their attention will chiefly devoted to 
the photography of the and of intra-Mercurial 
planet regions. 


August 
on 


be 
ecrona 


Vue Treasury has renewed for a further perind of five 
years the annual grant of sool. to the British School at 
Athens. The promoters cf the movement hepe that an 
influentially signed petition for a grant to the 
British School at Rome may be also favourably considered. 


similar 


Pror. Guipo Cora informs us that the earthquake dis- 
turbances registered at the Pola Hydrographic Station on 
July 23 (see p. 298) were also recorded at the Osservatorio 
Nimeniano of Florence at 3.50 a.m. on the same date. 
Father Guido Alfani, from an examination of the scismo- 
grams, expressed the opinion that a severe and protracted 
earthquake must have taken plice at an estimated distance 


cf about 6800 kilometres (4225 miles). 


We notice with regret the death on July 26 of Prof. 
dean of the faculty of sciences at the University 
of Nancy. Prof. Bichat was also director of the Electro- 
technical Institute of Nancy, and took a very active part 
in all efforts for the improvement of secondary and higher 
education. 


Bichat, 


Vite research fellowship in chemistry offered 
Wershipful Company of Salters, and tenable in 
search laboratory of the Pharmaceutical Society, has this 
year been awarded to Miss Nora Renouf, who has been 
engaged in research work for the past two years in the 
The Salters'’ fellowship is of the 
annual value of iool., and was fcunded with the of 
encouraging the application cf the newest methods of 
scientific chemistry to the elucidation of pharmacclogical 
problems. 


by the 
the re- 


society's laboratories. 
view 


Tne International Congress of Anutomy was cpened in 
the morning of August 7 at Geneva. Three hundred re- 
presentatives of the principal universities of Europe and 


America were present, including cffice-bearers of the five 
great anatomical associations of Great Britain, France, 
Germany, Italy, and the United States. One hundred 


and fifteen papers on various scientific subjects were put 
down for reading. The congress will conclude te-day with 
a banquet given by the city of Geneva to the delegates. 
The congress has accepted an invitation to assemble at 
| Boston in 1907. 
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Tue Journal of the Royal Microscopical Society for June 
contains two papers by Mr. J. E. Stead, F.R.S., one 
dealing with micro-metallegraphy in general, and the 
other with the special processes for detecting phosphorised 
portions in iron and steel. 


Tue two articles in the July issue of the Irish Naturalist 
are devoted to local subjects, the Rev. Canon Norman com- 
pleting his list of Irish ostracad crustaceans, while Mr. 
R. Li. Praeger discusses the distribution of fumitories in 
Ireland. 


WE have to acknowledge the receipt of a complete copy, 
with the of the first part of vol. Ivii. of the 
Proceedings of the Philadelphia .lcadenty. Many of the 
papers contained in this part have been already noticed 
in our columns, as they appeared in the monthly issues. 


plates, 


We have received a [fasciculus of ** [lustrations of the 
Zoolegy of the TJnvestigator,’’ containing plates of 
crustaceans (part xi.) and fishes {part viii.). © Special 


interest attaches to the plate of the crab Lithodes agassisi 
on account of the large size und peculiar form of this 
species, and also to the plates of deep-sea fishes, a few 
ef which have only recently been described. 


Mr. J. E. Ronson continues his catalogue of the Lepi- 
deptera of Northumberland and Durham in vol. xv., 
part i., of the Natural Transactions of the aforesaid 
counties, dealing in this instance with the groups Pyra- 
lidina and Tortricina. Both these sections of the Micro- 
lepidoptera are but little studied by collectors, and the 
author confesses to considerable difficulty in dealing with 
the second of the two. 

In Na. 1410 of the Proceedings of the U.S. National 
Musewm Mr, E. Linton describes certain cysts of a 
cestode worm from a bottle-nosed porpoise, which are 
regarded as indicating a new species of Tzenia. No. 1404 
of the same publication contains the first part of a de- 
scription, by Mr. C. B. Wilson, of the North American 
parasitic copepod crustaceans of the family Caligida. An 
account of the Argulida: has already appeared in the same 
journal; the members of the present group are regarded 
by the author as of the greatest possible ecological interest, 
so that the study of their life-history cannot fail to vield 
important results. 


ArtTicLE 7 of vol. xx. of the Journal of the College 
of Science of ‘Tokyo University contains an account by 
Dr. [. Wjima of the larva af an apparently new cestode 
worm which recently found infesting a Japanese 
woman in extraordinarily large numbers. This larva has 
heen provisionally described as a new generic and specific 
type under the name of Pterocercoides prolifer. Te 
believed to be a member of the Bothriocephalus group 
characterised by the absence of “* bothria,’’ a feature 
probably common to Ligula, with which the Japanese 
cestode may prove to be nearly related. 


Was 


is 


Ix a paper published in the fourth volume of series iii. 
of the .Inales of the National Museum of Buenos Aires, 
Dr. F. Ameghino records the presence of a perforation in 
the astragalus of the badger, the other living mammals 
in which this feature is known to occur being the dasyure, 
the giant armadillo, and the mole. The same volume 
ccntains a paper by Mr. F. Lahille on a new type of 
scombroid fish from Argentine waters, which has been 
named (in a preliminary notice published a couple of years 
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ago) Chenogaster holmbergt, This fish, of which an excel- 
lunt coloured plate accompanies the memoir, is a member 
of the same group as the New Zealand Lepidothynnus and 
Gasterochisma, which inhabit the same latitude as Chubat. 
From the New Zealand forms Chenogaster differs by the 
united dorsal fins, while it is distinguished from Gastero- 
chisma by the small ventral fins and from Lepidothynnus 
hy the presence of vomerine teeth. The three genera 
indicate a circumpolar Antarctic group. 


Ox a previous occasion a special notice was given in 
this Journal of Dr. Waite’s account of the nesting habits 
of the fighting fish (Betta puguax), observed in an 
aquarium. In the Records of the 
(vol. vi., part i.) Dr. Waite publishes a preliminary note 
cf these ‘habits in the allied paradise, or rainbow, fish 
(Polyacanthus opercularis), of which specimens have like- 
wise been successfully kept in captivity. After mention- 
ing that at the commencement of the breeding season the 
male assumes a gorgeous nuptial coloration, the author 
goes on to say that the nest of this species is simpler 
and flatter than that of the fighting fish, a difference 
probably due to the habit of the former cf nesting beneath 
shelter. The first are often laid in a smal! mass 
of bubbles, others being added later; in consequence of 
this the eggs are raised quite out cf the water, and thus 
hatched. 11 may be added that, according to older views 
of nomenclature, the name Polyacanthus renders void that 
of Polacanthus, applied many years later to a British 
dinosaur. 


as 


Australian Museunt 


RS 


Tur migrations and growth of plaice form the subject 
of a communication by Mr. A. Meek to vol. i., part fi., 
of the new of the Transactions of the Natural 
Hlistory  Socivcty of Northuntherlaid and Durham, 
After referring to previous experiments and observations, 
the author states that during last year 483 plaice (inclusive 
of a few other flat-fishes) were caught, marked, and re- 
turned to the sea on the Northumberland coast. Of these 
fish 52 were recovered; and among this number only 2 


seTies 


made conspicuous migrations, and only 7 may be said 
to have left the bays where they were liberated. Appar- 
ently, the small plaice en the Nerthumberland coast 
Gradually travel from the sandy pools to the adjacent 


deeper water, where they spend the remainder of their 
immature condition. When four or five years old they 
migrate into the still deeper extra-territorial waters, and 
upparently show a constant tendency to reach increasing 
depths with advancing age. 


-\ RESTORATION of one of the huge Miocene American 
perissodactyles of the family Titanotheriidw is attempted 
by Prof. R. S. Lull in the July number of the .lmerican 
Naturalist, the species in question being a member of 
the genus or group Megacerops. The creature stands 
about 7 feet 4 inches at the withers, and measures rather 
more than 12 feet in length. The general proportions are 
those of a rhinoceros, although the limbs, probably to 
support the enormous weight of the body, are less angu- 
lated, and primitive features are displayed by the short- 
ness of the back and in the structure of the fore-foot. 
Indeed, if we are to accept Prof. Lull’s description of 
the latter, the definition of the group Perissodactyla 
requires modification, for the [ore-foot of this titanothere 
is stated to be four-toed and symmetrical, with the main 
axi» lying between the third and fourth digits after the 
artiodactyle fashion. As regards the nasal horns, which 
are branched at the summit, the author is inclined to 
believe, from the absence of groovings on the bone, that 
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the basal portion (which is all now remaining) was clothed 
with skin during life, and that upon this were growths 
comparable to the horns of modern rhinoceroses. 


Prof, -\vBert M. Reesr, of the Syracuse University, 
has gone to Florida, under the auspices of the Smithsonian 
Instituticn, says the Scfentific lazertcan, to cellect 
of the alligator with which to work out its embryology ; 
subsequently he will spend scme time at the biclogical 
laboratary of the Carnegie Institution of the Dry Tertugas 
Twenty-five yeurs ago 


veges 


studving the material he ccllects. 
alligators cxisted in great abundance in the region ranging 
frem North Carolina to the Ric Grande of Texas, but as 
alligater leather became fashionable about that time the 
demand thus created has reduced the supply by at least 
yN per cent. It is that a person may travel now 
from Jacksonville to Miami, Fla., without sceing a single 
alligator. It is estimated that 2,500,000 alliguters were 
killed in Flerida frem 1880 to 1894. 


said 


Tur list of new garden plants for the year 1904 has 
been published as appendix iii. to the Kew Bulletin. This 
list not only affords information respecting new plants, 
but also gives official anthentification to the namws, thereby 
providing un accurate guide for horticulturists. 


A REVISION of the genus Zexmenia, prepared by Mr. 
W. W. Jones, fas been issued as No. 7 of vel. xii. af the 
Proceedings of the American .lcademy of .lrts and Sciences. 
The genus is one of the helianthcid Composite restricted 
to tropical and subtropical America. 


so far as it is founded on the four 
of observaticn, deduction, memory, and 
structive imagination, is closely allied to the methods of 
Sherlock Helmes; such is the gist of an article by Mr. 
Lamborn in the May number of the Vature-sindy Review, 


and teachers in search of a nnvelty in nature-study may 


NATURE-STUDY, 


faculties con- 


be referred to the example which is quoted. A short 
article on observation bee-hiyes for the schoolraam, by 
Miss Comstock, suggests another line of work. There is 
also much truth in the reasons which Mr. L. .A. Hatch 


assigns for failure in teaching the subject, the first and 
foremest being a want of the observational instinct. 


Tne Indian Forester far June contains many interesting 
articles relating to ferestry and kindred subjects. A new 
species of Diospyros (D. Kanjilali) is described and figured 
by J. F. Duthie. An article on the prohibition of grass 
burning and its effects on the game of the country will 
be read with interest by both forester and sportsman, 
Ancther valuable illustrated article, entitled ‘‘ Same Facts 
about (rutta Percha,”’ by Mr. A. M. Burn Murdoch, 
contains a greut amount of uscful information, especially 
regarding the rubber trees of the Federated Malay States. 
The article gives a very clear idea concerning the species 
and their distribution, the measures adopted for their 
protection, together with harvesting, manufacture, and 
properties of the gutta percha. There are many other 
papers and together with matters of general 
interest, which will repay perusal by these interested in 
forestry and its sister subjects. 


reviews, 


Vie bread-minded view which the U.S. Department of 
Agriculture tukes of its function for instituting inquiries 
is well exemplified in three bulletins which have been 
received from the Bureau of Plant Industry. In Bulletin 
No. 68 Mr. .\. S. Hitchcock presents a carefully prepared 
classification of North American species of Agrostis. The 
auther, in the preparation of this memoir, has consulted 
all the large herbaria in Europe; the number of species, 
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including three new te science, is limited to twenty-seven, 
and these, tegether with the principal varieties, ure fully 
described and method of exterminating 
Johnson grass by means of a root-digger is explained by 
Mr. W. J. Spillman in Bulletin No. 72, and the problem 
of range management in the State ef Washington is dis- 
cussed by Mr. J. S. Cotton in Bulletin No. 73. The 
latter pamphlet deals with the protection and seeding of 
land which had been over-grazed by nomadic stovkmen. 
Experiments on land situated at an altitude af 5000 feet 
demonstrated that Timothy, brame-grasses, and tall fescue 
would be found suitable for sowing on these mountain 
pastures. 


We have 
Norwegian Meteorological 
hourly observations of air pressure and temperature for 
Christiania, in addition to observations made three times 
daily, and monthly and yearly summaries at a number of 
other stations in Norway. ‘There is also a valuable 
appendix showing the departures of the monthly and yearly 
values fram the normal at a number of stations for each 
year from 1874 to 1904. Since 1yo03 the station at Bergen 
has undertaken the duties of weather prediction and storm 
This arrange- 


iustrated. A 


year-book of the 
containing 


copy of the 
Institute for 


received i 
InO4, 


warnings for the western part of Norway. 
ment allows Prof. Mohn, director of the Norwegian 
Meteorological Institute, to devote more attention to 
gencral climatology, and is conducive to more rapid dis- 
semination of foreeasts of the depressions arriving from 
the Atlantic. 


Tie nnuuire météorologique of the Royal Observatory 
ef Belgium for 1905, published under the superintendence 
of M. A. Lancaster, director cf the Belgian Meteorological 
a large amount of useful information 


Service, contains 


reluting to that country in particular und to metear- 
ological science generatly. Fur sixty-eight years the 
Annuaire referred to astranomy and metecrclogy com- 


bined, but since 1901 cuch of these sciences is separately 
dealt with. Some 240 pages of the work now in question 
ccntain valuable data relating to the variability of atmo- 
spheric pressure and rainfall far each month since 1833, 
and to the frequency of sunshine since 1886. The follow- 
ing contributions are worthy of special notice :—(1) A dis- 
cussion of the late spring and early autumn frosts by Dr. 


Vanderlinden, containing valuable particulars as to the 
conditions under which they generally occur, and the 
possibility of foretelling their occurrence. (2) A_ biblio- 


graphy of meteorological treutises by M. L. Vincent from 


the earliest times. The author gives most attention tn 
general treatises, but anyane wishing to study special 


subjects, e.g. marine, agricultural, and medical meteor- 
ology, or weather prediction, will find it an invaluable 
Q@) A collection of meteorological and physical 
constants and conversion tables which will be found 
exceedingly useful for general reference. 


guide. 


Captarx H. G. Lyons contributes to the Geographical 
Journal for August an instructive >»ummary of the 
dimensions of the Nile and its basin. The length of the 
Nile is given usually as 5400 kilametres (3355 Stat. miles) 
to the centre of Lake Victoriz, or o000 kilometres (3728 
stat. miles) for the continuous water-way from the source 
of the Kagera to the sea; the area of its basin is given 
as about 2,900,000 square kilometres (1,119,737 square 
miles). It is now possible to measure the length of the 
river with sufficient accuracy to furnish a value which 
later surveys probably will not materially alter. The 
length of the Nile from Ripon Falls to Rosetta mouth is 
ss8 kilometres, or 3473 miles. The area of the catch 


0° 


ment basin has been calculated from a map on the scale 


124,000,000 for the Sudan and Uganda, and from one of 
122,000,000 for Egypt. The area of catchment of the 
Nile basin is 2,867,600 square kilometres (1,107,227 square 
miles). The area of the basin will vary uccording to the 
distance to which its limits are considered to extend on 
the west of the Nile northwards of hartum. Captain 


Lyons has taken it as tar as the cliff of the desert plateau, 
or the first marked rise of the desert where the cliff is 
absent, probably, on the about 3 to 4 kilo- 
metres (2 to 2) miles) from the edge of the cultivation. 
The whole of the Nile basin below Whartum, and prac- 


average, 


tically all the White Nile basin, are ron-¢Hective in 
increasing the river supply, since the occastonal local 
cloud-bursts may be neglected. The Bahr el Ghazal, as 


has been shown by recent cieasurements of the volume 
discharged, is also practically con-effective. 


Mr. S. Treisu Tamera has contributed to the Monthly 
Weather Rewtew (February. and April) two papers dealing 
with applications of the Foaricr methods of analysis, one 
to ice formation and the other to the nsocturnal cooling 
of the atmosphere. 


AVERY compart form of direct-reading cymometer for 
the measurement of wave-lengths and frequencies in con- 
nection with electric-wave telegraphy is described by Prof. 


J. A. Fleming in vol. xix. of the Proceedings of the 
Physical Society of London. In the described form the 


cymometer can be used to measure not only the length of 
the oatgoing wave from a sending aérial, bat also the 
The instrament can 
farther be used for measuring the capacity of a Leyden 
jar or the inductance of a for high-frequency 
currents. 


length of the wave being received. 
circuit 


Ix the Journal de Physique for May, M. Adrien Gaéb- 
hard contributes a paper on photographic action, illustrated 
by curves showing the darkening due to developmeat as 
u function of the time, and the superficial changes as a 
fanction of the sam of the causes producing them—as he 
calls it, the *‘ phatographic function.” It is well known 
that the effect of greatly cver-exposing a aegative is to 
reverse the photographic action, sometimes producing a 
pesitive instead of oegative impression. M. Gucébhard 
discasses the theery that the photographic fancttoo, after 
reaching its maximum and descending to a minimum, 
attaios a second maximum, followed by a second mici- 


mum, and he describes experiments in support of this 
view. 

Pror. O. Zaxorir Braxco, of Turin, has published 
(Floreace: L. S. Olschki, 19005) a short discussioa on 


Dante's ‘ Qauestio de Aqua et Terra ’’ considered io the 
light of modcre geodesy. The question as proposed by 
Dante was essentially whether the water of the terrestrial 
globe is anywhere higher thao the land which emerges 
it. This question resolves itself largely iato what 
is the definition of height adopted. Accordiog to Dante’s 
belief that the earth was a sphere, points would be at 
the same height if they were equally distant from the 
centre, aod the fact that the earth is not spherical, but 
ellipsoidal, woald thus afford, io effect, an answer to 
Dante’s question acvording to which the sea-level is 
coosiderably higher at the equator thao at the poles. This 
particular interpretation appears to be the ose favoured 
by Prof. Bianco. 


No. 29 of the monograph supplements of the Psycho- 
logical Review contains the first part of a new serics 
of ‘ Yale Psychologica) Studies,’’ edited by Prof. Charles 
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Hf. Jadd, a Jarge part of which is devoted to a series of 


studies of eye mevements in connection with optical 
illusions. The centributors are Messrs. C. H. Judd, 
Cloyd N. Macalister, W. M. Stecle, E. 1). Cameron, and 
Ienry ©. Courten. Some idea of the researches on eve 


movements may be obtained from the following necessarily 
fragmentary summary. In order to trace the movements 
of the eye during the fixation of different points in the 
yisua) field, a tiny speck of Chinese white was attached 
to the cornea, and kinematographs were taken showing 
its movements as the subject followed the various details 
ef a diagram. This wus applied in the vase of several 
well known cptical illusions in which the lines of figures 
uppear distorted or equal Jengths appear uneyaal. Io 
another series of cxperiments the sabject was made ta 
record his impressions by a series of pin pricks. 


Ix the Bulletin de I Acadénne de Belgique, 
No. §, p- 208, Prof. W. Spring describes ¢xperiments which 
he hays made en the limit of visibility cf fluerescence. A 
comical heam of light of great intensity was brought to a 
focus in solations of fluorescein of gradually increasing 
dilution. 


Royale 


Flacrescence was perceptible on an area equal 
to one square millimetre at the apex of the conical beam, 
when the sclution contained 1x10-'* gram of flucrescein, 
but imperceptible when the solution was tea times more 
dilate. On the assamption that in the limiting fluerescent 
condition at least onc molecule of fluorescein is present 
in each cubic centimetre of solution, the value 1x 10-™ 
gram is calculated as the superior limit of the weight of a 
molecule of fluorescein, and 2-5 10-7! gram as that of 
the weight of an atom of hydrogen. 


Somr interesting observations on the decomposition of 
silver oxide at high are recorded by Mr. 
G. N. lewis in the curreat number of the Zeitschrift fir 
thystkalische Chemie (vol. lii. p. 310). The velocity of 
decomposition of the oxide, when heated at 330° C. to 


temperatures 


350° C., is at first so small that no appreciable evclution 
of oxygen is observed during several hours. The rate of 
change increases rapidly, however, as decompesition pro- 
ceeds, passes through a and then gradually 
falls to zero. Experiments carried out to elucidate the 
peculiar phenomenon indicate that the reaction is auto- 
catalytic, the silver produced by the decompositioa being 
the catalytic agent. Other substances, such us platioum 
black and manganese dioxide, arc foand to exert a similar 
influence op the rate of decomposition of silver oxide. 


maximam, 


A conTinvous series of articles oo the radio-activity of 
the soil and of the atmosphere is being written for Le 
Radium by Prof. Geitel. These articles coonect tc gether 
the several original papers published by Prof. Geitel in 
conjunction with J. Elster, maoy of which have already 
received notice in these columos. The oumber of Le 
Radinm for July 15 contaias io addition an article on the 
risults obtaioed by the use of radium io the treatment 


of cutaneous caocer. It is illustrated by seme striking 
phetographs. 
Ix a brief note in the current mamber of the .Jttr dei 


Linesi Prof. .\. Righi states that, using ao experimeotal 
method essentially different [roo that employed by Prof. 
McClelland, he has obtained results which fully confirm 
the connection maintaioed by the latter to exist betweeo 
the atomic weight of a substance acd the amount of 
secondary radiation which it emits when subjected to the 
B aod y rays of radium (compare Nature, vol. Ixxi., p- 
543. aod Ixxil., p. 158). The method used was to measure 
the change of potential of a disc of the material suspeaded 
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in a vacuum when subjected to the radiation of radium. , The inventor claims a useful life af 500 hours at a power 


The disc being under two influences, namely, an increase 
in the negative charge owing to the impact of the B 
electrons and a loss of negative charge owing to the 
emission of a secondary radiation, the actual rate of 
accumulation of the negative potential measured inversely 
the rate cf production of the secondary radiation. 


Tite Enginecring Standards Committee has issued a 
report on the cffect of temperature on insulating materials. 
Ao series of measurements shewing the influence of 
temperatures ranging from 75° C. to 150° C. on the dis- 
ruptive voltage, the resistance and the mechanical proper- 
ties of the insulating materials used in industry, were 
made by Mr. E. H. Rayner at the National Physical 
Laboratory, by Messrs. Crompton and Co. at Chelmsford, 
and by Messrs. Sicmens Bros. and Co. at Woolwich, The 
electrical preperties of the materials do not seem to be 
greatly influenced by exposure at the temperatures given, 
but the materia! itself perishes on long-continued heating. 
An interesting pcint established is the extracrdinary in- 
crease in resistance of the insulating substances which, 
owing to the removal of water, accompanies drying at 
too° C, The price of the report is 5s. net. 


AN interesting Parliamentary return just issued gives 
some particulars of the first three months’ working of the 
Wireless Telegraph Act. Part of the return relates to 
licences, seventy-eight applications for which have been 
received; the majority of these ure for experimental pur- 
poses, but a fair number are for commercial purposes. 
No Jess than four companies have applied for licences to 
establish to communicate with America; two of 
these have been granted, one is under consideration, and 
the ficurth is offered with an alteration in locality. Vhe 
paper also ccentains particulars of the working of the 
arrangement between the Post Office and the Marconi 
Cn, [ft seems that 111 messages have been received by 
the Post Office fer transmission to outward bound ships, 
of which 21 could not be delivered (in six cases at least 
threugh the senders’ fault in transmitting after the latest 
guaranteed time). The number cf messages received from 
ships at sea is 1055, which, if it does not represent a very 
great volume of business, still serves to show that the 
system is beginning to develop in practical utility. 


stations 


A Most interesting paper on a new carbon filament, read 
recently by Mr. Howell before the American Institute of 
Electrical Engineers, is published in the Electrician for 
July 28. The author claims to have produced a new 
allotropic modification of carbon, so different are the 
physical and mechanical properties of his filament, which 
is prepared in the following way :—.An ordinary carbon 
filament made from a solution of cellulose is baked to as 
high a temperature as possible in an electric resistance 


furnace; it is then *' flashed “' in the usual manner, and 
afterwards again clectrically baked. Although the first 
electrical baking considerably affects the final result, it 


seems that the graphite coating deposited during flashing 
undergoes a very marked change during the subsequent 
baking, which is especially remarkable censidering the 
high temperature at which the deposit is formed. The 
filament possesses a yery much lower specific resistance 
than ordinary filaments, and this is a disadvantage from 
the point of view of practical lamp making; but, on the 
other hand, the resistance-temperature curve rises instead 
of falls, which is a distinct gain, and will undoubtedly 
confer on the lamp an indifference to fluctuations of line 
voltage, and so enable it to be run at a high efficiency. 
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consumption of 2-5 watts per candle, which is an extremely 
good result for a carbon lamp. 


en 
Prot. 


Tuk De la More Press will publish in the autumn 
First German Course for Sciences Students,’’ by 
YW. G. Fiedler and Dr. F. E. Sandbach. 


We have received a copy of the first volume of the 
‘Collected Researches "’ of the National Physical Labor- 
The velume contains five contributions, viz. : 
An analysis of the results of the Kew magnetographs on 
‘quiet days during the eleven years tS8go-1900, by Dr. 
Charles Chree, F.R.S.; the high-temperature standards 
cf the National Physical Laboratory, by Dr. J. A. Harker; 
the construction of some mercury standards of resistance, 
with a determination of the temperature cocflicient 
resistance of mercury, by Mr. lf. E. Smith; the range of 
solidification and the critical ranges of ircn-carbon alloys, 
by Dr. H. C. Jl. Carpenter and Mr, RB. F. E. Keeling; 
and the resistance of plane surfaces in a uniform current 
of air, by Dr. T. E. Stanton. .\ll the papers have heen 
published previously, three of them in the Transactions 


atory. 


of 


| of the Royal Society and two in journals of other scientific 


As 
volume :—* .\ 
and technical importance press 
these are already in hand, but the rate at which progress 
can be made will depend in great measure upon the 
amount of support which may be forthcoming from those 
more immediately concerned in the development of in- 
dustry. It is hoped that the publication of the present 
volume may serve as a stimulus, by showing the character 
of the work of which the Laberatory und the Staff are 
capuble.”” 


bodies. Lord Rayleigh in a to the 


multitude of cther 


suys preface 
problems of 


for solution. 


scientific 
Some of 


Ror. 
Memoirs of 


ZARUDNOI 
the 


publishes in vol. xxxvi. of the 
Russian Geographical Society the 
herpetological and ichthyological results cf his journcys 
in eastern The Reptilia are represented by 72 
species, the .\mphibia by 6 species, and the fishes by 17 


Persia. 


species, many of which, especially among the first 
division, arc new species described by Prof. A. M. 
Nikelsky. 

Tne last volume of the Memoirs of the Russian (reo- 


graphical Socicty, for ethnography (vol. xxv., 1), contains 
a very valuable bibliography, by M. Baltramaitis, of every- 
thing that has been printed about Lithuania (8514 titles), 
its gecgraphy, history, law, statistics, and ethnography, 
including folklore. This volume, which cavers 614 pages, 
is followed by an appendix, which contains a list cf 
Lithuanian and old Prussian books printed from the year 
1553 to 1903 (265 titles), The whole is admirably indexed. 


Notice is given by the Clarendon Press of the first part 
of a new book on ‘ Elementary Chemistry,” by Mr. 
F. R. L. Wilson and Mr. G. W. Iledley. According to 
the preliminary announcement which has reached us, the 
ultimate object of the authors is ** the cultivation of a 
scientific habit of mind in the pupils, through the medium 
of chemistry, rather than the mere acquisition of the facts 
of science.”” 


Mr. Joux Heywoop has published a fourth edition of 
Mr. R. L. Yaylor’s *! Student's Chemistry.’’ The book 
has been enlarged and revised by Mr. J. H. Wolfenden, 
und an appendix on the radio-active elements and an 
introduction to the study of organic chemistry has been 
added. The volume contains more than six hundred 
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questions and problems, and is likely to continue to be 
a popular manual on the outlines of inorganic chemistry 
and chemiral philosophy. 


have issued a new 
Vincent T. 
the 


Messrs. Macuitiss asp Co., LTp., 
and revised cdition cf stage vi. of Mr. 
Murché’s ‘** Object fessons in Elementary 
price of which is 2s. 


A Firti edition of Mr. W. W. Fisher’s *‘ Class Book 
of Elementary Chemistry "' has been issued by the 
Clarendon Press, Oxford. he text has been entirely re- 
vised, and numerous additions have been made. several 
chapters on organic chemistry, intended to serve as an 
introduction to this division of the subject, have been 
included in the new edition, which is now in line with 
the present state of knowledge of the subjects dealt with 
in the volume. 


Science,”’ 


OUR ASTRONOMICAL COLUMN. 
Jupiter’s Sixt AND SEVENTII SATELLITES.—\ telegram 
from Prof. Pickering to the Kiel Centralstelle announces 


that Pr. Albrecht has observed the recently discovered 
sixth satellite of Jupiter with the Crossley reflector of the 


Lick Observatory. The times of observation and the 
determined positions were as foflows :— 
Gables, Position angle Distance 
1905 July 32 195 550 25°71 
” 26°97 527 24°3 
” 27°93 50°7 23°6 


(Circular No. 7-, Kiel Centralstelle), 
in Bulletin No, 82 of the Lick Observatory Dr. Frank 
E. Ross publishes the foJlowing set of elements fnr the 
orbit of Jupiter's seventh satellite, which he has computed 
from the observations made by Prof. Perrine on January 3, 
February 8, and March 6 :— 


Ecliptic Elements. 
Mean Jovicentric Longitude at Epoch... 333°55 


Longitude of Perijove an oe ss 33665 
Node .,. oe ee ee 2a7 28 
Inclination to Ecliptic 20 #0 con UI) 
Jupiter's Orbit : 32°0 1905 
Longitude of Node on Jupiter’s Orbit 238 6 Jan. 070 
Elements referred to Earth’s Equator. G.M.T. 
Mean Jovicentric Right Ascension... ag 2cnis 
Right Ascension of Perijove oe we RAUOS 
56 aA Node 2813 
Inclination to Equator ; : 262 


Mean Daily Motion =1°'358 
log a=8*9004 
a=52''54 (for log A=0'71624) 
e€=0'C246 
P=265°0 days 
Distance at maximum elongation=70’, 

Calculating from these elements the positions at the 
times of Prof. Perrine’s observations, it was found that 
the residuals were satisfactorily smalJJ, but for five inter- 
mediate dates, on which observations were secured, they 
proved to be larger than were expected. Dr. Ross accepts 
this result as evidence of the Jarge periodic perturbations, 
chiefly solar, to which the satellite is subjected. The 
abave elements indicate that this satellite revolves about 
Jupiter in a direct orbit, for although a retrograde orbit 
was computed and found to fit the three primary obsery- 
ations, it did not agree with the positions obtained from 
the intermediate observations. 

An ephemeris, covering the 


period July 1 ‘to 


November 13, from which the following positions are 
taken, accompanies Dr. Ross’s paper :— 
p s, p Ss. 
Aug. 10 204 26 ! Sept. 9 202 53 
oe 293 36 ~— | oo 291 58 
30 293 45 | +» 29 290 59 
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On October 4 the distance will still be 59’, but after 
that date it will slowly decrease, until on November 13 it 
will be onJy 18’. 

According to a note communicated by Prof. Perrine to 
the Astronomical Society of the Pacific, and reproduced in 
No. 4035 of the Astronomische Nacitrichten, Dr. Ross has 
also fonipered the orbit of Jupiter's sixth satellite. This 
satellite, like the seventh, moves in a direct orbit, its 
period being 242 days. The eccentricity of the orbit is 
large, amounting to 0-16, and the inclination to the plane 
of Jupiter's equator is about 30°. The mean distance of 
the satellite from Jupiter is about seven million miles. 
Thus the periods, and therefore the distances from Jupiter, 
of the sixth and seventh satellites are nearly alike, their 
orbits mutually interlocking. Otherwise the two orbits 
ure dissimilar. 

Tue Formatios of THE NEW Nortu TPorar Cap on 
Mars.—<According to Mr. Lowell's observations, as re- 
corded in No. 22 of the Lowell Observatory Bulletins, the 
first frost of this year in the Arctic regions of Mars 
oceurred on May 19. The region wherein the phenomena 
were observed had been under daily scrutiny since coming 


into view on May i1, but no new feature had been dis- 
covered. However, on May 19 an enormous, unmistak- 
ably white patch was seen which extended from the 


western edge of the old cap to a point on the terminator 
about one and a half times the old cap’s diameter away, 


and reached down to latitude +63°. ‘The depcsit was so 
thin on its northern edge that the band girdling the old 
cap could be plainjy seen showing through it, but on 


May 20 a bright nucleus formed pn the southern edge of 
the frost-bound area. 

The date of the first observation corresponds to 
Angust 20 in our calendar, and is 126 days after the 
summer solstice in the northern hemisphere of Mars. In 
19n3 the first frost effects were observed on Mars about 
128 days after the summer solstice; thus the recent 
nbservation strongly confirms those made in 19n3. 


LIOUID AIR—PRODUCTION 
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Is the former of these pupers the author details experi- 

ments showing the trustworthiness of a German silver 
platinum couple to measure temperatures in the neigh- 
bourhood of those of liquid air and liquid and_ solid 
hydrogen. The electric resistance of metals is an unsafe 
guide at very low temperatures, and the manipulation of 
gas thermometers involves much time and care. .\ thermo- 
electric junction would be much more convenient if trust- 
worthy. That it is trustworthy the experiments go to 
show, but only within limits. ff the constants of the 
formula for interpreting the observations be determined 
at temperatures between go3° and 1233° abs., the formula 
will then give the temperature of solid hydregen at low 
pressure as 15°27 abs., whereas if the constants be de- 
duced from experiments at a lower temperature, 203° to 
373°, the interpretation formula then makes the tempera- 


ID) 
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ture of solid hydrogen at low pressure 12° lower, i.e. 
13°-5 abs., which the author considers more correct. 
Bearing in mind that at this very low temperature a 


difference of 12° is equivalent to a differenev of 


a=? at 
on 
the ordinary temperature, 


we see that the method has no 


ennfirmatory vaJue, and can itself be trusted only over 
the range for which it has been verified by the careful 


use of gas thermometers. If, therefore, helinm be pro- 
cured in sufficient quantity for liquefaction or solidification, 


its lower temperatures, possibly within 5° of the absolute 
zero, will have to be ascertained by the low-pressure 
helium thermometer. For ranges of temperature over 


which its indications van be verified, the thermoelectric 
junction thermometer wil] have a useful sphere of work in 
saving the inconvenience of employing gas thermometers. 
Among important cautions given by the author is a warn- 
ing that junctions made with soft solder are affected by 
the Jow temperature. The junctions should be made with 
hard silver solder, and the indications at the temperature 

1‘On the Thermo-rlectric Junction as a Means of Determining the 


Lowest Temperatures, and in Liquid Hydrogen and Air Calorimeters.” 
Papers hy Sir James Dewar, read before tue Royal Society, June 8, 1905. 
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of liquid oxygen compared before and after exposure to 
the temperature of liquid hydrogen, to see whether there 
has been any change produced. A German silver platinum 
junction was employed, but as the result of his experience 
the author recommends German silver gold. 

The paper on ** Liquid Hydrogen and Air Calorimeters ™ 
gives an account of experiments in which the specific heats 
of substances are determined by measuring the quantity 
of liquid air or hydregen which they vaporise in falling 
through a given range of temiperatures. From these ex~- 
periments it appears that, at temperatures between those 
of these two liquids, ice has only ene-third of its specific 
heat at ordinary temperature, graphite has only one-tenth, 
while diamond has as little as one-nineteenth of its 
ordinary specific heat. The second part of this paper deals 
with the latent heats of the volatile liquids, that of 
hydrogen being given as 121 or 122 calories, of oxygen 
51-15 calories, and of nitrogen 50-4 calories. The fatent 
heat of liguid’air is not vet definitely determined, but when 
there is u high percentage of oxygen it is about §4 calories. 
The specific heat of hydrogen is found to be substantially 
the same, whether the substance he liquid, occluded, or 
gfupeous. 

The employment, just mentioned, of liquid air to deter- 
mine the specific heat of substances may be called a 
practical application, though, so far, its utility is limited 
to scientific research ; and the present time, ten years after 
the introduction of the new and comparatively economical 
method cf producing it, is suitable for a review of its 
applications generally, the further developments in the 
methods of producing it, and the extent to which it has 
been possible so far to realise the expcetations [nunded on 
the appearance of the new method of production. 

It will be remembered that down to the year 1895 the 
method of liqnefying air developed and employed by 
Olszewski and Dewar was what is called the cascade 
methed, in which a gas condensed at high pressure is 
vaporised at a much lower pressure, so as to preduce a 


much lower temperature, one low enongh, perhaps, to 
condense a more volatile gas highly compressed. Thus 
nitrous oxide was made to produce liquid cthylene 


at a temperature below —90° C., and the ethylene, boiled 
at lew pressure, similarly produced liquid oxygen, nitrogen, 
or air at —1yo° C. These liquids, boiling in the open, 
reduced their residual portions to their well known boiling 
points, and, boiled at low pressure, produced reuch lower 
temperatures, but in no case low enough to act in the 
same way as a means of liquelying compressed hydrogen, 
which is so volatile that its critical temperature is below 
the lowest obtainable by boiling the atmospheric gases at 
low pressure. The nearest approach to the liquefaction 
of hydrogen was Olszewski's imitation of Cailletet’s com- 
bination of the cascade system with sudden expansion. 
He obtained a similar result—the brief appearance of an 
evanescent mist, which just sufficed to show that hydrogen 
was, under proper conditions, liquefiable. An ingenious 
means for getting below the lowest temperatures obtain- 
able on the cascade system by boiling oxygen or nitrogen 
at low pressure was adopted by Olszewski and Mewar, 
who mixed hydrogen, the Iormer with oxygen, the latter 
with nitrogen, in the hope of making a substitute for a 
natural gas of intermediate properties, which, boiling at 
low pressure, would give a temperature low enough for 
the liquefaction of compressed hydrogen on the cascade 
system. Both attempts were unsuccessful, though Dewar 
thought that the nitrogen jelly behaved as if it had some 
condensed hydrogen in solution. 

At this stage there appeared a new and more powerful 
method fer cooling and liquefying guses, the  self- 
intensive system, by which compressed gas, allowed 
to cool itself by expanding to low pressure at a frec 
orifice, has its cooling accumulated by an_ interchanger, 
and so intensified continually. Thus oxygen, nitrogen, and 
air starting from ordinary temperatures, and hydrogen 
starting from a temperature below —200° C., can be made 
to cool themselves to the liquefaction point, and gradually 
liquefy themselves at ordinary pressure without the help 
of any less volatile liquid to assist the fall of temperature. 

With such apparatus available, great expectations were 
indulged in as to the future possibilities of liquid air. 
As with electricity, the enthusiast and the impostor were 
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soon at work, making unlimited promises to attract the 
interest of the puhlic, and company schemes to attract 
their money. Liquid air as a saurce of power was going 
to eclipse and replace steam and electricity. As an 
artificial refrigerant it was to banish ice, ammonia, sulphur 
dicxide, and carbonic acid. In surgery it was soon to be 
the only anesthetic, antiseptic, and caustic employed; in 
medicine it was to cure consumption and many other 
diseases. Our prominent scientific men cannot claim much 
credit for doing their duty to the public in this matter. 
In a few reported interviews some of them mildly recom- 
mended caution. In this country only one prominent 
worker with liquid air plainly warned the public at the 
beginning ef this boom that such promises were cither 
fcolish or fraudulent, and declared that on the score of 
expense liquid air, as made by the new method, could 
never compete with steam as a source of power cr with 
ice as a source of refrigeration. The last ten years have 
tco fully justified the warning; but in the meantime large 
sums of money were extracted fram the public in America 
by fraudulent liquid air companies, one of which attempted 
to continue operations in this country; and many business 
men in England held over orders for new refrigerating 
plants for some years, for fear Iest, as soon as they had 
put one down, they might find it superseded by a liquid- 
air contrivance. Apart from scientifie research, the nearest 
approach to a commercial application of liquid air began 
last autumn, when experiments were given at music-halls 
under the name of the ‘f Magic Kettle.’ The performance 
was anything but a popularising of scientific knowledge, 
of which the performers themselves in most cases had 
none; besides which they purposely deepened the mystery 
of the matter by adding a little juggling, and making 
misleading statements. 

Air liquefiers of the best make are now such perfect 
machines that they secm to affer no scope for improve- 
ment within the existing system. The chief attempt to 
improve the system consists in substituting an engine to 
do work fer the [ree-expansion valve, in order to obtain 


mere cooling for a given amount of compression. This 
device, in the form of a turbine, was discussed as 
eurly as 1895, but rejected on the ground of compli- 
cation. In i896 Lord Rayleigh suggested it in a 


letter to Nature, and others have proposed or attempted 
it since. Thermodynamically it would be a great 
gain; hut in apparatus of this kind a thermodynamic 
gain often actually involves a greater practical loss, 
owing to the importance of simplicity. In Comptes rendus, 
vol. cxxxiv. pp. 1568-1571, is an aceount of such an 
apparatus made by M. G, Claude, which is declared 
to have been entirely successful. As this is purely a 
question of economy and convenience, which are domin- 
ating factors commercially, the fact that this apparatus 
is not yet displacing others makes it likely that the com- 
plications involved are found to be a serious stumbling- 
block. They have hitherto prevented the adoption of a 
similar device in commercial refrigerating machines work- 
ing with ammonia and carbonic acid, which are now made 
on such a very large scale that in them, if anywhere, the 
thermodynamic gain would outweigh the complications. 
One of the most promising practical applications pro- 
posed for liquid air has been the manufacture of oxygen 
from air by liquefying it and letting the nitrogen boil 
away before the oxygen, separating them by distillation. 
Theoretically the power, that is, the cost, required should 
be small. The latent heat taken up by the two gases 
separately in volatilising shnuld balance that given out by 
the air in condensing. One of the prominent names 
associated with attempts of this kind is that of Pictet, 
who was long helieved to have liquefied oxygen and 
hydrogen at the time when Cailletet undoubtedly produced 
a mist of oxygen. In New Yark Pictet was associated 
with others in an attempt of this kind under a patent 
(U.S.A) in which he commits the fallacy of expecting 
the gases to separate at a low temperature, but while both 
are still in the gascous condition, the greater density of 
the oxygen taking it to the hottom of the container! The 
oxygen did not drop, but the scheme, the patent, the 
fallacy, and the investors’ money did.  Pictet next 
appeared with a French patent, in which the U.S. patent 
fallacy was replaced by another. He arranged to make 
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a gain of cooling by letting liquid air vaporise at a lower 
temperature than that at which it had condensed, taking 
up more latent heat at the lower temperature than it had 
given out at the higher; and he overlooked the fact that 
the difference would be balanced by the specific heat given 
out by the liquid while being cooled to the lower tempcra- 
ture! Under a fresh patent in England Pictet has now 
for some years been associated with powerful supporters in 
installing u large and costly plant at Manchester with the 
same object. None of the former fallacies appear in the 
new patent. Whether practical success will attend the 
effort remains to be seen. 

The liqoid oxygen, or air rich in oxygen, obtained by 
distillation from liquid air, if mixed with a good com- 
bustible, such as cotton wool, makes an explosive. The 
Austrian military authorities, and the engineers engaged 
in tunnelling under the Alps, both made long and careful 
trials of such explosives; but the inevitable arrangements 
were too cumbrous, and the results teo uncertain. 

The nearest attempt to make what is called a practical 
use of liquid air is that of Dr. Allan Macfadyen (see 
NATURE, June 18, 1903, p. 152, und October 22, 1993, 
p. 608). By freezing the bacilli of typhoid in liquid air 
he makes them brittle enough for trituration in a mortar. 
By centrifugalisation the intracellular poison cun then be 
separated from more fibrous material, and then by the 
methods of Pasteur an anti-typhoid serum prepared which 
promises to be of real value. 

The most pronounced successes of iiquid air have been 
in connection with scientific research. {ft was with liquid 
air made by the self-intensive process with a Hampson 
machine that Sir William Ramsay discovered krypton, 
xenon, and neon, that Prof. Rutherford and Mr. Soddy 
proved the emanatiens of radium and thorium to be con- 
densable and vaporisable, that Ramsay proved the evolu- 
tion of helium from radium emanations, and many other 
important investigations were carried out. Finally, it was 
by an extension of the same process that hydrogen was 
liquefied. 
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A NUMBER cf valuable and instructive papers were 

contributed at the recent meeting of the British 
Medical Association at Leicester, but the majority were 
technical and of a medical nature. The following, in 
addition to those described last week (p. 330}, are, how- 
ever, of more general interest :— 

In the section of medicine, Dr. Nathan Raw (Liverpool) 
read a paper on human and bovine tuberculosis, with 
special reference to bovine infcetion in children. He 
said that while agreeing with the German view that there 
were decided differences between the bovine and human 
tubercle bacilli, he believed that bovine tuberculosis was 
a danger to human beings. 

Bovine tuberculosis affected voung people, was traceable 
to infected milk, and infected the tonsils, the alimentary 
tract, the glands, and, through the blood, the meninges, 
the bones, the joints, and other parts, while human 
tuberculosis was air-borne, and infected adults by way of 
the lungs as pulmonary phthisis. In evidence of this Dr. 
Raw indicated the rarity of pulmonary phthisis in infants 
and children, and, on the other hand, the comparative 
rarity of other than pulmonary lesions in adults, and 
suggested, further, that early tuberculous disease, presum- 
ably bovine, appeared to be protective against phthisis, 
as the development of pulmonary tubercle was relatively 
rare in those of a strumous diathesis who had suffered in 
infancy fram bone and gland lesions. 

in conclusion, Dr. Raw alluded to the frequency of 
tuberculosis among cattle, and the importance of the in- 
spection of cattle and dairies. 

Dr. F. J. Poynton (London) gave the results of his 
experience of milk to which sodium citrate had been added 
in the feeding of infants. The addition of sodium citrate 
to milk results in the formation of calcium citrate, and 
milk so treated forms a much finer curd and is more 
digestible than untreated milk. The sodium citrate may 
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be added to the amount of i to 2 grains to the fluid ounce 
of milk. 

In the section of ophthalmology, Prof. Hess (Wiirzburg) 
demonstrated by a series of beautiful drawings the influence 
ef light in causing a migration of pigment in the retina 
of cephalopods. He had found in these cves visual purple 
which had hitherto not been detected in any invertebrate. 

All cephalopods studied by him showed this pigmentary 
migration within the retina, but the rapidity of the migra- 
tion differed in various species, and it was different in 
different parts of the same retina, especially in the small 
horizontal stripe which contained very long and small rods, 
und corresponded evidently to an area of maxinium vision. 

In the seetion of tropical medicine, Mr. R. Newstead, 
of the Liverpool School of Tropical Medicine, read a 
paper on ticks concerned in the dissemination of disease 
in man, and gave a description of the Ornithodorus 
ntoubata which conveys tick fever, a spirillar infection, in 
the Congo Free State. 

Mr. Newstead had found that in many respects the 
habits of the Ornithodorus moubata were not unlike those 
of .Irgas persteus, but the inert character of the larva of 
Ornithodorns moubata was unique among the Ixodinzw, in 
that it passes the whole of its life within the egg. The 
female Ornithodorns monbata laid eggs which were 
hatched, not as lurve, but as nympha:,, although on the 
ninth day the larva was fully formed and the egg shell 
split, but the voung tick remained antil the fifteenth day, 
when as a nymph it escuped simultaneously from its larva 
covering and egg shell. 

Dr. Graham {Sierra J.eone) centributed a paper on 
Suinea worm and its hosts. He had found that the in- 
cidence of the disease corresponded with the incidence of 
a cyclops, the presumed intermediate hest, both seasonally 
and as regards its maximum mianifestation. 


SOME NSPECLS (OR NODE EN ela iiittin a 
OURGE TC MS TOME" 
JA PES referring to the circumstanees in which he 
was called upon to deliver the cvening discourse in 
the absence of the Dean of Westminster, the lecturer 
explained that he had chosen the subject, not because he 
regarded weather forecasting as the only, or, from the 
scientific point of view, the most important practical 
branch of meteorology, but because, in a general sense, 
the possibility of its application to forecasting—the dedue- 
tion of cffects from given causes—was the touchstone of 
scientific knowledge. 

The process of medern ferccasting wus illustrated by 
the daily weather charts of the period from [Tebruary 1, 
igo4, up to the evening of February 12, which exhibited 
the passage over the British Isles of a remarkable sequence 
of cyclonic depressions, reaching a climax in u very deep 
and stormy one on the evening of the leccure. Jt was thus 
pointed out that the barometric distribution and its changes 
were the key to the situation as regards the weather, and 
this was supported by exhibiting the sequence of weather 
accompanying recognised types of barometric changes, as 
shown in the self-recording instruments at the obsery- 
atories in connection with the Meteorological Office. 

Some cases of difficulty in the quantitative association of 
rainfall or temperature changes with barometric variations 
were then illustrated. The barometric distributions in the 
weather maps for .\pril § and April 16, 1903, were shown 
to be almost identical, and yet the weather on the fater 
date was 10° colder than on the earlier. The observatory 
records for June 22, 1900, showed that a barometric dis- 
turbance of about the fiftieth of an inch, too small to be 
noticed on the scale of the daily charts, passed across the 
country from Walencia to New, over Falmouth, in about 
twenty-four hours, and produced at each observatory 
characteristic changes of temperature and wind, and also 
in each case about a fifth of an inch of rainfall. 

Some examples of the irregularity of motion of the 
centres of depressions were also given, including one which 
travelled up the western coasts of the British Isles on 
October 14 and 15, and down the eastern coasts on 


1 Abstract of a discourse delivered at the Royal Institution of Great 
Britain by Dr W. N. Shaw, F.R.S. 
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October 16 and 17, 1903, one which developed from 
scarcely visible indications into a gale on December 30, 
1900, and one which disappeared, or ** filled up,’ as it is 
technically called, on February 6, 1904. The conclusion 
was drawn that the suggested extension of the area of 
observation by means of wireless telegraphy from ships 
crossing the Atlantic would not immediately place fore- 
casting in the position of an exact science, but would add 
greatly to the facilities for studying the life-history of 
depressions. 

The irregularities and uncertainties illustrated by the 
examples given might be attributed in part to the com- 
plexities of pressure duc to the irregular distribution of 
land and sex in the northern hemisphere. Charts of the 
mean isobars for the world for January and July showed 
greater simplicity of arrangement in the southern hemi- 
sphere, where the ocean was almost uninterrupted, than 
in the northern hemisphere, where there were alternately 
large areas of sea and land. Vhe comparative simplicity 
of the scuth as compared with the north was also illus- 
trated by a chart representing an attempt at a synoptic 
barometric chart for the world for September 21, 1901. 

The simplification of the barometric distribution at 
successively higher layers of the atmosphere, as illustrated 
by Teisserenc de Bort'’s chart of mean isobars at the 
yoou-metre level, was pointed out, and illustrations were 
also given of the method of computing the barometric dis- 
tribution at high levels from observations at the surface, 
using data obtained from observations at high-level observ- 
atories, cr those made with balloons and kites. 

‘some indication of the connection between the com- 
plexity of the surface and the simplicity of the upper strata 
might be estahlished by means of careful observations of 
the actual course of air upon the surface and the 
accompanying weather conditions. 

The actual course of air along the surface was often 


misunderstood. The ccnventional S-shiuped curves repre- 
senting the stream lines from anticyclonic to cyclonic 


regions were shown to be quite incorrect as a represent- 
ation of the actual paths of air along the surface. A 
diagram contributed to the Quarterly Journal of the 
Royal Meteorological Society’ showed the computed paths 
for special case of a storm of circular isobars and uniform 
winds, travelling without change of tyne at a speed equal 
to that ef its winds. An instrument made by the Cam- 
hridge Scientific Instrument Company to draw the actual 
paths of air for a number of different assumptions us to 
relative speed of wind and centre, and of incurvature of 
wind from isobars, was also shown, and the general 
character of the differences of path exhibited under 
different conditions was discussed. 

In illustration of the application of these considerations 
to practical meteorology, it was noted that rainfall is an 
indication of the existence of rising air, and conversely 
the disappearance of cloud may be an indication of de- 
scénding air. Jt was further noted that if the ascent and 
descent of air extended from or to the surface, the actual 
paths of air along the surface, as traced from the diree- 
tion and speed of the winds, ought to show convergence 
in the case of rising air and divergence in the case of 
descending air. 

The chart for April 16, 1903, was referred to for an 
obvicus case of dilatation or divergence of air from a 
eentre corresponding with fine weather, the centre of the 
arca of divergence being specially marked ‘‘ no rain,"' 
and the actual trajectories or paths of air for two different 
travelling storms were contrasted, to show how the rain- 
fall might be related to the convergence of the paths of 


air. The two occasions selected were (1) the rapid 
travelling storm of March 24-25, 1902, and (2) the slow 
travelling storm of November 11-13, 1901.4 The trajec- 


tories or actual paths of air for these two storms had been 
constructed from two-hourly maps drawn for the purpose 
from a collection of records of self-recording barographs, 
&c. Those for March 24-25 showed the paths to be looped 
curves with very little convergence, whereas those for the 


1 The Meteroological Aspects of the Storm of February 26-27, 1903. 
QO. J R. Met. Soc., vol. xxix. p. 233, 1903. 

2 See Pilot Charts for the North Atlantic and Mediterranean, issued by 
the Meteorological Office. February, rao4. 
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storm of November 11-13 showed very great convergence ; 
so much so that if four puffs of smoke could be imagined 
starting at the sume time from Aberdeen, Blacksod Point, 
Brest, and Yarmouth respectively, and travelling for 
twenty-four hours, they would tind themselves at the end 
of the time enclosing a very small area in the neighbour- 
hood of London. 

Corresponding to this difference of convergence as shown 
by the paths was the difference of rainfall as illustrated 
by two maps showing the distribution of the rain deposited 
from the two storms. The first, with little convergence, 
gave hardly anywhere more than half an inch; the second, 
with its great convergence, gave four inches of rain in 
some parts of its area. 


BREATHING, [1N LIVING BEINGS? 


T has been said that the most striking facts connected 

with respiration are its universality and its continuity. 

In popular language ‘' (he breath is the life."’ Breathing 

is not only a sign of life, it is a condition of its existence. 

Permanent cessation of breathing is regarded as a sign of 

death. Link up with this the icy coldness of death and 
you have two significant facts. 

Respiration and calorification ace therefore intimately 
related ; in fact, calorification is one form of expression of 
the results of respiratory activity. 

The popular view of respiration is an inference from 
what is ebserved in man and animals. During life the rise 
and fall 


of the chest goes on rhythmically from the 
beginning to the end. The respiratory exchanges effected 
in the breathing organs—lungs or _— gills—constitute 


or 


external respiration.’’ his, however, scarcely touches 
the main problem, viz. what is called ** internal respira- 
tion,’’ or tissue respiration—i.e. the actual breathing by 
the living cell, and tissues which make up a complex 
organism. 

We are told that man dors not live by bread alone. We 
know he requires, in addition, solids, fluids and air. 
Taking these to represent the three graces, then air is of 
al the graces best. 

The higher animals have practicaliy no reserve stores 
ef air—unlike what happens with the storage of fats and 
proteids—and hence the necessity for mechanisms by which 
air is continually supplied to the living tissues, and also 
by which the waste product of combustion, viz. carbon 
dioxide, is got rid of. Closure of the wind-pipe, even for 
a few minutes, brings death with it from suffocation. 
The entrance of oxygen is prevented and the escape of 
earben dioxide is arrested. 

The process of breathing is common to all living beings 
—to plants and animals alike. It consists essentially in 
the consumption of oxygen by the tissues and the giving 
out of carbon dioxide. It is immaterial whether the 
animals or plants live in water or air, the principle is the 
same in hoth cases. Living active protoplasm demands a 
supply of oxygen. 

All the world’s a stage. The human body is at once a 
stage, and a tabernacle—a vast theatre--and the myriads 
of diverse cells of which it is composed, the plavers. 

The cells or players, as active living entities, not only 
require food, but they require energy. The respiratory 
exchanges in and by the living cells provide the energy for 
the organism. This breathing by the cells is called ‘* in- 
ternal respiration.’’ In a complex organism, therefore, the 
respiratory exchanges represent the algebraic sum of the 
respiratory activity of the several tissues that make up 
the organism, The various tissues, however, breathe at 
very unequal rates. 

In one of his charming contes philosophiques,’* 
Voltaire describes the visit of au giant of Sirius to our 
planet. Before reaching his journey’s end he would have 
to traverse an aérial medium, and on arriving would see 
hefore him a fluid medium in continual movement, and 
tracts of solid land. After investigation—or no doubt he 
would be told, even though he was not personally con- 
ducted—that the water surface of this our globe is two 
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and a half times greater than the land surface. He would 
discover that there are animals that live in air, others in 
water, und again others on land. Our visitor would find 
out that the respirable media are two—water and air— 
and that there are 210 parts of [ree oxygen in a litre of 
air, while there are only 3-10 dissolved in a litre of 
water. 

Had Voltaire’s friend paid us another visit during the 
present century, we should be able to tell him that the 
water of the Thames ahove London contains 7-40 c.c. of 
O per litre; at Woolwich only 0-25, the decrease being 
due to the pollution of the river. Putting it broadly, 
water contains only 3-10 parts per litre, while air contains 
210. Watcr-breathers under good conditions have twenty 
times less O than air-breathers. It is as if air-breathers 
on land had the percentage of O, reduced to 1. 

He would also be told that carbon dioxide—CO,—is 
also remarkably soluble in water, and readily combines 
with certain bases present in water; thus water forms an 
admirable medium into which an animal may discharge 
its effete and poisonous irrespirable CO,. 

He would also be told that our blood contains 60 volumes 
per cent. of gases, and that there is more O and less CO, 
in arterial blood than in venous blood. 

Perhaps the name of Sir H. Dayy might be whispered 
to him, for he was one of the first to detect the presence 
of gases O and CO, in blood. 

In story, one has heard of the ‘‘ Quest of the Holy 
Grail.”’ { have even listened with rapt attention to an 
entrancing lecture on the ‘* Quest of the {deal.‘' For the 
cell, the quest is the ** quest of oxygen,"’ and it is not 
happy until it gets it. 

We speak of a distinction between air-breathers and 
water-breathers. If, however, we push the matter to its 
ultimate issue, we find that all our tissues—and equally 
those of plants—live in a watery medium; in us the fluid 
lymph which exudes from our capillary blood-vessels, and 
in plants in the sap. Thus we come upon what at first 
seems a paradox, but is not so; all our cells not only live 
in water, but they live in running water. They are bathed 
everywhere by the lymph which is the real nutrient fluid 
for our cells. Thus, in its final form, all respiration is 
actually aquatic. The process of internal respiration, 
besides other conditions, requires the presence of a certain 
amount of water. In fact, all vital phenomena require 
the presence of water. 

The unity and identity of the process in animal and 
vegetable cells, as the theatre of combustion, is the striking 
fact. The means by which the necessary oxygen is 
brought to the cells is as varied as the forms of animated 
organisms themselves. his function exists for the cells, 
and not the cells for the function. 

{f the mountain will not go to Mohammed, Mohammed 
must go to the mountain. There are, at least, two prin- 
ciples on which animal cells obtain oxygen. 

The air or water containing air is carried to the cells. 
This is the principle adopted in the lower invertebrates, as 
in sponges and with regard to certain air-breathers such 
as insects. 

The other principle is this, that an intermediary carries 
the respiratory oxygen from some more or less central 
localised or diffuse surface to the cells. This intermediary 
is the blood—an internal medium of exchange. The fluid 
part of the blood may carry the oxygen supply and remove 
the carbonic dioxide waste. This is the case in many of 
the invertebrates, and it reaches its highest development 
in the vertebrates. Hence in them the circulating and 
respiratory systems reach their fullest development. 

In most invertebrates the fluid part of the blood contains 
the nutritive substances und also the oxygen and carbonic 
acid. In the vertebrates, the ha:moglobin of the red blood 
corpuscles carries the oxygen from the gills or lungs to the 
tissues, whilst the CO, is contained in and carried chiefly 
hy the blood plasma from the tissues to the gills or lungs. 

it is singular that in the cephalopods, such as the squid 
and cuttle-fish, the blood is bluish in tint; and this is 
due to the presence in the plasma of a respiratory pig- 
ment called hemocyanin, This body has a composition 
like that of hemoglobin, but copper is substituted for the 
iron of the h:emoglobin. Copper also exists in organic 
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combination in the red part of the feathers of the plantain- 
eater or turaco. 

The real aristocracy with genuine blue blood are the 
crab, lobsters, squids, and cuttle-fishes. a 

Perhaps one of the most striking ways of dissociating 
this accessory mechanism [rom the activity of the cell 
itself is by the use of a poison. When a person is 
poisoned by coal gas, what happens? The coal gas con- 
tains carbon monoxide. This gas does not poison inverte- 
brate animals or plants. Still it kills vertebrate animals. 
Why? {t does not kill by acting on the living cclls, only 
by depriving them of oxygen and asphyxiating them. It 
combines with the respiratory pigment hemoglobin. 
Chloroform, ether, and similar drugs destroy the actual life 
of the cell elements by destroying their irritability. 

{In 1771, Priestley found that air vitiated by combustion 
of a candle, or by the breathing of animals—such as mice 
—could be made pure or respirable again by the action of 
green plants. 

Under certain conditions, however, Priestley found that 
plants gave off carbonic acid, and the air did not support 
combustion or animal life. He regarded these as ‘' bad 
experiments,’’ and he selected what he was pleased to 
regard as *‘ good experiments,"’ i.e. those in which the 
air, rendered impure by the respiration of animals, was 
rendered respirable by the action of green plants. 

In 1779 John Ingen-Housz published his ‘t Experiments 
on Vegetables, discovering their great power of purilying 
the commen air in sunshine, and of injuring it in the shade 
and at night."’ 

He confirmed Priestley’s observations that green plants 
thrive in putrid air, and that vegetables could convert air 
fouled by burning of a candle, and restore it again to its 
former purity and fitness for supporting flame, and for the 
respiration of animals—or, as he puts it, ‘‘ plants correct 
bad air.” 

In 41787 Ingen-llousz, an English physician at the 
Austrian court, found that only in daylight did green plants 
give off oxygen. In darkness, or where there was little 
light, they behaved like animals so far as exchange of 
gases is concerned, t.c. they used up oxygen and exhaled 
carbonic acid. He found also that all roots, when left out 
of the ground, vielded by day and by night foul air, ie. 
carbonic acid. 

In the same vear, 1804—the year of Priestley’s death— 
Nicolas Theodore de Saussure, a Swiss naturalist and 
chemist, published his ** Recherches Chimiques sur la 
Végétatian "’ (Paris, 1804), a veritable encyclopaedia of 
experiments of the effects af air on flowers, [ruits, plants, 
and vegetation generally, and on the effects of these on 
atmospheric acid. 

It is an old adage—the exception proves the rule. 
exception “ probes *’ the rule as the surgeon's probe probes 
a wound. The tactus cruditus of the surgeon, by his 
probe—indeed an clongated tactile sense—enables him to 
discever the presence or absence of a body in a wound. 
Had Priestley used the probe of a bad experiment, he in 
all probability would have anticipated the discovery of 
ingen-Housz. 

Some of you, no doubt, recollect the words of Gold- 
smith’s famous description of his awn bedroom and of the 
furniture of the inn— 


The 


“The house where nut-brown draughts inspired.” 
And how his imagination stooped to trace the story of— 
“* The chest that contrived a double debt to ray, 
A bed by night, a chest of drawers by day.'* 
As to himself he tells us how— 
‘© A night-cap decked his brows instead of bay, 
A cap by nigbt—a stocking all the day." 

Green plants contrive a double debt to pay; they give off 
oxygen by day, and ut night exhale CO,,. 

How do the vast number of plants, the microbes, the 
bacteria without chlorophyll get oxygen? Most of them 
get it as we get it. Some, however, cannot live in pure 
oxygen and are anzrobic, such as the micro-organisms 
that cause tetanus, malignant cedema, and those that set 
up butyric acid fermentation. 

Pushing the matter still further, it is extremely probable 
that the oxidation processes in our tissues are largely due 
to the presence of oxydases. 
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This raises the question as to the part played by the 
nucleus of a cell in its respiratory processes. 

Is the source of muscular energy to be sought in oxida- 
tion or cleavage processes in tissues? In some animals 
there is not a direct relation between the muscular work 
and oxygen consumed, though there is to heat production. 
Bunge, on this ground, thought that the intestinal para- 
sites of warm-blooded animals must have their oxygen at 
a minimum. In the intestinal contents there is no estim- 
able oxygen; there active reduction processes go on. 
ntozoa might get oxygen from ©, diffusing from blood- 
vessels. 

Bunge found that intestinal worms of the cat and pike 
can live in an alkaline solution of common salt, free from 
gases, under Hg, for four to six days. They made active 
movements, and gave off much CO,. 

Iscarts lumbricoides {rom the intestine of the pig lived 
four to six days in 1 per cent. boiled NaCl solution. 
It made little difference whether oxygen or hydrogen was 
passed throngh the fluid. They lived seven to nine days 
if fluid was saturated with carbon dioxide, so that they 
have accommodated themselves to high percentages of 
carbon dioxide. 

Yhey give off to the fluid valerianic acid, an acid with 
a characteristic butyric acid odour. These worms contain 
a very large quantity of glycagen, the dry body yielding 
20 per cent. ta 34 per cent, of this curbohydrate, 

tou grams Ascaris, placed in boiled normal saline solu- 
tion, used per day— 

0-7 gram glycogen, 
Ol ,, sugar, 
No fat; 
and vielded— 
o-4 gram CO, 
0-3 valerianic 


It would seem that glycogen had split into CO,, and 
valtrianic ucid— 
4CgH 2.0; =9CO, + 3C5H 90. + 9M, 
720 396 + 306 +18. 


ls it a genuine fermentaticn? 

Weinland found that he could express by Buchner’s 
method a substance, ** zymase,’* which could split glycogen 
into CO, and valerianic acid. 

Turning now to respiration in invertebrate animals, and 
dealing first with those which live in water, let us see 
some of the contrivances by which this end is achieved. 
The mechanisms are but means to an end. The ultimate 
union of oxygen, and the discharge of carbon dioxide with 
the liberation of energy, oceur in the protoplasm of the 
eell itself. 

Yhere are two distinct processes, and it may be that 
the oxygen is introduced by one portal and the carbon 
dioxide got rid of by another, or it may be that one portal 
may do for both processes—the letting in of oxygen and 
the giving off of carbon dioxide. 

Although the principle itself is simple, the variety of 
mechanisms adopted by nature to secure this double func- 
tion is remarkable. Let us glance at some of the 
mechanisms proceeding from the simple to the complex, 
and first with regard to those animals that live in water. 

Considcr the oceanic fauna. It is immense both from 
the point of view of number and variety. Save insects 
and certain groups of molluscs, all invertebrates are 
aquatic. .\mongst vertebrates, fishes have aquatic respira- 
tion, and some mammals, e.g. cetaceans or whales, have 
water as their sphere of existence, though they depend on 
the air for their respiratory oxygen. 

The evolution from an aquatic to an aérial mode of 
existence can he traced in the animal kingdom, and may 
even be seen within limits in the history of certain species. 

Every living cell, animal or vegetable, requires for its 
continued existence a supply of oxygen, and every living 
cell exhales carbon dioxide. The exchange of these two 
gases between the fluids of the body and the outer medium 
is the process of respiration. The simplest form of 
respiratory exchange occurs where there is no specially 
differentiated organ or mechanism for this purpose, so- 
called diffuse respiration. The whole surface of the 
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organism in a watery medium may be concerned in this 
respiratory exchange. This is only possible, however, so 
long as the boundary surface, skin, or otherwise is 
permeable to gases, and no great respiratory exchanges 
ave necessary, 

Before showing you some lantern slides, I should like 
to point out how one process is made to aid another. 

Motion associated with respiratory processes. 

Ciliary motion with respiration and the capture of prey 
for food. 

The old idea of one function for an organ is exploded. 
One speaks of one man one vote. One man one value. 
Tt is not really so. 

With Shelley we may say— 

Nothing in this world is single ; 
All things, by a law Divine, 
In each other's being mingle." 

As regards the surfaces for these respiratory exchanges 
for diffuse respiration, it may take place through the inner 
surface of the body cavity of coelenterates, the under 
surface of the bell of a medusa, the tentacles of an echinus, 
the respiratory tree ut the hind gnt of the sea cucumber, 
cr the intestine of the young of the dragon fly, or by the 
intestinal mucous membrane of the mites which have no 
lungs or other directly respiratory organ. In the higher 
animals we have trachex, gills and lungs. 

In some animals, the respiratory mechanism js closely 
related to the motor apparatus, as in some crustacea. 
In some mollusea the nutritive and respiratory mechanisms 
are closely related. In the highest of all there is central 
apparatus~-gills or lungs—for the respiratory exchange 
between the blood and the air, and a circulatory apparatus 
for carrying the blocd to and from the respiratory organs. 
The adaptivity of insects to varied conditions of oxygen 
supply is marvellous. 

Before showing some classical experiments and illus- 
trating the principles already laid down, I should like again 
to direct your attention to the association of several 
processes with respiratory mechanisms. 

[The lecture was iNustrated by means of lantern slides, 
showing the respiratory mechanisms from the lowest to 
the highest animals, and also by a number of experiments 
dealing with the chemical exchanges in the process of 
respiration, Lastly, the classical experiment of John 
Hunter, on the pneumaticity of the bones of birds, was 
shown in the duck. .\ candle flame was extinguished 
when held in front of the divided trachea, when air was 
blown into the divided humerus bone of the wing.] 


UNIT ERSTE SN DE DUGa TION AE 
INTELLIGENGE. 

Ox June 27, Amherst College, Massachusetts, conferred 
the degree of M.A. upon Mr. Lundin, of Messrs. Alvan 
Clark and Sons, the following being President Harris's 
characterisation :—** Cart AxEL Rocrerr Lupin: Scien- 
tifle expert in cutting and fashioning glasses of great 
telescopes. He has done important work on the large 
objectives of Russia, of the Lick and Verkes observatories, 
and lately on the 15-inch objective of the Amherst College 
Observatory, which is wholly his work. In 1854 Amherst 
conferred the degree of Master of Arts on Alvan Clark, 
who had built our first telescope. The same degree, for a 
similar service, is conferred on his successor, who has 
kept pace with the progress of astronomical science.”’ 

AN interesting inquiry as to the representation of science 
in the principal public libraries of Paris is being made by 
the Revue Scientifique, and the results are published 
week by week, from July 1 onwards, in the form of letters 
and opinions from the principal librarians and professors 
of science in France. The opinion is generally expressed 
that an unsatisfactory state of affairs exists in libraries 
such, for instance, as the Bibliothéque nationale and the 
library of the University of Paris owing to the fact 
that the librarians are almost exclusively graduates in 
arts and letters, and ignorant of the requirements of men 
of science. It thus happens that, the available funds 
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being limited, preference is given in the purchase of foreign 
works to the departments of history, letters, and the 
arts, these being the subjects in which the librarians them- 
selves have special interest and knowledge. Important 
scientific books are thus often overlooked. The current 
books of reference and the principal foreign journals are 
dimMeult of access, and are not at hand for immediate 
use; journals are often not available for a year, or more, 
after the date of issue owing to their being sent to the 
binders. For these reasons, and on account of the time 
wasted in waiting and formalities, the principid libraries 
are hardly used at all for scientific purposes by most of 
the workers engaged in active research. he professors 
and teachers of Paris consider that the special libraries 
attached to the actual laboratories are mere valued and 
ure of greater use than the larger and more general 
libraries, and that these should be coordinated so as io 
be available for any properly accredited worker. On the 
other hand, there seems to be a desire on the part of the 
Government to limit the usefulness of these actual work- 
ing libraries by reducing the grants formerly allotted ta 
them. Some of the eriticisms of the Paris libraries and 
suggestions for their amelioration are not without applica- 
tion in this country. 


SOCIETIES AND ACADEMIES, 


Lonxpon. 


Royal Society, May 15.—‘* Contributions to the Physiology 
of Mammalian Reproduction, Part i., The Céstrous Cycle 


in the Dog. Part ii., Vhe Ovary as an Organ of 
Internal Secretion.”” By F. Il. A. Marshall and W. A. 
Jotly. Communicated by Prof. I. A. Schifer, F.R.S. 


The experiments lead to the conclusion that the ovary 
is am organ providing an internal secretion which is 
elaborated by the follicular epithelial cells or by the inter- 
stitial cells of the stroma. This secretion circulating in 
the blood induces menstruation and heat. After ovulation, 
whieh takes place during cestrus, the corpus luteum is 
formed, and this orgun provides a further secretion the 
function of which is essential for the changes taking place 
during the attachment and development of the embryo in 
the first stages of pregnancy. 

June 8.—** Researches on Explosives." 
Sir Andrew Noble, Bart., K.C.B., F.R.S. 

The principal object of the researches which are com- 
municated in this paper was to ascertain, with as much 
uecuracy as possible, the differences in the transformations 
which modern explosives suffer when fired under gradually 
inereasing pressures. The first part of the paper gives a 
description of the varied apparatus employed. 

Although the author has made experiments with many 
other explosives, those examined in this paper are three 
in number :—(1) Cordite: (2) the cordite known as M.D.; 
and (3) a tubular nitro-cellulose, 

The modes of observation and calculation followed are 
described, and then in tabular form are given the results 
of the series of experiments on the three explosives named. 
These tables being too extensive to reproduce in full, the 
results of the experiments at the lowest and highest 
densities alone are given :— 


Part iii, By 


Density of charge exploded. 
0°05 0'50 0°05 0°45 


0°05 o'"4 
Cordite Mark I. M.1). Cordite 


Nitio-Cellulose 


Volumes of permanent gas per gram. 


678'0 6236 ! 7818 676°3 | 814-7 680'9 
Volume of total gas per gram. 

8775 7988 | 9554 S106 | 9931 $16°3 

Percentage volumes of permanent gases. 
COn ez 7alls 41°95 1815 36°60] 1790 35'00 
COM adics Ig'1o 42°60 24 80 43°45 27°85 
WW) hea RoR) 12°05 23°15 11-90 24°40 12°65 
(CALs, 0'30 7°05 0°35 10°70 0°60 11°10 
Nie O70) 1985 15°75 16 oo 13°65 13°40 
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Percentage volumes of total gases. 


CON 20' 97 33°02 145 30°56 14°68 29°16 
COM 20°53 15°03 34°87 20°71 35°63 23°20 
H rah 2 9°45 18°95 9°94 20°01 10°54 
CH, 0°23 5°55 0°29 8°94 0-49 9°25 
N + 15°99 15°62 12°89 3°30 1119 TE'16 
H,O... 22°76 2530 18°15 16 49 18'00 16°69 
Percentage weights of total gases. 
by cen SSP UICC) 51°84 27°69 4875 28°19 47°26 
GOW. 29°60 15°03 41°38 21°02 43°53 23°92 
Jal Gag gas. 067 1'62 (0) We 1°74 0°79 
CH. O15 3°18 018 5719 0°34 5°45 
IN nce EP TOS 15°65 15°32 1359 13°71 11°54 
IB{Olons TBSOR 13°63 13‘SI 10°73 12°49 11 ‘04 
Pressure in tons per square inch. 
2°9 529 | 27 43°22 3°35 40°5 
Pressure in atmospheres. 
4421 8063'S | 4116 65873 510°7 6173°6 
Units of heat, water fluid. 
12723 360'0 | 103599 I190°0 | 8961 10369 
Units of heat, water gaseous. 
1186S 12870 | 961-9 1132°5 [| 8292 977°7 
Specific heat. 
0°23040 ©.0°22385 | 0°23714 0'22529 | 0°23772 0 22528 


Temperatures of explosian, Centigrade. 


$1511 = 5749°4 | 40562 §020°S | 34881 4282°°9 
Coniparative potential cnergy. 
0°9825 10000 | O8yor 05842 | 07389 0°7686 


If the figures given in these tables be carefully examined, 
it will be observed that for the three explosives the trans- 
formation on firing appeurs, in all, to follow the same 
general laws. 

Thus in all three there js, with increase of pressure, at 
first a slight increase, afterwards a steady decrease, in the 
volume of permanent gases produced. 

In all three explosives there is, with increased pressure, 
a large increase in the volume of carbonic anhydride, and 
a large decrease in the volume of carbonic monoxide. In 
the volume of hydrogen this decrease with increase of 
pressure is very great; while methane, the percentuge of 
which with low pressures is quite insignificant, very 
rapidly increases, and at the highest density is from twenty 
to thirty times greater than at the lowest density. 

There ure some variations in the percentages of nitrogen 
and water vapour, but on the whole these constituents 
may be considered to be nearly constant. 

The units of heat devcloped show with increased pressure 
a slight decline at first, but alterwards increase somewhat 
rapidly at the higher pressures. 

In the tables submitted it will be observed that the 
specific heats and the temperatures of explosion have been 
given, but with respect to temperatures so lar above those 
in regard ta which accurate observations have been made 
the figures given can only be taken as provisional. 

These temperatures have been obtained by dividing the 
units of heat (water gaseous) by the specific heats; 
although provisional, they can safely be used in com- 
paring the temperatures of explosion of the three explosives. 

The comparative approximate potential energies are 
obtained by multiplying the volume of gas produced by the 
temperature of explosion. The means for the three 
explosives are respectively :—cordite, n-9762; M.1., 08387; 
nitro-cellulose, 0.7464. The highest potential energy (taken 
as unity), it will be noted, was obtained from cordite at a 
density of o5. 

It is submitted that the wide differences in the trans- 
formation of the three explosives with which the experi- 
ments have been made justily the general conclusion at 
which Sir F. Abel and the writer arrived in the year 1874 
(Transactions of the Royal Sactety, vol. elxiii. p. 85) with 
respect to gunpowder, viz. that any attempt to define by a 
chemical equation the nature of the metamorphosis which 
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an explosive may be considered to undergo would only be 
calculated to convey an erroneous impression regarding the 
definite nature of the chemical results and thetr intpormity 
under different conditions. 

The paper continues with a deseription of the expcri- 
ments mide to determine the time required for the complete 
ignition of certain explosives, and also of other cxpcriments 
to determine the rate at which the cxploded gases part 
with their heat to the walls of the vessels in which they 
are confined; und in conclusion it is pointed out that the 
experiments made on erosion, with the three explosives 
referred to in this paper, and with some other explosives, 
have satished the author that the amount of absalute 
erosion is governed practically entirely by the heat de- 
veloped by the explosion. 


“Colours in Metal Glasses, in) Metallic Films, and in 
Metallic Solutions.” 11. By J. C. Maxwell Garnett. 

ixpressions, giving the refractive index and the absorp- 
tien coefficient (the optical constants) of a compound 
medium consisting of metal (1) in small spheres (granular), 
and (2) in discrete molecules (amorphous), diffused through 
an isotropic non-dispersive transparent medium (the 
solvent), in terms of the corresponding optical constants 
of the normal metal, were first obtained. The particular 
formule, which apply when the volume proportion (#) of 
metal in the compound medium is small, followed imme- 
diately. By means of these formule and of the numerical 
values of the optical constants of gold, silver, and 
copper for monochromatic light of several different wave- 
lengths, the values of the cerresponding opticel constants 
of diffusions of spheres and of molecules of these metals, in 
glass, in water, and iz vacuo, were calculated and tabu- 
lated. ‘The absorptions of monochromatic light by speci- 
mens of gold and copper ruby glass and of silver-stained 
glass were measured. .\ | comparison of the measured 
absorptions of gold ruby glass with the calculated absorp- 
tions of gold spheres and of gold molecules diffused in 
glass, and a collation of the results with others previously 
published,’ show that the colour of gold ruby glass is 
primarily due to the presence of spheres (not molecules) 
of the metal. The presence of crystallites, formed by the 
coagulation of the gold spheres, and reflecting red light, 
accounts for the irregular blue and purple colours some- 
times transmitted by gold glass. Further, when the absorp- 
tions of a colloidal solution of gold in water are compared 
with the calculated absorptions of gold spheres and mole- 
cules diffused in water, it appears that colloidal gold 
consists of small spheres in suspension. 

The close similarity between the observed absorptions of 
glass stained (amber) with silver, and the calculated 
absorptions of silver spheres in glass—those of a diffusion 
of silver molecules in glass are quite different—indicates 
that the stained region must contain small spheres of silver. 
The presence of silver spheres (but not of discrete molecules 
ef silver) also accounts for the brilliant blue reflection 
from the interface between the stained and unstained 
regions of Stokes’s specimens of silver glass. Ehrenhaft's * 
description of the nature and position of the absorption 
band observed in the spectrum of colloidal solutions of 
silver describes so well the position of the absorption band 
determined by caleulation for a diffusion of silver spheres 
(but not of silver molecules) in water as to justify the con- 
clusion that the bulk of the silver present in colloidal solu- 
tion is in the form of small spheres, little, if any, being 
in true solution (i.c. molecularly subdivided); and this 
conclusinn is confirmed by the fact that the refractive index 
of a colloidal solution of silver, which was measured by 
Barus and Schneider, is precisely that which calculation 
gives as the refractive index of a diffusion nf silver spheres 
(but not of molecules) in water. 

A comparison of the observed and calculated absorp- 
tions shows that copper ruby glass owes its colour to the 
presence in the glass of small spheres of metallic copper; 
but some copper molecules are probably also present. 

Calculation proves that diffused spheres of cnbalt would 
give a reddish colour to glass. Cobalt glass is not coloured 
by the metal in the metallic form. 


1 Phil. Trans., A, 1904, pp. 385 ef seg. Natue, vol. Ixx. p. 213 (June 
30, 1904). 
2 Felix Ehrenhaft, 427. de Phys., vol. x’. p. 489 ‘1903) 
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The colours produced in geld, silver, and soda glasses 
by the radiation from the emanation from radium suggest 
that these glasses contain free ions of the metal, and that 
it is by the discharge of these iens and the consequent 
reduction of the metal that kathode and Becquerel rays 
are able to colour the glasses. 

Curves werr constructed to show how the ealcu- 
lated absorptions and reflections of red, yellow, 
green, and blue light by gold and silver films vary 
with the volume proportion, #, of metal in the film; 
and a comparison of these calculated colour changes with 
those exhibited by the gold and silver films, which Faraday 
and Beilby had prepared, when subjected to heat and to 
pressure, indicated that (a) the films as first prepared 
were in the amorphous or granular phase; (b) heating 


‘diminished the density of the film, while pressure was able 


to increase that density again; and finally (c) this diminu- 
tion of density was probahly cffected by the passage of 
the metal from the amorphous to the granular phase, and 
by the growth of the Jarger granules at the expense of the- 
smaller, while increase of density was accomplished by 
changing some of the metal from the granular to the 
amorphous phase. 

Optical and other evidence Ied to the conclusion that 


Carey Lea's silver was not allotropic, but consisted of 
normal silver in a finely divided (but not necessarily 
granular) state. It appeared, therefore, probable that 


many forms of metals, which have hitherto been supposed 
to be allotropic because they possessed optical properties 
distinct from those belonging ta the metals in their normal 
states, were merely cases nf fine division. Thus the 
properties of Bolley’s lead, of Schiitzenberger’s silver, and 
of other alleged cases of allotropy cited by Roberts-Austen 
(* Metallurgy,’ p. 90), de not require the postulation of 
un allotropic molecule for their explanation. 


Faraday Society, July 3.—Mr. W. R. Cooper in the 
chair.—Some notes on the rapid electro-depnsition of 
copper: Sherard Cowper-Coles. The various processes 
for increasing the current densities in copper deposition 
by using mechanical means for keeping the copper smooth 
are classifed as follows :—(1) revolving or moving the 
kathode; (2) bornishing the copper during — electrn- 
deposition ; (3) insulating the growths on the copper so as 
to prevent further increase; (4) rapid circulation of the 
clectrolyte ; (5) revolving mandrel at a critical speed (centri- 


fugal process).—The use of balanced electrodes: W. W. 
Haldane Gee.—The electrolytic oxidation nf  hydro- 
carbons of the benzene series, part ii., ethyl benzene, 
eumene and cymene: Hf. D. Law and Dr. F. Mollwo 


Perkin.—The electrolytic analysis of antimony: H. D. 
Law and Dr. F. Mollwo Perkin.—Notes on heat insula- 
tion, particularly with regard to materials used in furnace 


construction: R. S. Hutton and J. R. Beard.—Storage 
batteries and their electrolytes: R. W. Viearey. 
Alternate current electrolysis: Prof. E. Witson.—The twa 


last papers were taken as read, and the discussions post- 
poned until the autumn. 


Duewix. 


Royal Irish Academy, June 26.—Prof. Rh. Atkinson, 
president, in the chair.—Prof. Ronald Ress gave an 
aceount of the researches which resolved the malaria 
problem, and took occasion to refer to the interesting 
mathematical problems connected with the diffusion of 
mosquitoes. 


Paris. 


Academy of Sciences, July 31.—M. H. Poincaré in the 
chair.—The study of refraction at all heights. Formula: re- 
lating to the determination of the coordinates of the stars; 
M. Loewy. A development cf a system of formule allow- 
ing of the deduction of the positions of two pairs of stars 
according to the new method given in the Comptes rendus 


for July 17. Three tables of solutions accompany the 
paper.—On an endoglobular hawmatozoa found in the 
jerboa; M. Laveran. The parasite is described and 


classified as Haemogregarina Balfouri—On a_ secondary 
reaction of the halogen organo-magnesium compounds : 
Paul Sabatier and .\. Mailhe. The cause of the low 
yield sometimes observed in the reaction between a ketone 
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and an alkyl magnesium halogen compcund is due to a 
secondary reaction resulting in the formation of a sub- 
stituted ethylene. Vhis tendency to the formation of an 
unsiaturated hydrocarbon i> especially marked in the cuse 
of the isobutyl derivatives. Details are given of several 
cuses.—On the theory of surfaces and of envelopes of 
spheres in anallagmatic geometry : A. Demoutin.—On the 
properties of a holomorphic function in a circle where it 
does not take the values zero and unity: Pierre Boutroux. 
—On a new series of polynomials: A. Bubt.—On sliding 


friction: M. de Sparre. .\ solution of a problem 
enunciated by M. Appell in his treatise on mechanics. 
—The passage of electricity through gaseous layers of 
great thickness: I. Bouty. It has been shown in previous 


papers that the critical field y=a s'p(p+6), where p is the 
pressure (above o-1 mm. of mercury), a the dielectric 
cohesion of the gas, and b a constant for the given flask 


and gas. In the present communication the constant b 
is found to be in inverse proportion with the thickness of 


the gaseous layer, c. The formula thus becomes 


vroa fer’), 


where k is a constant which depends only on the nature 
of the gas.—lIhe electrolytic detector with a metallic 
point: G. Ferrié. An experimental study of the use of 
the imperfect contact of a fine metallic point and an 
electrolyte as a detector for Hertzian  oscillations.—On 
the phenomenon of Muarjorana: A. Gotten and H. 
Mouton. .\ study of the behaviour of solutions of 
colloidal iron hydroxide in a strong magnetic field.—On 
a megaphone: G, Laudet and L. Gaumont. \ gas 
flame, mechanically controlled, is used to intensify the 
sound waves.-On the state of matter in the neighbour- 
hood of the critical point: Gabriel Bertrand and Jean 
Lecarme. Experiments made upon solutions of potassium 
bichromate in water and of alizarin in alcohol, at 
temperatures slightly above the critical points, have led 
to the conclusions that slightly above and below the 
critical temperature both the liquid and gascous states 
exist simultaneously.—On the different states of oxidation 
of aluminium powder: M. Kohn-Abrest. Aluminium 
powder was heated by electrical means tn various tempera- 
tures in a current of air; evidence was obtained of the 
formation of an oxide AlO.—The influence of the fragility 
of stecl on the effects of mechanical treatment in a boiler 
works: Ch. Frémont.—The modification produced in the 
metal of rivets produced by the operation of riveting: 
M. Charpy. On the constitution of sparteine: Charles 
Moureu and \mand Valeur. The authors summarise 
their reeent work on this alkaloid, and propose a formula 
for it which is completely in accord with the facts known 
up to the present.—Chemical oxvdases: (i. Baudran. 
On the variations of the basie function in chromium salts : 
Albert Colson.—On the presence of bile pigments in the 
medicinal leach: Camille $piess.—Folded faults and 
horizontal overlapping in the Mesozoic of Portugal: P. 
Choffat.—On the geology of the southern Carpathians : 
G. M. Murgoci.—Observations on the mode of formation 
of deposits of blende enclesed in the stratified rocks: .\. 
Lodin. 


Caccutta. 


Asiatic Society of Bengal, June 7.—Religion and 
customs of the Uraons or Oraons: Father Dehon, S.]., 
communicated by E. A. Gait. An account of the reputed 
origin, mythology, ceremonies, and folklore of an agri- 
cultural tribe now settled in Chota Nagpur, but thought 
to have come from farther south.—Note on a decomposi- 
tion product of a peculiar variety of Bundelkhand Gneiss : 
C. Sitberrad. .\ white clayey material found in the 
Ajaigarh State has been submitted by the author to Dr. 
O. 'T. Silberrad, the analysis of which is compared with 
that of pinite. The two substances were found to resemble 
one another. 


July 5.—Four new barnacles from the neighbourhood of 
Java, with records of Indian pedunculate forms: Dr. N. 
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1 
Annandaie. Of the new species, two belong to the genus 
Scalpellum, two to Alepas. Of the farmer, one is remark- 
able for its great size and for the reduction of the calcified 


valves; the other for its habit of forming «a regular, 
branched, though not organically connected, colony of 
several generations. One Alepas is larger than any 


hitherto described. The specimens were presented to the 
Indian Museum by the Eastern Telegraph Company, and 
come, with one exception, from a depth of 160 fathoms. 
A list of the pedunculate cirripedes known frnm the seas 
of British India is added.—Additions to the collection of 
Oriental snakes in the Indian Museum, part ji.: Dr. N. 
Annandale. Notes on specimens lately received from 
the Andamans and Nicobars, with the description of a new 
sea-sniake and a list of the Ophidia known to occur in 
these islands.—The ‘Tibetan version of the Pramana- 
samuccaya, the first Indian work on logic proper, recovered 
from Tibet by the late Tibet Mission: Prof, Satis Chandra 
Vidyabhusana.— Materials for a flora of the Malayan 
Peninsula, Nn. 17: Sir George King, F.R.S., and J. S. 
Gamble, I.R.S.. This contribution commences with 
natural order Myrsinea, and is continued by Sapotacea, 
Ebenacea:, Stvracea, and Oleacer. The draft of Ebenacee 
was prepared by Sir George King, that of the other orders 
by Mr. J. S. Gamble; but the new species are given under 
their joint names. 
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UNIVERSITY OF ST. ANDREWS. 


Recror-ANDREW CARNEGIE, LL.D. 
Prixncrpat—JAMES DONALDSON, M.A., LL.D. 


OPENING OF SESSION 1905-1906. 


UNITED COLLEGE. 
(Arts, Science, and Medicine.) ‘| 

This College will be formally opened on Friday, October 13, and the : 
Winter Session will begin on Monday, October 16. 

The Preliminary Examinations, with which the competitions for Bursaries 
are combined, will commence on September 29. Schedules of application for |) 
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matics, Anplied Mathematics, Natural Philosophy, Chemistry, Zoology, 
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University of St. Andrews, August, 1905. 
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densers, etc. Over SOO pages, profusely illustrated, of au 


CHEAP, EFFICIENT, AND EASY TO HANDLE. fhe latest and most modern appavatus for 


teaching . . 


Heat, Light, Sound, 


HIGH POTENTIAL VACUUM Frictional and Voltaic Electricity, 
: Pneumatics, Hydrostatics, Mechanics, 
MILLI-AMPERE GAUGE zy 


Mensuration, Hygiene, &e. 


for measuring the current through Réntgen 


T EVERY INSTRUMENT CHEAPLY, EFFICIENTLY, AND 
ubes. 


ACCURATELY MADE. 
ACCURATE AND DEAD BEAT. ies i ts 
eee CATALOGUES SENT FREE, on application, to 


Schools, Colleges, and Institutions. 
ISENTHAL & CO,, ! 


NP A A AN 


89 MORTIMER STREET, LONDON, W.| TOWNSON & MERCER, 


Ojjives, We. 34 CAMOMILE ST., E.C. 
SESSION 1905-6. 


Cc. E. MULLER, ORME & Co., 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, LTD. 
148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. STUDENTS’ SETS OF APPARATUS. 


LISTS:—Chemical Apparatus—Chemicals—Balances—Assay—Thermometers—Electrical Apparatus—Focus Tubes, 
X-Ray. and Wireless Telegraphy Apparatus—or SPECIAL WHOLESALE (for Quantities)—free on application. 


THE LONDON STEREOSCOPIC COMPANY’S 


LATEST INTRODUCTION 


Che “ Artist’? Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, &c. 
The picture can be viewed the full size and focussed right up to the moment 
of exposure. 


Write for Fully tllustrated Booktet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


ee 
Trinted by Ricuarp CLay axp Sons, Limcrep, at 7 & > bread Street Hill. Queen Victoria Street, in the City of London, and published by MACMILLAN 
AND Co., Limirer, at St. Martin’s Street, London, W.C., and Tue Macmittan Company, 66 Fifth Avenue, New York.—THurspay, August 10, 1905. 


AX WWIBTE ISIE TAL IE 1D! STRATED “JOURN 


NL OW SCHBNCIE 


“To the solid ground 


Of Nature trusts the mind which builds for aye. 


AUGUST 


No. 1868, VoL. 72} THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO.’S 
GARDEN 
SUN=DIALS. 


Terra-Cotta Pedestal, 


, fitted with a 10%” Porcelain 
Dial, 
£4 8 O. 
Fluted Pedestal with $4” Dial 
complete, 


£2 17 6G. 


New Illustrated Catalogue, 
32 pages, post free. 


NEWTON & CoO., 
Opticiaus to His Majesty The King 
and H.R.H, The Prince 
ot Wales, 


3 FLEET STREET, LONDON. 


el Ee IN Evi 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


e* Focussing Substage, 14/6 extra. 


LOonNDON. 


**_\VORDS WORTH. 


[Prick SIXPENCE 
[All Rights are Reserved. 
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REYNOLDS & BRANSON, “Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 
Illustrations, free on application. 
Desicns or Benches AND Fittincs TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS 


‘f. and 1200 


NEGRETTI & ZAMBRA’S 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.—In this instrument 
the tube is much longer than usual, and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 inches wonld be marked, the tube is bent at an angle and 
the remaining 3 inches of the scale—viz.: 29, 30, and 3r— 
are extended over a tube 36 inches a 

The mercury now moving diagon ally instead of vertically, 
travels over 12 inches of the tube to every inch on the ver- 
tical scale. 

The slightest variation, even ‘o1” to which the scale is 
divided, is at once noticeable and can be easily read withont 
the aid of a vernier or magnifier. 


Further Particulars and Prices af this aud other lone 
range Barometers sent on arplication to the Manufacturers. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 


45 CORNHILL, axp 122 REGENT STREET, 
LONDON. 


BRANCHES : 


exlvill 


UNIVERSITY OF BIRMINGHAM. 


FACULTY OF SCIENCE. 


(Professor HeatTH, Mr. Preece and Mr. 


Matbematics Se GiTe 
|Professor Poyytinc., Mr. SHAKESPEAR, Dr. 


BhysCs ie eae “| Bartow and Dr. DENNING 

Gheminere {Professor FRANKLAND, Dr. McKenzie, Dr. 
em ns | Frnotay Mr. Moore and Mr. TInkcer. 

Zoology . . Professor BrroGE and Mr. COLLINGE. 

Botany . ... Professor Htrtnouse and Dr. Ewart. 


. Professor Lapwortu and Mr. Raw. 
: eee Becieneor WatTTs. ar ie 
. . : Professor BuRSTALL, te ORTER, 

Mechanical Engineering .. { Haver, Mr. Grit and Mr. Sinctarr. 
.. Professor Dixon and Mr. HuMMEL. 
... Professor Karp, Dr. Morgis and Mr. Ltster. 

{Professor Turner, Mr. Hupson and Mr. 
“| RICKETTS. 


Geology 
Geography .. 


Mr. 


Civil Engineering ..... 
Electrical Engineering ... 


Metallurgy .. ..... 


Mining ... Professor REpMAYNE and Mr. Porerron. 
Brewing Professor Brown, Mr. Pore and Mr. Mitvar. 
Education ........ .. Professor HuGHES. 
FACULTY OF ARTS. 
S {Professor SONNENSCHEIN, Mr. Casrari and 
Classics. 


“| Mr. CHAMBERS. 


Englisb . Professor CaurTon Coutins and Mr, Cow. 
French an oe Professor BEvENOoT and Monsieur Demey. 
German.............. . . .. Professor FiEpLER and Dr. SANOBACH. 
Philosophy Professor MutRHEAD and Miss WobEHOUSE. 
History ... . Professor MaASTERMAN and Miss S1oGwick. 


Professor HUGHES 
Professor Sir EowarpD EvcGar. 
. Mr. Poo.er. 


FACULTY OF COMMERCE. 


Education 


Commerce and Public) P Z Some 
Finance nae y Professor AsuiLey and Mr. KirKacpy. 
Accounting .. ... Professor DicKseE. 


. Mr. Tittyaro. 
Senor DE ARTEAGA. 


DEPARTMENT FOR TRAINING OF TEACHERS. 


Professor HUGHES. Miss Tavior. 
Miss Joyce. Miss WARMINGTON. 
Mr. Roscoe. Miss SowERBUTTS. 
Mr. MILLIGAN. Miss WALKER. 
Mr. GRiFFin. Miss Corn.te. 

Miss CLARKE. 


Commercial Law 
Spanish and Italian . 


FACULTY OF MEDICINE. 
{Professor Ropinson Dr. Wricut, Mr. 
Anatomy .. «, HastamM, Mr. Warsox, Miss CoGHtLt, 
\ Mr. BENNETT and Dr. Evans. 
Physiology” jens +=: Professor CARLIER and Mr. RHOOEs. 


Professor Le1TH, Dr. MitLer, Mr. LEErHAm- 
GREEN, Dr. Stantuy, Dr. Barnes, Dr. 

\ Hewetson, and Dr. Wizson. 

{Professor Saunpvy, Professor CARTER, and 


Patbology and Bacteriology 


Medicine .... wu.) -seee | Dp, RUSSELL. 
Surgery . ... {Professor BARLING, Professor BENNETT May, 


| and Mr. HEaTon. 

Hygiene and Public Health Professor Bostock Htitu and Mr. Lyster. 
Therapeutics sivee.. Professor FoxwEtt and Dr_ Potts 
Midwifery... . Professor Mavins and Dr. Purstow. 
Gynzcology.. .. . . Professor TAYLOR. 

Forensic Medicine. Professor MORRISON. 

Mental Diseases. Professor WHITCOMBEE. 

Operative Surgery. Professor Joroan Lioyp. 

Ophthalinnlogy Professor PRIESTLEY SMITH. 

Materia Medica... Mr. Coote KNgALe and Dr. GREEN WvOD 


DEPARTMENT OF DENTISTRY. 


Mr Hvexiey. Dr. Stacey Witsox. 
Mr. Humrueeys. Mr. MARSH. 
Mr. Donacan. Mr. Mavpin. 


Mr. WHITTLEs. 
The SESSION 1905-6 COMMENCES OCI1OBER 2, 1905. 
All Courses and Degrees ave epen to bath Men and Women Students. 


in the Medical School there 15 a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates and persons who have passed degree examinations of other 
Universities may, after 1wo years’ study or research, take a Master's 
Degree. 


Sy?la/nses contaming full information as to University Regulations, 
Lecture and l.ahoratory Courses, Scholarsbips, &c., will be sent on appli- 
cation to the SECRETARY OF THE UNIVERSITY. 


ARMSTRONG COLLEGE, 
NEWCASTLE-ON-TYNE. 

Comptete Courses of Instruction are provided for students of both seaes 
proceeding to the University Degrees in Science or in Letters, and for the 
University Diploma in Theory and Practice of Teaching. Special facilities 
are offered for the study of Agriculture, Applied Chemistry, Mining, 
Metallurgy, and all branches of Engineering. 

Matriculation and Exhibition Examinations begin September 25. 

Lectures begin October 3, 1905. 

Prospectuses on application to F. H. PRuEN, Secretary. 


NATOKE 


[AUGUST 17, 1905 


l@- New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 
. KE. Mackenziz, Pb.D., D.Sc. 


i i) 
CWE? ate (Hh Wren, Ph.D., B.A., B.Sc. 
[ALBERT Grirritus, D.Sc. 
Physics .. ee mee or «4D, Owen, B.A., B.Sc. 
(pe. W. CLACK, Pee 
‘ E. H. Smart, M.A. 
DESC ES «({W, G. Birt, B.A., B.Sc. 
A. B. Renpuie, M.A., D.Sc. 
Botany .. m0 — Bee PON Ta Sp Fritscu, Pb.D., Bise. 
Zoology... o H, W. Untuank, B.A., B.Sc. 


Geology & Mineralogy Gro. F, Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcnin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 

EVENING CLASSES alsoin Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics. Land and Quantity Surveying, and Estimating. 

Calendar 67. (post free 84.), on application to the SECRETARY. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 2, 

The Horpital occupies one of the finest sites in London, and contains 603 
Beds. 

Entrance and other Scholarsbips and Prizes (26 in number), of the value 
of more than £500, are offered for competition each year. 

Upwards of 60 Kensident and otber Appointinents are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 
| A Prospectus. containing full particulars, may be obtained from the 


Secretary, Mr. G. Q. Roberts. 
J. H. FISHER, B.S.Lond., Dean. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


| A Systematic Course of Instruction, including Practical Work, is given 
at St. Thomas's Hospital Medical School. Athert Embankment. 

Fall particulars may be obtained from the Dean. 

Attendance on this Course counts as part of the five years’ curriculum. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 
SESSION 1905-6. 


The Ses-ion will cominence on Wednesday, Octuber 4 nest. 
The following prospectuses may be obtained on application to the 
REGISTRAR :— 
FACULTIES OF ARTS AND SCIENCE, 
FACULTY OF LAW. 
FACULTY OF MUSIC. 
FACULTY OF COMMERCE, 
FACULItY OF ‘THEOLOGY. 
FACULTY OF MEDICINE, 
DEPARTMENT OF EDUCATION. 
DEPARTMENT OF ENGINEERING. 
DEN AL DEPARTMENY. 
PHARMACEUTICAL DEPARTMENT. 
PUBLIC HEALTH DEPARTMENT. 


NORTHAMPTON INSTITUTE, 


ST. JOHN STREET ROAD, LONDON, E.C. 


ENGINEERING DEPARTMENTS 


The Governing Body invite applications for the appointment of CHIEF 
INSTRUCTOR in MATHEMATICS, day and evening, part time only. 
Salary, 4150 per Session. Experience in teaching engineering students 
desirable. 

Further particulars and forms of application, which should be.returned 
not later than Wednesday, August 30, 1905, cin be obtained on application 
by letter ta 


R. MULLINEUX WALMSLEY, D.Sc., Principal. 
BIRKBECK COLLEGE. 


| The Council invite applications for the appointment of ASSISTANT 
LECTURER in MATHEMATICS. Cotninencing salary, £175, to date 
trom September 15 next. 

Applications, stating age, degrees ani qualifications, teaching experi- 
ence, and enclosing te-siimouials, must reach the PrinciPaL not later than 
August 30. 


Birkbeck College, Rreams Buildings, Chancery I ane, E.C. 


For other Scholastic Advertisements, see pages cxlix, cl, 
clit azd clvi. 
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CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THe LONDON CHamBER OF ComMmeRCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.) 


PRINCIPAL: SIDNEY HUMPIHIRIES, B.A., LL.B. (Cantab.) 
sVichaelmas Term begins Monday, October 2nd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A , 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to botb sexes. 


SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 


DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. | 


Prospectuses, and all otber information, gratis on application. 


DAVID SAVAGE, Secretary. 
SCHOOL OF PHARMACY 


OF THE 


PHARMACEUTICAL SOCIETY OF 


GREAT BRITAIN. 


The post of ASSISTANT LECTURER and SENIOR DENON- 
STRATOR in the DEPARTMENT of CHEMISTRY and PHYSICS 
is now vacant. The duties include the delivery of short courses of lectures 
in Physics to those entering for the Minor and Major Examinations. 
Salary, £150. Applications are invited and should be sent, accompanied 
by testimonials. not later than September 14, to Professor Crossiey, 
t7 Bloomsbury Square, London, W.C. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the 
DFMONSTRATOR and ASSISTANT in ZOOLOGY. 

Further particulars may be obtained from the undersigned, to whom 
applications, with testimonials (whicb need not be printed), must be sent 
on or before Saturday, September 9, 1905. 


J. AUSTIN JENKINS, B.A., Registrar. 


Post of 


July 22, 1905. 


THE UNIVERSITY OF LEEDS. 


DEPARTMENT OF AGRICULTURE. 


Applications are invited for the appointment of SCIENCE TUTOR 
qualified to teach Agricultural Students Mathematics, Mensuration, Book- 
keeping, Elementary Physics, Chemistry and Agricultural Analysis, and 
willing to render such other assistance as he may be competent to give 
under the direction of the Head of the Department. Salary, £700. 
Applications, which should be addressed to the REGISTRAR OF THE 
University, will be received up to Augnst 19. The selected candidate 
will be required to enter on his duties on October 1. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Governors invite applications for the PROFESSORSHIP in the 
DEPARTMENT of ENGINEERING in this College, vacant Ly the 
appointment of Professor Warxinson to the Chair of Engineering in the 
University of Liverpool. Salary, 43c0. Applications, with testimonials, 
must be sent not later than August 2t to the SecreETaRY. Technical 
College, Glasgow, from whom further information may be ohtained. 


BATTERSEA POLYTECHNIC, S.W. 


The Governing Body invite applications from Electrical Engineers with 
teaching experience for Evening Lectureship in Electrical Engineering, 
lectures and practical classes on three evenings a week for Session Sep- 
tember to May next. Salary. £150. For particulars send stamped 
addressed envelope to the SecreTaRY, Battersea Polytechnic, S.W. 


Laboratory Demonstrator and Assistant 


wanted at the Northampton and County Day and Technical School 
on September 11, Must be able to demonstrate and set up apparatus 
in both Chemistry and Physics. Salary, £100 per annum Apply with 
testimonials to the Secrerary, The School, Abington Square, 


Northampton. 
TUITION BY 
CORRESPONDENCE. 


For MATRICULATION, B.A.. SCHOLARSHIPS, and PRO. 
FESSIONAL PRELIMINARIES. Tuition in Latin, Greek, French, 
Gernian, Italian, Mathematics, Mechanics, Physies, Chemis- 
try, Psychology, Logic, Political Economy, Book-keeping. 
The Staff includes Graduates of Oxford, Camhridge, London, and Royal 
Universities. —Address Mr. J. CHarteston, B.A., Burlington Correspond- 
ence College, Clapham Common, London, S.W. 


| 
| 
| 


bate Tablo Va ; Brand 
J 


Iutensifier. 


The best cure for weak, thin 
cr flat negatives. Intensifies 


the shadow details as well as 


the denser deposits in one 
No 


Economical, portable and keeps, 


operation. risk of stain. 
Sold in tubes by all chemists. 
LEAFLETS GRATIS. 


BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND Cape TOWN. 


Chief Offces—Snow Hill Buildings, London, 


bs) ed 


SOPSRISKT] 


FOR THE FCiirsh OF TEED oO. 


SUTLERS SWINGCAM” STAND, 
—_A SPECIALTY IN TRIP 
for UPPORTING 
CAMERAS on OTHER. 
QCENTIFIC 


SUN, AUG. 


TRIES 


Ce Wm BUTLER, | 


\ #0.CRosBY ROAD. 
\ @)OUTHPORT. 


MASTERSHIPS VACANT FOR SEP- 
TEMBER.—Geology, Botany, Zoology. Canada, £2co. Passage, 
soard and 3 Rooms. Chemistry, Physics. Ireland, College, £250. 
Several Science Graduates, Public College, London University Teacb- 
ing Centre, £150 to £300; Ditto, Mathematical, £150 to 4300; Eng- 
lish, must be in Honors, £150 to £175; English and French, £150 to 
4175; 200 Vacancies for Senior, Junior, and Foreign. 


ORELLANA S& CO. 
Send List to all Candidates, 
80 WIGMORE STREET, LONDON, W. 


ger 


For other Scholastic Advertisements, see pages exlviii, cl, clit, 
and clvi. 


A First-class Manufacturing Optical Busi- 
ness of establisbed reputation at bome and in the Colonies, &c., 
requires additional capital for further development, or can be purchased 
at a low price. Principals only treated with.—Write ''D. E, V.,” 
c/o Smuts, 51 Moorgate Street, London, E.C. 


cl 


EAST LONDON COLLEGE 
(Late East Lonpon TecuHnicat. COLLEGE), 
MILE END ROAD, E. 

New SESSION commences SEPTEMBER 18. 
SCIENCE AND TECHNICAL SIDE. 

(J. L. S. Hatton, M.A., and 


Mathematics “) OW, FL S. Cuourcuiny, M.A. 

P *R. A. LEHFELDT, B.A., D.Sc., and 
abysies (SW. HL Waite, BA., B.Sc. 

. (J. T. Hewitt, M.A., D.Se., Ph.D. 
Chemistry calearad Ges Smuiru, DSc ; 
Botany . V.H. Brackman, MA. 
Engineering D. A. Low, M.I.M.E., and 


“\ -J. A Davenrort, M.Sc. 
. *J. T. Morris, M.1.E.E. 


ARTS SIDE. 


tJ. LS. Hatron, MeA. and 
“| =W. F. S. Cuurcuiny, M.A. 
“PF. R. Earp, M.A. 

Kate M. WaRrEN, 


Electrica! Engineering 


Mathematics 


Latin and Greek ... 
Englisb eaneeage’ and Literature * 


History . *T. Seccomee, M.A. 
French . *W. G. Harroe, B.A. 
German Constance B. Low, M.A. 


~ Recognised Teacher of the University of London. 
Fee for the full Day Course, 10 Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded by the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also held, 
tbe fees for whicb are from Two Guineas to Five Guineas per Session. 
CALENDAR, post free 44¢., on application. 
JOHN L. S. HATTON, M.A., Director of Studies. 


COUNTY BOROUGH of WARRINGTON. 
EDUCATION COMMITTEE. 


SECONDARY DAY SCHOOL AND TECHNICAL 
INSTITUTE. 


The above named Committee invite applications for tbe following 


appointment, viz. :— 
ASSISTANT MASTER FOR ENGINEERING AND 
MATHEMATICS. 


Salary, £140 per annum, increasing according to the Committee's scale. 

Furtber particulars and forms of application, the latter of wbicb must be 
returned to the undersigned not later than August 25, can be obtained 
from 


J. MOORE MURRAY. 
Education Office, Warrington, 
August 2, 1905. 


WEST HAM COUNTY BOROUGH. 


MUNICIPAL TECHNICAL INSTITUTE. 

Applications are invited for the position of DEMONSTRATOR in 
CHEMISTRY ata salary of £120 per annum. 

Applicants must have read the circular giving particulars of the duties of 
the post, which may be obtained by sending a fully addressed foolscap 
envelope to the Princtrat, Municipal Technical Institute, Romford Road, 
West Ham, E. 

All applications must be lodged with the Princirat before 12 noon, 
September 5, 1905. 

By order of the Council. 


2 FRED. E. HILLEARY, Town Clerk. 
Education Department, The Grove, Stratford, E., 


July 28, 1905 


MARINE BIOLOGICAL ASSOCIATION AND INTER- 
NATIONAL COMMITTEE FOR TRAWLING INVESTI- 
GATIONS, LOWESTOFT. 


An ASSISTANT BIOLOGIST, with knowledge of MATHEMATICS, 
is required to take part in the experimental work at sea and in the pre- 
paration and study of érovtrical data concerning the natural bistory of 
sea-fishes. 

Salary, £r50 to £180. Applications to be sent not later than Septem- 
ber x5. Full particulars on application to the undersigned. 

WALTER GARSTANG, 
Naturalist-in-Charge, and Convener of Committee B. 
Marine Biological Laboratory, Lowestoft. 


CITY OF BIRMINGHAM EDUCATION 


COMMITTEE. 

The Committee requires the services of an ASSISTANT MASTER for 
the COUNCIL CENTRAL SECONDARY SCHOOL, Suffolk Street. 
Salary, £100 to £160 per annum, according to qualifications and experience. 
Candidates must be qualified in Science and Mathematics. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, July 29, 1995. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 
CHEMISTRY VCOMR SE: 


Full particulars of the Courses qualifying for the Degrees in Chemistry 
and for tbe Certificate in Applied Chemistry will be forwarded on applica- 
tion to the REGISTRAR. 


IMEI AIG 


{Aucusr 17, 1905 


WORCESTERSHIRE EDUCATION 
COMMITTEE. 
(1) SECONDARY SCHOOL AND PUPIL TEACIIER 
CENTRE AT EVESHAM. 
(2) PUPIL TEACHER CENTRE AT IIALESOWEN. 
(3) PUPIL TEACHER CENTRE AT KING'S NORTON. 


The Worcestershire Education Committee require the services of 
Teachers for the above, as foilows:— 


{1} SECONDARY SCHOOL AND PUPIL TEACHER 
CENTRE AT EVESHAM. 
HEAD-MASTFR. Salary, 4250 per annum. 
FIRST ASSISTANT (Woman). Salary, £130 per annum. 
(2) PUPIL TRACHER CENTRE AT HALESOWEN. 
FIRST ASSISTANT (Wovuan) Salary, £120 per annum. 
SECOND ASSISTANT (Man or Woman). Salary, £100 per annum, 
(3) PUPIL TEACHER CENTRE AT KING'S NORTON. 

TEACHER (Woman). Salary, £140 per annum. 

Any candidate applying for more than one post must send in separate 
applications for each post. 

The candidates appointed will be required ta take up their duties on the 
opening of the Centre, and in any case not later than October 1, 1905. 

Applications must be sent into the under-igned (ftom whom all further 
particulars may be obtained), together with rofzes of not more than three 
recent testimonials, not later than Tuesday, August 20. 

S. G. RAWSON, 

County Education Department, Director of Education. 

37 Foregate Street, Worcester, 
August 1, toos. [K +} 


CITY AND COUNTY BOROUGH OF 


BELFAST. 


The LIBRARY and TECHNICAL UNSTRUCTION COMMITTEE 
invite APPLICATIONS for the following positions in the MUNICIPAL 
TECHNICAL INSTITUTE :— 

(az) ASSISTANT LECTURER n ELECTRICAL ENGINEERING. 
Salary. £180 per annum. 

{4) ASSISTANT LECTURER in ENGLISH. 
Salary, £+20 per annum. 

Particulars of the duties, and condition: of appointment. may be obtained 
from the undersigned, to whom applications, on the Special Form provided 
for the purpose, must be forwarded not later than 12 noon on Tuesday, 
August 29, 1995. 

Canvassing will disqualify. 


Graduate required. 


FRAS. C. FORTH, Assoc. R.C.Se.1.. 
Director of Technical Instruction, Belfast. 
August 3, 1998, 


BOROUGH OF SWINDON. 
EDUCATION COMMITTEE. 
SWINDON AND NORTH WILTS SECONDARY 
SCHOOL AND TECHNICAL INSTITUTION, 
Principal—Mr. G. H. BurkHArDT, M.Sc. 

The Cammittee require early in September the services of a FORM 
MISTRESS well qualified in Biological Subjects, and experienced in 
giving instruction both in Laboratory and Field. Commencing salary, 


S110 a year. 
Form of application, which must be returned by August 25, may he had 


from 
W. SEATON, Secretary. 


Education Offre, 
Town Hall, Swindon. 


KING'S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Full Courses for Matriculated Students in Arts. Laws. Science, 
Engineering, Medicine, and Theology at Composition Fees; or Students 
may attend the separate Classes. 

Preparation for all Examinations of the V.ondon University. 

MICHAELMAS TERM commences OCTOBER 3. 

For Prospectuses and all information apply to the SecRETARY, King’s 
College, Strand, W.C. 

WOMEN'S DEPARTMENT. KENSINGTON. 

MICHAELMAS TERM commences OCTORER 9. 

Apply to the Vice-Princrpar. 13 Kensington Square 


LISTER INSTITUTE of PREVENTIVE 


MEDICINE. 


Applications are invited for a STUDENTSHIP of the value of £r50, 
tenable for one year, but renewahle for a second year at the option of the 
Governing Body. for the purpose of Research in the Serum Department of 
the Institute at Elstree. 
cy pulteatious to be sent in to Dr. G. DEAN, (Queensberry Lodge, Elstree, 

erts 


THE VICTORIA 
UNIVERSITY OF MANCHESTER. 
Applications are invited for the post of ASSISTANT LECTURER and 
JUNIOR DEMONSTRATOR in ZOOLOGY 
Particulars as to duties and stipend may be olitained from the REGISTRAR, 
to whom applications should be sent, along with the name of at least one 


reference, not later than August 3t. 
FDWARD FIDDES, Registrar. 


for other Scholastic Advertisements, see pages exlviii, exlix, 
elii avd elvi. 
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MEHR. MURRAY ’S 


PROGRESSIVE SCIENCE SERIES. 


Large 8vo, cloth extra, 6s. net per volume. 


LATEST 
EARTHQUAKES. 


Major in the United States Army. 


EXPERIMENTS ON ANIMALS. 
PAGET, F.R.C.S. Wh an Introduction by Lorp 
Lister. New and Revised Edition. 

INFECTION AND IMMUNITY. By George S. 
STERNBERG, M.D., Surgeon-General to the U.S. Army, 
Retired. 

THE STARS. A Study of the Universe. 
Professor NEWCOMB. 

RIVER DEVELOPMENT. As Illustrated by 


the Rivers of North America. By [Professor I. 
RUSSELL. Illustrated. 


EARTH SCULPTURE. By Professor Geikie, 
LL.D., F.R.S. Second Edition. Tlustrated. 


Hlustrated, 
OTHER 


In the Light of the new Seismology. 


By Stephen — 


By | 


FOLUM’ME, 


By Clarence Edward Dutton, 


VOLUMES, 


THE COMPARATIVE PHYSIOLOGY OF THE 
BRAIN AND COMPARATIVE PSYCHOLOGY. By 
Professor JACQUES LOEB, M.D., ‘Professor of Physi- 
ology in the University of Chicago. 


THE STUDY OF MAN: An Introduction to 


Ethnology. By Professor A. C., ILADDON, D.Sc., 
M.A. IMlustrated. 

VOLCANOES. By Professor Bonney, D.Sc., 
F.R.S._ Illustrated. 


THE GROUNDWORK OF SCIENCE. By 
ST. GEORGE MIVART, M.D., Ph.D., F.R.S. 

A BOOK OF WHALES. By the Editor of the 
Series, F. E, BEDDARD, M.A., F.R.S. With 4o 
Illustrations by SIDNEY BERRIDGE. 


THIRD EDITION. 


THE RECENT DEVELOPMENT OF PHYSICAL SCIENCE. 


By W. 
Fellow of Trinity College, Cambridge. 
‘Mr. Whetham’s book will be welcomed. 


SUCCESS. 


C. D. WHETHAM, M.A., 
Illustrated. 
Itsappearance is highly opportune. 
compendious account of contemporary physical research was more needed. . . 

Ilis exposition is as clear and simple as the nature of the subject permits, and his language is felicitous.” — Zhe Temes. 


ake sSe, 
Large Crown Svo. 7s. 62. net. 
There probably never was a time whenaclear and 


. He has performed a difficult task with conspicuous 


The CHEAP EDITION of 
CHARLES DARW IN’S W ORES. 


Green cloth. 


Large crown 8vo. 


2s. 6d. net each. 


A COMPLETE LIST WILL BE SENT POST FREE ON APPLICATION. 


JOHN MURRAY, 


SUEBEOIYREE STREET We 


VOGEL’S 
SPECTROGRAPH. 


Two prisms of dense flint-glass enclosed 
in a strong brass case, to which the colli- 
mator and the camera are attached ; 
collimator of tin. aperture and 18in. focal 
length, with adjustable slit with micrometer- 
screw and dividing-drum ; the camera is 
furnished with an achromatic double 
objective of 21n. aperture and 2gin. focal 
length ; size of plate, 74in. by 5in. 


Can be seen at my Showrooms 
as below. 


DELIVERY FROM STOCK. 


PETER HEELE, 


115 HIGH HOLBORN, 
LONDON, W.C. 


Maker of Physical, Chemical, and 
other Instruments, and every kind of 
Spectroscope and Polarimeters. 


GRAND PRIX, PARIS, 1900; ST. LOUIS, 1904. 


Telegrams: ‘‘ARCTITUDE, LONDON.” 
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UNIVERSITY OF ABERDEEN. 


FACULTY OF MEDICINE. 


WINTER SESSION, 1905 1906. 
The WINTER SESSION commences on MONDAY, OCTOBER 16, 
190s, and closes on FRIDAY, MARCH 16, 1906. 
The Preliminary Examination will commence on September 29, 1905. 
The Faculty of Medicine embraces the following Twelve Chairs from 
which instruction is given in all the main departments of Medical 


Science :— 
Botany .. ee US We Ie Wieetis IN GIO), 
Zoology... BS . Saree J. Arrrur Tuomson, 
Physics... o Fe HE Cay Nines; isc. 
Chemistry o ;. Wetpneees ER eeAni elealeado, 
anatomy ... Sees W= Reo, M.D., 
nerves) Bees J. A. MacWittiam, 


{Professor J. THeovore Casn, 


Meateria- Medica iL Muy, Bus 


Pathoalo:y... me «. Professor D. J. Hawitron, M.B. 
fens Pe EE TRE \ Professor MattuHew Hay, M.D. 
fey (Professor ALEX QOcston, M.D. 
Surgery ot Tei Dh , , 
Sian {Professor D. W. Fixntay, M.D., 
Medicine ... “| LL.D. FRCP. u 
Midwifery | Professor WILLIAM STEPHENSON, 


“| M.D. 


Instruction is also given in special departments of medical practice by 
Lecturers appointed by the University Court. Clinical instructiun is 
obtained in various Hospitals and other Institutions in Aberdeen. 

The Degrees in Medicine granted by the University are :—Bachelor of 
Medicine (M.B.), Bachelor of Surgery (Ch.8.), Doctor of Medicine 
(M.D.), and Master of Surgery (Ch.M.). A Diploma in Public Health is 
conferred, after examination, on Graduates in Medicine of any University 
in the United Kingdom. 

The total cost of the whole curriculum, including Hospital Fees, Class 
and Matriculation Fees, und Degree Fees, is usually about 150. 
Bursaries, Scholarships, Fellowships, and Prizes to the number of fifty 
and of the annual value of £1180 may be held by Students in this 
Faculty. 

A Prospectus of the Classes, Fees, &c., may be had on application to 
the SECKETARY OF THE Meoicat Facutty. 


FACULTY OF SCIENCE, 


The subjects included in this Faculry are Mathematics, Natural 
Philosophy, Chemistry, Botany, Zoology, Geology, Anatomy, Physiology, 
Agriculture, Agricultural Chemistry, Veterinary Hygiene, Agricultural 
Botany and Entomology, Agricultural Economics, &c. The Degrees 
granted are Bachelor ot Science (B.Sc.), B.Sc. in Agriculture and Doctor 
of Science (D.Sc.) A Diploma in Agriculture is also granted. 

_ The University also grants Degrees in Arts, Law, and Divinity, par- 
ticulars of which may be had on application to the SECRETARY. 


METROPOLITAN WATER BOARD. 


LABORATORY ASSISTANTS. 

It_is proposed to appoint the following officers to 
Dr. Houston, the Director of Water Examinations, viz. :— 

(a) A SENIOR CHEMICAL ASSISTANT. Salary, £300 

(4) A SENIOR BACTERIOLOGICAL ASSISTANT. Salary, £300, 

«) A JUNIOR CHEMICAL ASSISTANT. Salarv. £175. 

(7) A JUNIOR BACTERIOLOGICAL ASSISTANT. Salary, £175. 

() TWO LABORATORY ASSISTANTS. Salary, £75 each. 

The officers will be required to give their whole time to the service of the 
Board, and the appointments will be beld during the pleasure of the Board. 

Applications for the appointmen's must be made on official forms, which 
may be obtained from the undersigned on the particular form desired being 
clearly stated. 

The latest time for receiving applications is Thursday, September rg, 
1905, at 10a m. 

Canvassing Members of the Board is strictly prohibited, and will be 
regarded as a disqualification. 


Savoy Court, Strand, W.C., 
August 9, 190. 


GLASGOW HIGH SCHOOL FOR GIRLS. 


RECTORSHIP. 

The Schoo) Board of Glasgow invite applications for the position of 
RECTOR of the GLASGOW HIGH SCHOOL FOR GIRLS, vacant 
by the retiral of Dr. Milligan. The school is one of the Higher Class 
Public Schools of Scotland, and has an enrolment of 800-900 girls. Salary 
according to qualifications and exoerience. Women are eligible for 
appointment. Canvassing, direct or indirect, is prohibited. Applications, 
witb twenty capies of testimonials, must be lodged with the CLERK TO 
THE ScHoor Boarw, 129 Bath Street, Glasgow, on or before September rs. 
——— ee 
For other Scholasth Advertisements, see pages cxlviit, extix, cl, 

and clvi. 


serve under 


A. B PILLING, Clerk of the Board. 
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MENDELISM. 


By R. C. PUNNETT, 


Fellow of Gonville and Caius College, Cambridge. 
2s. net. 
A brief account of Mendel and his experiments with 
Plant Hybridization, and his discovery in heredity, 
‘Caf which the story forms one of the most romantic 
chapters in the history of science.” 
ZOOLOGIS T.—‘' Gregor Mendel, the future Abbot of Brunn, prepared 
this paper in the cloister, which reminds us of Borelli writing his * De 
Motu Animalium’ under somewhat similar circumstances. Mr. Punnett 
has given us some interesting traits in the life of Abbot Mendel... . He 
has produced a particularly concise statement of the experiments which 


have prompted the teachings of what is styled ‘ Mendelism,’ and has con- 
tributed a valuable addition to our ever increasing evolutionary literature.” 


GLASGOW HERAL D.—" This 1s an excellent little book explanatory 
of the now much-discussed experiments of Mendel on the crossing of 
different plant forms and on the subsequent results obtained in tbe way 
of hybrids.” 


IMPORTANT REMAINDER. 
THE LIFE AND LETTERS OF 


ADAM SEDGWIGK, 1785-1873, 


LL.D., D.C.L., F.R.S., 


Fellow of Trinity College, Cambridge, Prebendary 
of Norwich, Woodwardian Professor of 
Geology 1818-1873. 


By JOHN WILLIS CLARK, M.A., F.S.A., 
Formerly Fellow of Trinity College; and 


THOMAS McKENNY HUGHES, 
FuR Ss, ee SeAcemaeGiacsay 
Woodwardian Professor of Geology, 

2 Vols. Svo. Vol. L, pp. xiii + 539. Vol. IL, pp. vil + 640. 
Containing 12 full-page illustrations, Portraits of Sedgwick (2), 
John Dawson, John Woodward, Rev. R. Sedgwick, Maps of 
Dent Dale, (reclogical Plates, Views in Dent Dale, Xc., and 

24 illustrations in the text. 


Published 36/-, offered for 7 G. 


The Life of Adam Sedgwick in Cambridge throws 
much light on University history for 70 years of the 
nineteenth century (1804-1873). No one was more 
widely known, and his lectures were attended not only 
by Geological Students, but by successive generations 
of men eminent in other branches of University study. 


Opinions of the Press on the publication of the Life and Letters. 


NATURE.—‘ Mr. Clatk bas had at his disposal a large amount of 
material, from which he has drawn a picture no less vivid than accurate— 
as we feel sure those who knew the original will admit—of a man of 
remarkable genius and almust unique personahility. He has told us the 
story of Sedgwick's life, he has woven into it Sedgwick’s letters, and the 
result is a book which is worthy to be classed with the two best 
hiographies, at any rate of recent date, of distinguished sons of 
Cambridge—those of Charles Kingsley and Charles Darwin.” 

ATHEN.EUAl— The task of writing Sedgwick’s life has been a 
most congenial one to both the authors. It could not have been com- 
mitted to better hands, and in our opinion the work could bardly have 
been better done. . . . Sedgwick was an accomplished letter writer. His 
correspondence especially with ladies and children, or at any rate that 
portion of it now published, will be received by all with pleasure. With 
him letter writing was an art, and it reveals his character and ways most 
delightfully.” 


(No. 305) CATALOGUE OF 5300 MATHEMATICAL 


PAMPHLETS, reprints from Publications of Learned Societies 
and Scientific Magazines, &c. Many of them presentation 


copies, with the authors inscription and autograph. 
Pp, 170. 
MACMILLAN AND BOWES, CAMBRIDGE. 
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CAMBRIDGE UNIVERSITY PRESS. 


BALTIMORE LECTURES ON MOLECULAR DYNAMICS 
AND THE WAVE THEORY OF LIGHT, followed by 


Twelve Appendices on Allied Subjects. By LORD 
DOE WiIN OMG G.C.\.O 2 Cyr Rice Deny svc. 
15s. net. 


aln Index to Lord Reloiws Baltimore Lectures is now ready, 
and will be sent free of charge to any who possess the volume. 
Applications should be addressed to Mr. C. F. Clay, Manager, 
Cambridge University Press Warehouse, Fetter Lane, E.C. 


MATHEMATICAL AND PHYSICAL PAPERS By the 
late SIR GEORGE GABRIEL STOKES, Bart., S¢e.D., 
eel Di Col. haste lnese hes aac Reprinted iron the 
Original Journals and Transactions, with brief Ifistorical 
Notes and References. Vol. V. (Concluding Volume). 
Demy Svo. 15s. 


KUMMER’S QUARTIC SURFACE. By R. W. H. T. 
HUDSON, M.A., D.Sc., late Fellow of St. John’s College, 
Cambridge, and Lecturer in Mathematics at the Universily 
of Liverpool. Demy vo.  §s. net. 


ON MODELS OF CUBIC SURFACES. By W. H. Blythe, 
M.A., formerly Senior Scholar of Jesus College, Cambridge. 
Crown Svo. 4s. net. [LVeardly ready. 

TABLES AND CONSTANTS TO FOUR FIGURES for 
use in Technical, Physical and Nautical Computation, and 
adapted to the requirements of Junior Mathematical Students. 
Compiled by WILLIAM HALL, Chaplain and Naval In- 
structor R.N., late Scholar of King’s College, Cambridge ; 


Abbott’s University Scholar, Cambridge: Author of 
‘Modern Navigation,” ‘‘lx-Meridian Tables,” ‘* The 
Nautical Slide-Rule,” &c. Demy Svo. 3s. net. 


LVear/y ree iy. 


The Cambridge Phvsical Sertics. 
General Editors—F. H. NEVILLE, M.A., F.R.S., and 
W. C. D. WHETHAM, MA., F.R.S. 


THE THEORY OF EXPERIMENTAL ELECTRICITY. 
By WILLIAM CECIL DAMPIER WITEVTHAM, M.A., 
eee Fellow of Trinity College, Cambridge. Demy Svo. 
Ssanete 


MECHANICS. By John Cox, M.A., F.R.S.C., Maec- 
donald Professor of Physics, McGill University, Montreal. 
Demy Svo. 91. net. 


RADIO-ACTIVITY. By E. Rutherford, D.Sc., F.R.S., 
F.R.S C., Macdonald Professur of Physics. McGill Univer 
sity, Montreal. Demy 8vo. 10s. 6d. net. 


CONDUCTION OF ELECTRICITY THROUGH GASES. 
WP Mo de “IIOWIUSIONN, J0LSie, JbIbsph, IUnORG Wakes he 
yaa: Professor of Experimental Physics. Demy 8vo, 
165, 

ELECTRICITY & MAGNETISM. By R. T. Glazebrook, 
M.A., F.R.S. Crown $vo. 440 pp. 75. 60. 


A TREATISE ON THE THEORY OF ALTERNATING 
CURRENTS. By ALEXANDER RUSSELL, M.A, 
M.I.E.E., Lecturer in Applied Mathematics, and Superin- 
tendent of the Testing Department, Faraday louse, London. 
Vol. 1. Demy Svo. 12s. net. 


THE STUDY OF CHEMICAL COMPOSITION. An 
Account of its Method and Historical Development, with 
illustrative quotations. By IDA FREUND, Staff Lecturer 
oa Associate of Newnham College, Cambridge. Demy Svo. 
15s, net. 


ELEMENTS OF THE MATHEMATICAL THEORY OF 
ELECTRICITY AND MAGNETISM, By |. | THOM- 
SON, M.A., D.Se., LL.D., Ph.D., F.R.S. Third Edition. 
Crown 8vo. Ios. 


IMMUNITY IN INFECTIVE DISEASES. By Elie 
METCHNIKOFF, Foreign Member of the Royal Society 
of London, Professor at the Pasteur Institute, Paris. Trans- 
lated from the French by Francis G. BINNIE, of the 
Pathological Department, University of Cambridge. With 
45 Figures in the Text. Royal Svo. 1Sy. net. 

[Nearly Ready. 

A TREATISE ON PLAGUE. Dealing with the His- 
torical, Epidemiological, Clinical, Therapeutic, and Preven: 
tive Aspects of the Disease. By W. J. SIMPSON, M.D. 
Aberd., F.R.C.P. Lond., D.P.H. Cambh., Professor of 
Hygiene, King’s College, London; Lecturer on Tropical 
Hygiene, London School of Tropical Medicine ; formerly 
Health Officer, Calcutta ; Medical Adviser to the Govern- 
ment of Cape Colony during the Outbreak of Plagne in 
1901 ; Commissioner for the Colonial Office to inquire into 
the Causes of the Continuance of Plague in Ilong Kong. 
With Maps and Illustrations. Royal $vo. 16s. net. 


The Cambridge Geographical Scrics. 
General Editor—F. H. H GUILLEMARD, M.D. 


THE GEOGRAPHY OF DISEASE. By Frank G. Clemow, 
M.D. Edin., D.P.H. Camb., Physician to H.M. Embassy, 
Constantinople. With 12 Mans and Charts. 155. 


THE LANDS OF THE EASTERN CALIPHATE. Meso- 
potamia, Persia, and Central Asia, from the Moslem Con- 
quest to the Time of Timur. By G. LE STRANGE, 
Author of ‘' Baghdad during the Abbasid Caliphate,” 
‘*Palestine under the Moslems,” &c. Large Crown 8vo, 
with 10 Maps. 15s. 


The Cambridge Biological Serics. 
General Editor—ARTHUR E. SHIPLEY, M.A., F.R.S. 
NEW VOLUMES. 

THE ORIGIN & INFLUENCE OF THE THOROUGHBRED 
HORSE. By W. REDGIEWAY, M.A., Disney Professor 
of Archeology and Fellow of Gonville and Caius College. 
With numerous Illustrations. Demy 8vo. 125. 6d. net. 

[LNeardy Heady. 

THE NATURAL HISTORY OF SOME COMMON ANI- 
MALS. By OSWALD 11. LATTER, M..A., Senior 
Science Master at Chasterhouse, formerly Tutor of Keble 
College, Oxford. Crown Svo. 5s. net. 

TREES. A Handbook of Forest Botany for the 
Woodlands and the Laboratory, By H. MARSHALL 
WARD, D.Sc., F.R.S., Professor of Botany in the Univer- 
sity of Cambridge. Vol. I. Bups AND Twics. Vol. If. 
LEAVEs. Vol. LIL FLOWERS AND INFLORESCENCES. 
With numerous Illustrations. Crown Svo. 45. 6a. net each. 

(To be completed in Six Volumes :—1¥. FRUITS AND 

Sreeps. V. Serpiines., VI. GENERAL CHARACTERS.) 

THE CLASSIFICATION OF FLOWERING PLANTS. 
By ALFRED BARTON KENDLE, M.A. Cantab., D.Sc. 
Lond., F. L.S., Assistant in the Department of Botany, British 
Museum. Vol. I. GYMNOSPERMS AND MONOCOTYLEDONS. 
Demy Svo. With numerous Illustrations. 105. 6¢. net. 

A MANUAL AND DICTIONARY OF THE FLOWERING 
PLANTS AND FERNS By J. C. WILLIS, M.A., 
Director of the Royal Botanic Gardens, Ceylon. Second 
Edition. Complete in 1 Vol. Crown Svo. 10s. 6:2. 

MORPHOLOGY AND ANTHROPOLOGY, a Handbook 
for Students. By W. L. H. DUCKWORTH, M.A., Fellow 
of Jesus College, Cambridge ; University Lecturer in Phy- 
sical Anthropology ; Correspondant e¢tranger de la Société 
d’Anthropologie de Paris. Demy Svo. 155. net. 


STUDIES FROM THE ANTHROPOLOGICAL LABORA- 
TORV, THE ANATOMY SCIIOOL, CAMBRIDGE, 
By W. L. 11. DUCKWORTH, M.A. Demy Svo. tos. net. 


London: Cambridge University Press Warehouse, Fetter Lane. 


Cc. F. Clay, Manager. 
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All other air 
pumps superseded. 


THE 


“GERY kK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos= 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all !eading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


meter Engineering Colt? 
Qine Eitmelronworks. Reading, 


Sole Depot: 


JOHN J, GRIFFIN & SONS, | 
LIMITED, 
SARDINIA STREET, 

LONDON, W.c. 


Telegram and Cable Address: 
“GRAMME, LONDON.”’ 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Rd. No, 420,297.) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonsrration Purposes. 

The construction is on that of the well-known “' Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable uf being read 
to ‘or inch and ‘x millimetre. It is mounted on a well- 
polished, solid mahogany hoard, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered hrass. 

We confidently recommend this Instrument for use as 
a ‘‘ Standard" in Colleges and Schools, private Observa- 
tories. and hy Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

aM& Nature says:—‘' Provides an accurate instru- 
ment at a moderate cost.” 


FULL SIZE STANDARD BAROMETER of 
same design, hore o's” diameter, inches and millimeter 
scales, verniers reading to o'oo2 inch and o*t m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, £7 10 O 


Sole Manufacturers and Proprietors of the 
Registered Design. 


PASTORELLI] & RAPKIN, LtD., 


46 HATTON GARDEN, LONDON, E.c. 
WHOLESALE MAKERS DF ALL KINGS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750 
Telegrams, ‘‘ Rapkin, London." Telephone, 1981 Holborn 


W.H. SMITH & SON'S 
LIBRARY 


EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 

AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 

AND MISCELLANEOUS WORKS, 
ne 

The newest and best books of popular interest are 
added as published. 

The books are delivered to the Bookstalls to Sub- 
scribers’ orders, carriage paid. 

Over 890 branches to which Subscribers can be trans- 
ferred. 

Special Travelling Subscriptions entitling Members to 
exchange at any branch without previous notice. Terms 
on application. 

Books exchanged by Parcels Post, Rail, or other 


t/ioth scale, 


| means from the Head Office to any part of the United 


Kingdom. Boxes supplied gratis. 
Prospectus and list of recent books in circulation and 
any other information can be obtained upon application. 
A catalogue of Surplus Library and New 
Remainder Books, offered at greatly reduced prices, 
is published monthly, and supplied gratis on application. 
RR ann nnn, 


orrice: 186 STRAND, LONDON, W.C, 


BRANCHES at all the Railway Bookstalls. 
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WEEE WONIFIICS: (U8 SUI UE SIAN R EN 
ASTD) TE MOTUS 
Manuel Pratique de Cinematique navale et maritime. 
By Captain Leon Vidal. Pp. viii+171. (Paris: 
Gauthier-Villars, 1g03.) Price 7.50 frances. 
HIS book was undertaken by the author in 
accordance with instructions from the Minister 
cof Marine issued seven years ago. Captain Vidal 
was directed to collect in a single volume the 
numerous essays on mathematical naval tactics con- 
tributed by various authors, French and foreign, and 
seattered over many publications. Officers of the 
French Navy were asked officially to give all possible 
assistance to the compiler, and many of them have 
done so. The laborious task has been admirably per- 
formed, various problems dealt with have been clas- 
sified, and those relating to similar subjects have been 
grouped in distinet chapters. Captain Vidal has 
drawn largely upon work done by other officers, and 
acknowledges the fact. He is an enthusiast on the 
subject and has supplemented theorems due to others 
by much original work, extending or completing his 
scheme. Solutions alone are given and detailed 
demonstrations are avoided, so that the volume 
compressed within narrow limits in proportion to the 
range and variety of subjects dealt with. In order 
to facilitate the practical use of his bool by naval 
officers, elaborate numerical tables have been cal- 
culated by which readers can construct diagrams re- 
presenting particular cases that may require to be 
dealt with either during naval manceuvres or in war- 
like operations. Numerous illustrations are intro- 
duced, and the descriptions are brief and clear 
throughout. Captain Vidal had to examine and col- 
late an enormous mass of material produced during 
the last thirty years, and it is not surprising, there- 
fore, that he has been so long engaged on the book. 
French naval officers and professors have done most 
in this field, but foreign authorities have also been 
laid under contribution, and the volume will probably 
long remain the chief book of reference on its special 
subject. 

The science of naval cinematics, says the author, 
“consists in the study of the movements of vessels 
considered ordinarily as moving points, but in many 
instances it also takes account of their length and 
gyration, as well as their powers."' For the most 
part, in the strategical theorems dealt with it has 
been assumed that ships may be treated as particles, 
the influence of length and turning-power being neg- 
lected. Further, it is generally assumed that move- 
ments take place in a calm and tideless sea.  Cer- 
tain corrections are suggested subsequently in order 
to make allowance for wind, wave, and current, but 
these sections are very brief, besides being incomplete 
in treatment, as indeed unavoidable from the 
nature of the case. The turning-powers of steam- 
ships are but lightly touched, although they are most 
important in tactical manceuyres either for single 
ships or squadrons. 
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It is well known that the mathematical training of 
French naval officers more extensive than that 
given to officers in the Royal Navy, and Captain Vidal 
exceptionally well equipped in this respect, 
even among French officers. The book indeed 
mainly a collection of geometrical theorems, in two 
dimensions, bearing upon the movements of ships or 
squadrons performed under certain assumed condi- 
tions. Many of these theorems can have little prac- 
tical value, but not a few have been made the basis 
of modern French naval manceuvres. The funda- 
mental idea is that when the course of a ship de- 
parts from a straight line it may be assumed to 
follow a logarithmic spiral. Captain Vidal enumerates 
the principal propertics of that curve, and gives tables 
for estimating the lengths of arcs and chords, the 
values of tangents at different points, and other use- 
ful items. He takes special cases for spirals described 
about a fixed point, or about a point in the rectilineal 
course of another moving body, so as to examine the 
relative positions, from instant to instant, of two 
vessels or two squadrons. Theorems attaching to the 
well-known *‘ curves of search’’ employed by ships 
when scouting, or endeavouring to detect the posi- 
tion of an enemy who attempts either to arrive at or 
depart from some fixed point, are discussed at length. 
In another chapter theorems dealing with the move- 
ments of two vessels such as may take place in single- 
ship actions are grouped and discussed fully. In a 
third chapter the most effective methods of concentra- 
tion for scattered ships belonging to a fleet sent out 
for purposes of observation and scouting are dealt 
with. In another section the ‘t lines of observation "’ 
to be patrolled by ships of a fleet, and the organisa- 
tion required in order that an enemy cannot pass 
through the line without detection, are discussed. 
The influences of currents in rivers on the movements 
of vessels and the effect of wind and sea are also 
briefly investigated. 

Captain Vidal writes fully as much as a mathe- 
matician as a naval officer. In his opinion the study 
of mathematics is both necessary and beneficial to all 
naval officers, whose duty he considers it to be to lay 
down conditions for programmes of ship-construction. 
Consequently he urges that officers should under- 
stand the work of the engineer and the trend of indus- 
trial progress if they are to give good advice and be 
the corps directeur of a modern fleet. Naval officers 
must, in his opinion, *‘ make, in war, the synthesis 
of actual forces and guide them in producing the 
desired effects..’ To ensure success in this high mis- 
sion the study of naval cinematics is essential, in 
Captain Vidal’s judgment, since every advance in 
that science ** enables one to foresee more clearly the 
results of movements of ships and to employ new 
combinations with intelligence."’ There much 
foree in this contention, but the class of work dealt 
with by Captain Vidal could be undertaken only by 
the élite of officers in the Royal Navy. His treat- 
ment would be over the heads of average naval men, 
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| and it ts not likely to assist them in their daily work. 


The fact that the standard of mathematical attainment 
by average officers in our naval service is not so high 
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as in the French Navy. may reduce the number of 
English readers of the book. But, happily, we 
possess many naval officers fully competent to take 
their place in scientific discussions of naval strategy 
and tactics. They will find much that is suggestive 
in Captain Vidal's book, and may be irusted to 
appreciate its investigations properly as well as to de- 
duce therefrom rules for guidance, which will assist 
brother officers not so well instructed as themselves 
in the practical application of the theorems which 
Captain Vidal has collected. Shortly stated, the 
volume is better suited for the student than for the 
average naval officer, but it deserves a place in the 


professional libraries of all modern flects. 
W. H. Waite. 


THE CORRESPONDENCE OF HUYGENS. 


Ceuvres complétes de Christiaan Huygens. Publiées 
par la Société Hollandaise des Sciences. Tome 
dixiéme. Correspondance 1691-1695. Pp. 816. 
(Nijhoff: La Haye, 1995.) 

H1S volume complctes the publication of the scien- 
tific and miscellaneous letters of Huygens, the 
ten volumes comprising in all twenty-nine hundred 
letters and memoranda. There is, perhaps, not so 
much variety in the contents of the present volume as 
in those of previous ones, and the great majority of 
the letters of interest written during the last five years 
of Huygens’s life have been published before, but they 
have now in many cases been further illustrated by 
the addition of rough notes from the books of 
adversaria of the author. 

The correspondence with Leibnitz, which had been 
resumed in 1688 after a long interruption, went on 
regularly during the years 1691-5, dealing partly with 
pure mathematics, partly with the theory of universal 
gravitation. lt shows that Huygens never became 
reconciled to the use of the differential calculus, but 
continued to prefer geometrical methods. In 1691 
he acknowledges the utility of the calculus, and says 
that he has made some progress in it; yet in the 
very last letter to Lecibnitz (of December 27, 1694) 
Huygens remarks that the new method ‘“‘ne me 
demeure pas présente a l’esprit quand j'ai discontinué 
longtemps a m’y exercer.’’ But the numerous letters 
and notes on the quadrature of curves, especially of 
the folium of Descartes, exchanged between Marquis 
de I’Hospital and Huygens show that the latter’s 
power of dealing with geometrical problems was as 
vigorous as ever. He also continued to correspond 
with Fatio de Duillier, whose letters foreshadow the 
accusation of plagiarism which he launched against 
Leibnitz in 1699, as he from 1691 repeatedly assured 
Huygens that Newton was the discoverer of the 
differential calculus, and that it would not be pleasant 
for Leibnitz if Newton’s letters to him were pub- 
lished. Wuygens, who continued to think the new 
calculus unnecessary, did not omit to tell Leibnitz 
that, according to Fatio, Newton knew more of the 
inverse problem of tangents than Fatio and Leibnitz 
did; to which Leibnitz quietly replied that everybody 
had his own ways of proceeding, and perhaps he 
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knew of some which Newton had not yet perceived. 
Fatio several times mentioned in his letters that he 
intended to publish a new edition of the ‘* Principia,” 


-as Newton had declined to do it himself, and pro- 


posed to expand it into a folio volume, which he 
flattered himself would be more easily understood than 
Newton’s quarto. 

With Leibnitz, Huygens also exchanged ideas about 
the nature and cause of gravitation. In 1692 Leibnitz 
remarked that a vortex like that assumed by 
Descartes is necessary to explain why the earth’s 
axis remains parallel to itself, while the fact 
that all planets and _ satellites move in the 
same direction also points to their being carried 
along by some fluid matter. He rejects the 
idea of Cassini, that the orbit of a planet 
is not an ellipse, but a Cassinian oval, since no 
physical reason had been given for this hypothesis. 
The spherical shape of a drop of water, the fall of a 
body to the earth, and the motion of the planets are 
all, according to Leibnitz, caused by the ‘ materia 
ambiens.*’ Huygens, on the other hand, thinks that 
the sphericity of a drop is more likely caused by the 
rapid motion of some matter which circulates inside, 
and as to the planets he fails to see why we should 
assume the existence of vortices when Newton had 
proved that the law of inverse squares “ with the 
centrifugal force’? produces the ellipses of NKepler. 
He also makes other objections to the theory of 
Descartes, particularly to the small spheres of the 
second element which revolve round the accumulated 
first element (the sun), and are supposed to have been 
formed by the corners of the original matter being 
rubbed off; for if this matter offered any resistance 
to this rubbing, what should limit the resistance, and 
if there were none, what should prevent the total 
destruction of the particles? The vortex which should 
preserve the parallelism of the earth's axis is in- 
compatible with the motion of the same matter in 
all directions which should produce gravitation; an 
objection to which Leibnitz could only reply that we 
have two such independent circulations here on the 
earth, causing gravity and magnetism. Huygens 
acknowledges that vortices are a convenient means 
of explaining the common direction of planetary 
motions, but the constant eccentricity of a planet and 
the variable velocity in the orbit cannot be accounted 
for by the theory. 


In this connection it is most interesting to 
read some notes written by Huygens to the 
well known ‘Vie de Monsieur Descartes,” pub- 
lished anonymously by A. Baillet in 1691. Accord- 


ing to Huygens, Descartes was very successful in 
getting his conjectures and fictions accepted as truth, 
just as novels may be taken for real history; but, on 
the other hand, he dealt with tangible things, and 
not with mere words as carlier philosophers had done. 
Bacon did not understand mathematics and was want- 
ing in penetration as regards physics, being unable 
even to conceive the possibility of the carth’s motion, 
which he mocked as an absurdity. Galileohad enough 
of mental power and mathematical knowledge to make 
progress in physical science, and he was the first to 
make discoveries as to the nature of motion, although 
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he left very much to be done. He did not pretend 
to explain the cause of all natural phenomena, nor 
had he the vanity to want to be the head of a sect; 
he was too modest and too great a lover of truth for 
that. But Deseartes wanted to pass for the author 
of a new philosophy which could take the place of 
the .\ristotelian, and he stuck to what he had once 
proposed though it was often very wrong. He 
has done a good deal of harm to the progress of philo- 
sophy, for those who believe in him imagine that they 
know the cause of everything; they waste time in 
sustaining the doctrines of their master, and do not 
work to penctrate the real reasons of the great number 
of phenomena as to which Descartes has only pro- 
pounded idle fancies. A severe judgment, but not an 


undeserved one as regards the tenacity with which the | 


followers of the Cartesian philosophy clung to the 
vortex theory, though it hardly accounted for any of 
ihe phenomena of planetary motion. 

Probably owing to the infirmities of old age, 
Huygens during the period covered by this volume 
did not do any astronomical work, though he wrote 
to his brother Constantyn in 1693 that he had got a 
tube made for a 45-feet object glass, chiefly to show 
the moon and planets to persons of quality who could 
not manage a tubeless telescope, which was pointed 
to an objeet by cords. His interest in the use of 
pendulum clocks at sea was unabated, and there are 
several short letters on this subject. As the results 
of repeated trials were not favourable, Huygens 
endeavoured to find other means of realising iso- 
chronic motion, not subject to disturbance from the 
rolling of a ship, and designed several forms of 
balance of which a full account is to appear among 
his hitherto unpublished works. 

There are fewer allusions to eurrent political and 
other events in this volume than in the previous ones, 
but naturally the anti-Copernican action of the Uni- 
versity of Louvain in 1691 is not passed over. ‘The 
faculty of arts suspended Prof. van \Welden for three 
years for asserting that the carth was one of the 
planets. He wrote to Huygens to beg for the inter- 
cession of Constantyn Huygens or of King William, 
but they do not appear to have done anything for 
him. During the last years of his life, Huygens 
wrote his well known little book “* Cosmotheoros,”’ 
which was not published until 1698, three years after 
the death of its author. te Way 1B, IDE 


ES SCTE Mal IES 


Manual of Psychiatry. By J. R. de Fursac. Trans- 
lated by A. J. Rosanoff, and edited by Dr. J. Collins. 
Pp. xti+352. (New York: Wiley and Sons; 
London: Chapman and Hall, Ltd., 1905.) Price 
los. 6d. net. 

HE author has managed to compress a fairly large 
amount of information into this manual, but we 

are afraid that the subject-matter is almost too con- 
densed for the reader who is not already conversant 
with the subject. This book is divided into two parts. 

The first portion is a general study of the causes, 

symptoms, and treatment of mental disorder, con- 
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sidered independently of the various affections in which 
they are encountered. The second portion is devoted 
to the study of the individual psychoses. . 

The volume is rather unevenly divided; some sub- 
jects are fully dealt with, but the description of others 
is somewhat meagre. The chapter on etiology is 
very good, and this important problem is thoroughly 
reviewed. We cannot agree with the author in his 
conclusion that heart disease is common in the insane, 
and Strecker’s figures as to the prevalency of this 
malady in German asylums, viz. 61-7 per cent for men 
and 42-7 per cent. for women, would not coincide with 
similar statistics obtained from English asylums. 

In the chapter on general symptomatology the sub- 
ject of hallucinations and their causation is briefly but 
well described. Throughout the volume it is very 
noticeable that purely psychological matters are dealt 
with in greater detail than other subjects of equal, if 
not of greater, interest to the practical physician. 
For example, the pages on treatment are undoubtedly 
the weakest in the book. Very little space is devoted 
to this important subject, and the reader is left very 
much in the dark as to the management of cases of 
mental disorder. 

The author has evidently had the usual difficulty in 
finding a good classification of insanity. He states 
that in the absence of one that is founded upon a 
pathological anatomy basis he has chosen “‘ the most 
practical, the most convenient, and the one which in 
any given case would enable us to establish the prog- 
nosis and institute the treatment.’? We quite agree 
that he has made the best choice in selecting 
KXraepelin’s classification as the basis for his own 
scheme. 

The first chapter in the second part is reserved for 
the consideration of the ‘‘ infectious psychoses,’”’ of 
which the following are briefly reviewed :—febrile 
delirium, infectious delirium, and hydrophobia. 

Under the heading of ‘* Psychoses of Exhaustion,” 
the author describes conditions of primary mental 
confusion and acute delirium. Toxic psychoses are 
divided into two divisions, (a) acute, (6) chronic, 
morphinomania and cocainomania being included in 
the second class. Dr. de Fursac recommends that, 
when possible, the rapid method of withdrawal of 
morphia should be employed in the treatment of 
morphinism, as he prefers this to the sudden and 
gradual methods sometimes employed. 

The “ autointoxication psychoses ’’ include uraemia, 
the polyneuritic psychosis or Korsakoff’s disease, 
dementia pracox, and general paresis. After 
thoroughly considering the relationship of syphilis to 
general paresis, the author states that ‘‘ at the present 
time we have no conclusive evidence either for or 
against the syphilitic origin of general paresis.” 

The next chapters are devoted to the description of 
“psychoses dependent upon so-called organic cerebral 
affections,’’ and ‘‘ psychoses of involution.’? The 
latter include ‘affective melancholia’? and ‘ senile 
dementia.’’ We do not like the term ‘affective 
melancholia’; it seems redundant, for clearly allt 
forms of depression must be affective. Further, the 
author uses the term in a new sense, which causes 
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eonfusion. The chapter on senile dementia is dis- 
tinetly good and very instructive. 

Under ‘‘ psychoses without a well-determined 
ctiology, which are apparently bascd upon a morbid 
predisposition,”’ are found manic-depressive insanity, 
paranoia, and constitutional psychopathie conditions, 
such as mental instability, sexual perversions and in- 
versions and obsessions. Paranoia is very briefly de- 
scribed under the title of ‘‘ Reasoning Insanity.”’ 
We strongly disagree with the author in his use of 
this term; it is by no means a good one, and is, in 
addition, eoniusing, since other writers have used it 
as designating the maniaeal stage of manie-depressive 
insanity. 

Epilepsy and hysteria are described under the head- 
ing of ‘ Psychoses Based on Neuroses,’’ and the eon- 
eluding chapter is devoted to the consideration of 
the arrest of mental development. 

The book is well translated, and the index is eare- 
fully compiled. This manual undoubtedly has its 
merits, but, as we have already stated, it will seareely 
appeal to the practitioner, as the description of treat- 
ment is somewhat meagre, and the student will find 
the subjeet-matter almost too condensed. In any 
future edition the author will do well to correet these 
defects, for by so doing he will render his book a 
useful manual on psychiatry. 
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txperiments with Plants. By Dr. W. J. V. Oster- 
hout. Pp. x+492; illustrated. (New York: The 

Macmillan Company; London: Macmillan and Co., 

Lie, feo.) Ine Be, neti, 

Tue author defines his aims in the following words 
(p. 7):—'' The numerous questions which young 
people ask about plants are best answered by them- 
selves... . To put them in the way of doing this 
so far as possible is the objeet of this book.’? In 
aceordance with this plan, the apparatus used is of 
a rough and home-made deseription, construeted of 
fruit jars, lamp chimneys, clothes’ pegs, india-rubber 
bands, and sealing-wax. Much ingenuity is shown 
in the design of apparatus so put together. Whether 
a sufficient degree of stability is always obtainable 
may perhaps be questioned, but from the author’s 
point of view the advantages of his method certainly 
outweigh any such shortcomings. One great merit 
in the books is the insistence on the necessity of control 
experiments, which are especially needful with rough 
methods. The baok is divided into ehapters headed 
“Fhe Work of Roots '’—of leaves, of stems, &c.—- 
ending up with a chapter on ** Making New Kinds 
of Plants,’’ which is a statement of what breeders 
and experimenters on variability have done rather than 
instructions for the making of such experiments. 

The author very properly recommends common 
plants for use; but why students of botany should 
be confined to such names as ‘ Kentucky Coffee 
Tree,” “Dusty Miller, 9 Live orever, °° Switch 
Plant,’ it is difficult to say. Occasionally we find the 
seientifie name, and in this way we learn that a 
“Wandering Jew ' is a Tradescantia. 

Most of the experiments are elearly deseribed, but 
we have been puzzled over some of them. For 
instanee (p. 191), the method of answering the 
question, ‘* Does the leaf decompose carbon dioxide ? ”’ 
seems to us to involve passing a lighted candle under 
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water into a jar of air. Here and elsewhere in the 
book the author negleets simple and striking methods. 
It is important that the student should be convinced 
that oxygen is given off by green leaves in light. The 
above-mentioned experiment is not satisfaetory, 
whereas Engelmann’s blood method is both simple 
and convincing. Again, the well-known plan of count- 
ing the bubbles given off by submerged plants in 
light, though not irce from errors, gives useful eom- 
parative data for the study of assimilation. In the 
same way we think that more fundamental experi- 
ments should have been given under the heading of 
““Stomata.’’ Stahl’s cobalt method, which is merely 
mentioned in a nate, can be used by the most elemen- 
tary of students to demonstrate important facts. 

In spite of some faults, the book will be found of 
value to anyone compelled to give a course of 
physiological botany under conditions which preclude 
the use of ordinary laboratory fittings. 


Conversations on Chemisiry. IREWRE ih General 
Chemistry. By W. Ostwald. Authorised trans- 
lation by Elizabeth Catherine Ramsay. Pp. v+250. 
(New York : John Wiley and Sons; London : Chap- 
man and Hall, Ltd., 1905.) Price 6s. 6d. net. 

Yue German original of this book has already received 

sympathetic notice in Nature, and in connection with 

the translation now before us it is necessary to add 
littke more than that Miss Ramsay has done her 
work with much skill, and has made the dialogue 
not less natural and vivaeious than it is in the original. 
It is impossible to read the book without a feeling of 
refreshment and amusement, or without admiration 
of the ingenuity and resource of its philosophieal 
author. It seems hardly fair to say that we have 
here a revival of Dr. Brewer or Mrs. Marcet. There 
are two striking differences between the old and the 
new dialogues. In the first place neither master nor 
pupil in Prof. Ostwald’s book is endowed with that 
austere and depressing picty of mind whieh, to the 
unregenerate, provided perhaps the most afflicting 
feature of the older works. In the seeond place Prof. 

Ostwald’s book shows a masterly treatment not only 

of the real difficulties of chemistry in itself, but a 

perfect appreciation of the pitfalls that beset the pupil 

in the early stages of learning. It is diffieult to sup- 
pose that any teacher will fail to find something useful 
or to gain some valuable hints from reading the book, 
and on this ground it must be warmly recommended. 

It would, however, be a misfortune if a teacher 
constrained his teaching to the exact course of the 
dialogue, and, of course, it would be worse still if 
he set so many pages as a lesson to be learned by the 
pupil, The real usefulness of the book will probably 
lic in the example it affords of the life that may be 
imparted to teaching when, on the one hand, the 
pupil is allowed a fair chance of thinking out things 
for himself and a full opportunity of frankly saying 
what he thinks, and when, on the other hand, the 
teacher takes the part of a guide, philosopher, and 
friend who has a soul above dictionaries and examin- 


ation papers. Ne Sk 

Mathematical Recreations and Essays. Be WW WS 
Rouse Ball. Fourth edition. ie, NMS SEO, 
(London: Macmillan and Co., Ltd., 1905.) Price 
Asa PEs 


Tuis edition differs from the third by containing 
chapters on the history of the mathematical tripos at 
Cambridge, Mersenne’s numbers, and cryptography 
and ciphers, besides descriptions of same mathematical 
reereations previously omitted. The boolk has thus 
become more miiscellaneous in character, but the 
additions fit in very well, and are all entertaining. 
Mr Ball writes with enjoyment of his subject, and 
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in a very agreeable style; moreover, he does not 
assume the reader to possess any knowledge of 
advanced mathematies. For those who wish to study 
any of the more important topics in detail he gives 
ample references; for those merely in search of 
diversion he provides a mine of amusement, in eXx- 
ploring whieh many pleasant hours may be spent. 
And there are some unsolved problems mentioned 
which the amateur with a mathematical turn of mind 
may attack with nearly as much chance of success 
as the expert; for instance, to give a strict proof that 
only four different colours are necessary to colour a 
map distinctly. Altogether this is an excellent work 
of its kind, and ought to find a large number of 
readers; even those who have a former edition will 
be likely to buy this one, if only for the sake of the 
very interesting account of the vicissitudes of the 
mathematical tripos. 
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The Rate of Formation of Radium. 


Tux production of radium from uranium has now been 
observed experimentally ; the rate of production is not, how- 
ever, in accordance with the quantitative theory. Mr. 
Soddy’s observations (Phil. Mag., June, 1905) gave a rate 
of production of only one-thousandth of the theoretical 
amount, .An experiment which [ made on a specimen of 
uranium salt, known to be at least thirty years old, has 
confirmed Mr. Soddy’s conclusion so far as to show that 
the mean rate of production of radium could not have 
exceeded a hundredth part of the theoretical amount. 
It may, of course, have been much less, since the amount 
of radium initially present is unknown. 

The explanation of this discrepancy, which has been 
suggested by Mr. Soddy and others, is that there may 
he a transitional product. If this is the case, it is 
to be expected that the rate of production of radium 
from uranium initially purified will be found to accelerate 
as time goes on. In the meantime, I am trying an ex- 
periment which promises to give the required information 
more easily. 

The transitional product, if it exists, must be contained 
in pitchblende. If, therefore, we could remove all the 
radium, but as little else as possible, from a solution of 
pitchblende, the increased rate of production of radium 
might be apparent. 

Fifty grams of the best pitchblende were dissolved in 
nitric acid. The insoluble residue was fused with sodium 
carbonate and added to the solution. Yhe whole was 
evaporated to small bulk to render silica insoluble ; more 
dilute acid was added, and the silica filtered off and re- 
jected. The metallic bases were thus got into solution. 

The solution was freed from radium so far as possible 
by adding barium nitrate solution in small portions, al- 
ternately with equivalent quantities of potassium sulphate. 
Four and a half grams of the barium salt were thus 
added. \fter this the amount of radium remaining was 
determined by its emanation; three determinations gave, on 
an arbitrary scale, 69, 58-5, 61-5, mean 63-n. (\fter an 
interval of three and a half months the amount was 
again determined. The values were 73-5, 74-5, 72:0, 75-0, 
72-5, mean 73-5. It appears probable that this increase 
is significant, since each of the second series of numbers 
is larger than any of the first series. 

Assuming that the difference is significant, the rate of 
production per gram of mineral per year wnuld he, on 
the same scale, 0.723. The equilibrium quantity of radium, 
the amount, that is, in the untreated mineral, was found 
to be, per gram, 10,100. If radium decays to one-half its 
initial quantity in a thousand years, as theory indicates, 
then the production in one year from a gram of the 
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mineral should be 10,100/1-45X 1000=0-9, about ten times 
the observed amount. 

The increase is insufficient to inspire complete confidence. 
It seems most probable, however, that there is an increase 
much greater than in Mr. Soddy’s experiments with pure 
uranium salts. It would not have been difficult to remove 
all traces of radium, and then the increase (if real) would 
have been unmistakable. It was feared, however, that 
the barium precipitation might remove part of the hypo- 
thetical intermediate product. It seems likely that this 
is the cass, since the rate of production is still less than 
theory requires. 

A little longer interval will, it is hoped, give a conclusive 
result. It is intended to try other methods of separating 
the radium, in the hope of avoiding all loss of the inter- 
mediate product. Se Ia Saleleoee 


The Effect of Radium on the Strength of Threads. 

Ix a note which appeared in Nature on February 4, 
1904, Lord Blythswood announced his observation of the 
destructive action exerted on cambric by the radiation 
from radium. Having at our disposal recently twenty 
milligrams of radium bromide which had, for a time, 
nothing better to do, we investigated the progressive de- 
crease of strength of threads exposed to its influence. In 
order to have examples of both animal and vegetable 
fibres, we used unspun silk and ordinary bleached cotton 
thread. 

Ten pieces of thread were exposed at a time. The 
threads were folded round a strip of writing paper and 
held in place by being caught in notches cut in the edges 
of the strip. The paper was laid on the top of the capsule 
containing the radium, so that the ten threads were ex- 
posed to the bare radium at a distance of about half a 
centimetre. The whole was enclosed in a lead box. After 
a certain period of exposure the average breaking strength 
of the threads was taken and plotted against the time. 
The points obtained lay closely on a smoothly descending 
curve. ; 

In the case of the silk fibres the loss of strength went 
on at a practically uniform rate from the beginning up 
to the longest duration of exposure given (seven days). 
The initial strength was 78 gms., and this decreased by 
about 4 gms. per day. The cotton threads, on the other 
hand, gave a curve which fell more rapidly in the early 
than in the later stages. The strength began at 370 gms., 
and decreased at first by about 60 gms. per day. After 
ten days the rate of weakening was about half this. The 
longest exposure given was seventeen days; at the end 
of this time the strength was reduced to 50 gms. The 
different behaviour of the two kinds of fibres may be 
due to the much greater thickness of the cotton threads. 

The effect seemed to be due entirely to the a@ rays. A 
piece of paper was interposed between the threads and 
the radium, and three days’ exposure was given. In the 
subsequent test none of the threeds broke at the exposed 
part, and the strength was not decreased. 

We tried the effect of moistening the cotton threads, 
the two ends of each thread being left, during a three 
days* exposure, dipping intn a vessel of water. On open- 
ing the lead box, in which the whole arrangement was 
enclosed, it was found that the radium bromide, being 
hygroscopic, was wet and partially dissolved. The strength 
of the threads was found to he higher than when exposed 
in a dry condition for the same period. The difference 
was too great to be attrihuted to the increase of strength 
imparted to threads by moisture, and was plainly due to 
the decreased emission of rays accompanying the solu- 
tion, and the consequent removal of the emanation from 
the radium. We traced the course of the recovery of 
activity by the dried radium by making a series of three- 
day exposures of dry threads. The effectiveness of the 
radiation as measured by the weakening of the threads 
came back by regular steps in about a fortnight to a value 
slightly greater than its original one, This may have 
been due to a re-arrangement of the upper surface of the 
powder, which was not, at the beginning, very regularly 
spread over the battom of the capsule. 

Hiitpa P. Martin. 
W. B. Morton. 


Queen's College, Belfast, August 8. 


366 


AMERICAN RESEARCH IN ASIA.* 


“HIS handsome publication is divided into six 
sections, Prof, Pumpelly describing the ‘* archeo- 


logical’? and physicogeographical reconnaissance in | 


Turkestan, and Mr. R. W. Pumpelly the physio- 
graphic observations on the Pamir; Prof. W. M. 
Davis deseribes ‘a journey across Turkestan,” and 
Mr. Ellsworth Huntington deals with Central Turkes- 
tan and with the basin of eastern Persia and Sistan. 
The expedition received the most friendly help from 
the Russian authorities, and received its only check 
in northern Afghanistan. The dominant factor in the 


wide region examined appears to be its progressive | 


desiccation, whereby even the irrigation works of the 
ancient races failed long ago to bring 
in water from the streams. Every- 
where there are signs of old vitality, 
of great cities, and of peoples who 
accumulated wealth by trade and 
settled labour. Again and again, en- 
vious invaders from the south, or east, 
or west, have swept across the hollow 
lands between the mountains, and have 
destroyed a civilisation in order to 
enforce their own. The very sites of 
the chief towns have shifted, and the 
remains of the earlier settlements, 
deeply buried, may afford a clue to 
‘the origin of Western and Eastern 
civilisations.”’ 

Prof. W. M. Davis, experienced in 
grasping the significance of the sur- 
face-features of a country, discusses 
the former extension of the waters in 
the Aralo-Caspian area. Particular 
interest also attaches to his examina- 
tion of the loess. Whatever the actual 
origin of this finely divided material, 
there is no doubt as to its distribution 
and the moulding of its surface by 
wind in the eastern provinces of Semir- 
yetshensk and Fergana (p. 63)—we 
adopt the spelling of the text, and not 
of the map which forms plate iii. Mr. 
Huntington also observes loess in pro- 
cess of formation in the Kashgar 
plain, and refers it here to the spread- 
ing out of very fine silt by water in 
the flat floor of temporary and recur- 
rent lakes. There is in reality no. 
contradiction between these views, 
since most writers are agreed that the 
material gathers first of all in the 
plains by ordinary processes of denuda- 
tion, and then undergoes further sift- 
ing, the chief agent being the persis- 
tent action of the wind. 

Both these authors believe that the 
Tian Shan mountains were worn down to a fairly 
uniform surface after their principal folding had 
occurred, and that they owe their present irregular 
surface more to subsequent differential uplifts than to 
denudation (pp. 73, So, 168, &c.). ‘* Even in the lofty 
Pamir there are certain ranges where the snowy peaks 
are smoothly truneated, as though by the old pene- 
plain, in spite of the fact that they are from 15,000 to 
20,000 feet high.’? Prof. Davis seems not to insist on 
so recent a date for the ‘‘ peneplain ’? as does his 


1 ‘* Explorations in Turkestan, with an Account of the Basin of Eastern 
Persia and Sistan.””. Expedition of the Carnegie Institution of Washington 
in 1903, under the direction of Raphael Pumpelly. Pp. xii+324; with map 
plates, and figures in the text. (Washington: Carnegie Institution, 1905.) 
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colleague, who brings forward conclusive evidence 
that the whole Tertiary series of the district was 
involved in the folding, and that the uniform degrada- 
tion must be assigned to late Tertiary times. The 
present development of the “ peneplain ’’ in Central 
Turkestan seems, according to Mr. Huntington, due 
to the formation of ridges and basins, without con- 
spicuous faulting. Prof. Davis, on his part, lays 
more stress on faults and “ fault-blocks.’’ Lateral 
compression, he urges, has had little to do with the 
raising of the block-ranges, to which our attention 
is now for the first time directed in this area; and he 
proceeds, in consequence, to consider the bearing of 
the Tian Shan ranges on Suess’s views on horsts. 
He justly remarks (p. 82) that ** forces of uplift are 


Fig. 1,—Youngest Gorge of the Khoja Ishken, cut in the bottom of the main Glacial} Valley. 
From ‘Explorations in Turkestan, with an Account of the Basin of Eastern Persia and 
Sistan.” 


”; and, being himself a 
profound student of processes of denudation, he points 
out that the surfaces of many horsts must have been 
near sea-level before they were separated by disloca- 
tion. After all, may we not be grateful to Suess 
when we find discussions such as these arising 
naturally in a worlx of travel, which might in some 
hands have been a record of detached geological 
observations ? 

The glacial phenomena of the central ranges are 
described in connection with the successive areas 
studied, and the gravel terraces, which are well illus- 
trated by views and sections, are correlated with 
climatic changes. The authors hope that subsequent 
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researches may indicate fluctuations in the Aralo- 
Caspian waters, in correspondence with those trace- 
able in the rivers that flowed down from the glaciated 
areas. Mr. R. W. Pumpelly tried, in the short time 
at his disposal, to correlate (p. 143) the glacial changes 
with the successive shorelines traceable in the basin | 
of Kara Kul on the Pamir, and makes the interesting 
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suggestion that this lake rose to a height of 320 feet 
or more above its present level during the first local 
glacial epoch, and to a height of 150 feet during the 


second epoch, the times of greatest precipitation 
corresponding with the inerease in the lacustrine 
waters. Both here and in the Alai Valley to the 


north, two well marked series of moraines exist. The | 
older series in the Alai Valley is elearly indicated by | 
being cut into by the narrower valley-troughs, with 
which the second and fresher series is associated. If 
we read Mr. Pumpelly aright—for his mode of bring- 
ing together his observations leaves something to be 
desired and explained—the older glacial epoch actually 
preceded some of the earth-movements which gave 
the ranges their present relations and elevations (pp. 
145 and 155). 

Mr. Huntington goes so far as the presentation of 
five glacial epochs, on the evidence of the large and 
high-reaching valleys which still contain glaciers in 
them (p. 199); and, arguing from the very probable 


Fic_2.—A Barkhan near akhar¢en, looking south. From ‘* Exploratiors 
in Turkestan, with an Account of the Basin of Eastern Persia and Sistan.” 


correlation of his epochs of gravel-deposition and of 
glacial extension higher up the country, he is in- | 
clined to ask for at least six advances and six con- | 
stderable ‘* interglacial ’? withdrawals of the iee. In 
his concluding paper on eastern Persia and Sistan, | 
he describes what he styles ‘‘ one of the most desolate 
lands in the world,”’ ‘“‘a tand of gravel and nalked- 
ness, of huge desert basins and desolate, interminable 
slopes, of tantalizing mirages and bare mountains.”’ 
The average rainfall does not rise above 10 inches, 
and comes from the south-east; while the summer 
wind from the north, often as violent as a hurricane, 
fills the air for four arid months with continental 
dust. The country is dealt with by Mr. Huntington 
as by a scientific artist, and his picturesque touch is 
emphasised by an oceasional aphorism, such as ‘‘ The 
desert makes men lose every sentiment except the 
desire to get safely to the other side.’’ Persia is to 
him a ‘‘ typical example of an arid country ’’; and he 
gives us a fine sketch of its life-history. He then 
describes in detail five series of recent river-terraces, 
and connects them, as we are led by this time to 
expect, with climatic changes, similar to those in 
Turkestan. The alternations in the lake-deposits of 
Sistan then come in for corresponding treatment, and 
the decay of the area in population and in political 
power in modern times is attributed to the final 
desiccation. 
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We are glad that Mr. Huntington’s clearly writtem 
papers close the series; for must we not admit that 
American physical geographers, who are apt to 
classify old conceptions until they appear to develop 
into new ones, provide us at times with somewhat 
difficult reading? On p. 79 we have :—‘‘ the pene- 
planation of the region improved in the final 4o miles 
of the road on the sixth day. In the morning some 
of the broad ridges . . . were from 300 to 500 feet 
over the intervales.”” Mr. Pumpelly can hardly be a 
eyclist, or he would not speak of ‘* deflated bowlders ”’ 
on p. 131. If, again, we all understand what dating 
a letter means, how shall we appreciate the phrase 
(p. 135) ‘tthe epochs predating the escarpments ”’? 
We make these remarks as much in the interest of 
the conscientious foreigner as of ourselves; for the 
directors of the publications of the Carnegie Institu- 
tion have no right and no desire to remain content 
with a purely American circulation. 

As examples of the numerous effective illustrations, 
we may mention the photograph of a characteristic 
crescent-shaped ‘“‘ barkhan ’’ of blown sand on p. 44, 
and that of the glacial valley and subsequent ravine 
of the Khoja Ishken on p. 188, both of which are 
here reproduced ; but all throughout are to the purpose, 
even when merely showing modes of travel in @ 
region of absorbing interest. 

GRENVILLE A. J. Core. 


HABITS OF BIRDS.'* 


R. EDMUND SELOUS, the author of this 
4 elegant little volume, is one of the most 


patient and enthusiastic observers of bird-life in the 
British Islands, and has recorded details in con- 
nection with the habits of several species which have 
been overlooked by other field-naturalists. If the 
riddle of nature is ever to be solved by observations. 
on living animals, Mr. Selous is one of the men who 
ought to help to solve it, although we are bound to 
confess that several of his theories, notably the one 
with regard to the origin of the nest-making instinct, 
do not appear to ourselves by any means convincing 
or sufficient. Nests, indeed, form a very tavourite: 
theme of the author; so much so, in fact, that when 
discussing the building of supernumerary nests by 
various species on pp. 67 and 199, he practically 
repeats the same thing, namely, that this results, 
originally, from a simple love of labour and occupa- 
tion. 

The author is, perhaps, at his best when describing 
the movements and actions of birds as seen during 
his inimitably patient watchings, excellent examples 
of this being shown in his description of herons alight- 
ing on their nest, and of long-tailed titmice construct- 
ing the domed receptacle in which their eggs are 
deposited. The fatter incident is represented in one of 
the illustrations, photographed, like the rest, from a 
sketch by the clever pencil of Mr. Lodge, this exquisite 
picture being reproduced as a sample of the illustra- 
tions generally. As an interesting suggestion, refer- 
ence may be made to the author’s theory that when a 
woodpecker’s nesting hole has been usurped by a 
starling, the rightful owner may oceasionally lay aw 
egg in the nest, and that in this manner the parasitic 
habit of the cuckoo may have been developed. The 
fact of starlings excavating large nesting chambers 
in sand-cliffs is entirely new to us. 

In regard to the ‘‘ get-up”’ of the book, we may 
suggest that it would have been an improvement if, 
instead of repeating the main title as the heading for 
alternate pages, the name of the species under dis- 


1‘ Bird Life Glimpses.’’ By E. Selous, 


Pp. viii+335; illustrated. 
(London:: G. Allen, 1905.) Price 6s. net. 
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eussion had been given, for, in consequenee of the 
vague headings on the opposite pages, it is often a 
matter of some little difficulty to diseover to which 
particular bird the author is referring. Throughout 
his volume Mr. Selous is fond of interpolating phrases 
or quotations in foreign languages, inclusive of 
French, German, Latin, and Greek. Whether such a 
practice is altogether desirable may be a matter of 
opinion, but there will be only one opinion as to the 
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to be delivered at Johannesburg on Wednesday, 
August 30, will appear in Narure of the following 
day. 

From a Reuter message we learn that on the con- 
clusion of the address, the Governor, Sir Walter Hely- 
Hutchinson, in proposing a vole of thanks, bade the 
association heartily welcome on behalf of Cape 
Colony. The occasion was one, he said, of no 
ordinary importance, whether in the history of the 


desirability of quoting correctly, which is far from ; development of scientific inquiry or in the history of 


Fic. r.—Long-tailed Titsand the Nest. 


being the case when a well-known line from the second 
book of the .Eneid is introduced on p. 10g. 
IR, Ibs 


DHE SOC TT SAE RU GAIN NEG TEN GOUT LTS 
BRITISH ASSOCIATION. 
HE seventy-fifth meeting of the British Associa- 
tion was inaugurated at Cape Town on Tuesday, 
when the president, Prof. G. H. Darwin, F.R.S., 
delivered the first portion of his address to a large 
gathering in the new City Hall. This part 
printed below, and the remainder of the address, 
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From E. Selous’s ‘‘ B'rd Life Glimpses.’ 


is re- , 


the relations of the United Kingdom 
with the British dominions beyond the 
seas. He hoped it would be found 
that a great and important step had 
been taken in drawing closer together 
the bonds of the brotherhood — of 
science, and, it might be, through the 
brotherhood of science, in promoting 
and developing brotherly feeling be- 
tween His Majesty's subjects in South 
Africa and the Motherland. 

Sir David Gill, IXK.C.B., chairman of 
the central organising committee at 
Cape Town, seconded the motion; and 
a brief reply by Prof. Darwin brought 
the proceedings to a close. 

The addresses of all the presidents 
of sections were to be delivered yester- 
day on the assembling of the sections 
at Cape Town. The sections are also 
to meet for the reading and discussion 
of reports and papers to-day and to- 
morrow, and they will reassemble on 
Tuesday, August 29, at Johannesburg, 
where the concluding meeting will be 
held on September i, and the worl of 
the sections will terminate. 


InauGuRaAL AppRESS By Pror. G. H. 
IOI, AWlo wk, Melt JOy, TPEIOR, IPAS. 
PRESIDENT OF THE ASSOCIATION. 


Part 1. 


BarRTHOLOMEU )1Az, the discoverer cf 
the Cape of Storms, spent sixteen months 
on his voyage, and the little flotilla of 
Vasco da Gama, sailing from Lisbon on 
July 8, 1497, only reached the Cape in the 
middle of November. These bold men, 
sailing in their puny fishing smacks to 
unknown lands, met the perils of the sea 
and the attacks of savages with equal 
courage. How great was the danger of 
such a voyage may be gathered from the 
fact that less than half the men who 
sailed with da Gama lived to return to 
Lisbon. Four hundred and eight years 
have passed since that voyage, and a ship 
of £3,000 tons has just brought us here, 
in safety und luxury, in but little more 
than a fortnight. 

How striking are the contrasts presented 
by these events! On the one hand com- 
pare the courage, the endurance, and the persistence of 
the carly navigators with the little that has been demanded 
of us; on the other hand consider how much man’s power 
over the forces of nature has been augmented during the 
past four centuries. The capacity for heroism is probably 
undiminished, but certainly the occasions are now rarer 
when it is demanded of us. If we are heroes, at least 
but few of us ever find it out, and, when we read stories 
of ancient feats of courage, it is hard te prevent an uneasy 
thought that, notwithstanding our boasted mechanical in- 
ventions, we are perhaps degenerate descendants of cur 
great predecessors 

Yet the thought that to-day is less romantic and less . 
heroic than yesterday has its consolation, for it means 


AuGusST 17, 1905] 


NALORE 


369 


that the Ict of man is easier than it was. Mankind, 
indeed, may be justly proud that this improvement has 
been due to the successive efforts of each generation to 
add to the heritage of knowledge handed down to it by 
its predecessors, whereby we have been born to the accu- 
mulated endowment of centuries of genius and labour. 

I am told that in the United States the phrase ** } want 
to know’ has lost the simple meaning implicd by the 
words, and has become a mere exclamation of surprise. 
Such a conventional expression could hardly have gained 
currency except amongst a people who aspire to know- 
ledge. The dominanee of the Eurcpean race in America, 
Australasia, and South Africa has no doubt arisen from 
many causes, but amengst these perhaps the chief one is 
that not only do ‘‘ we want to know,’’ but also that we 
are determined tu find out. And now within the last 
quarter of a century we have welcomed into the ranks 
of those who ‘' want to know’ an oriental rave, which 
has already proved itself strong in the peaceful arts of 
knowledge. 

I take it, then, that you have invited us beeanse you 
want to know what is worth knowing; and we are here 


beeause we want to know you, to learn what you have to | 


tell us, and to see that South Africa of which we have 
heard so much. 

The hospitality whieh you are offering us is so lavish, and 
the journeys which you have organised are so extensive, 
that the cynieal observer might be tempted to describe 
our meeting as the largest picnic on record. Although 
we intend to enjoy our picnic with all our hearts, yet 1 
should like to tell the cynic, i he is here, that perhaps 
the most important object of these conferences is the 
opportunity they afford for personal intercourse between 
men of like minds who live at the remotest corners of 
the earth, 

We shall pass through vour land with the speed and 
the voracity of a flight of locusts; but, unlike the locust, 
we shall, 1 hope, leave behind us permanent fertilisation 
in the form of stimulated scientific and educational activity. 
And this result will ensue whether or not we who have 
eome Irom Enrope are able worthily to sustain the lofty 
part of prophets of science. We shall try our best to 
play to your satisfaction on the great stage upon which 
you call on us to act, and if when we are gone you shall, 
amongst yourselves, pronounce the performance a poor 
one, vet the fact will remain, that this meeting has 
emhodied in a material form the desire that the progress 
of this great continent shall not be merely material; and 
such an aspiration secures its own fulfilment. However 
small may be the tangible results of our meeting, we shall 
always be proud to have been associated with you in your 
efforts [or the advancement of science. j ; 

We do not know whether the last hundred years will be 
regarded for ever as the saeculum mirabile of discovery, 
or whether it is but the prelude to yet more marvellous 
centuries. ‘To us living men, who scarcely pass a year of 
our lives without witnessing some new marvel of dis- 
covery or invention, the rate at which the development 
of knowledge proceeds is truly astonishing; but from a 
wider point of view the scale of time is relatively un- 
important, for the universe is leisurely in its procedure. 
Whether the changes which we witness be fast or slow, 
they form a part of a long sequence of events which begin 
in some past of immeasurable remoteness and tend to 
some end whieh we cannot foresce. Jt must always be 
profoundly interesting to the mind of man to trace 
successive eause and effect in the chain of events which 
make up the history of the earth and all that lives on it, 
and to speculate on the origin and future fate of animals, 
and of planets, suns, and stars. 1 shall try, then, to set 
forth in my address some of the attempts which have been 
made to formulate evolutionary speculation. 
of a subjeet has, moreover, been almost forced on me by 
the seope of my own scientifie work, and it is, J think, 
justified by the name whieh I bear. It will be my fault 
and your misfortune if 1 fail to convey to you some part 


of the interest which is naturally inherent in such re-_ 


searches. 

The man who propounds a theory of evolution is 
attempting to reconstruct the history of the past by means 
of the circumstantial evidence afforded by the present. 


No. 1868, VOL. 72] 


This choice, 


The historian of man, on the other hand, has the 
advantage over the evolutionist in that he has the written 
records of the past on which to rely. The discrimination 
of the truth from amongst discordant records is frequently 
a work demanding the highest qualities of judgment; yet 
when this end is attained it remains for the historian to 
convert the arid skeleton of [acts into a living whole by 
clothing it with the flesh of human motives and impulses. 
For this part of his task he needs much of that power of 
entering into the spirit of other men’s lives which goes: 
io the making of a poet. Thus the historian should 
possess nct only the patience of the man of science in the 
analysis of facts, but also the imagination of the poet to 
grasp what the facts have meant. Such a eombination is 
rarely to be fcund in equal perlection on both sides, and 
it would not be hard to analyse the works ol great 
historians so as to see which quality was predominant in 
each of them. 

The evolutionist is spared the surpassing difficulty of 
the human element, yet he also needs imagination, 
although of a different character from that of the historian. 
In its lowest form his imagination is that of the detective 
who reconstructs the story of a crime; in its highest it 
demands the power of breaking loose [rom all the trammels 
of convention and education, and of imagining something 
which has never occurred to the mind of man before. 
In every case the evolutionist must form a theory for the 
facts belore him, and the great theorist is only to be 
distinguished from the fantastic fool by the sobriety of 
his judgment—a distinction, however, sufficient to make 
one rare and the other only too common. 

The test of a scientific theory lies in the number of facts 
which it groups into a connected whole; it ought besides 
to be fruitful in pointing the way to the discovery and 
coordination of new und previously unsuspected facts. 
Thus a good theory is in effect a cyclopaedia of know- 
ledge, susceptible of indefinite extension by the addition of 
supplementary volumes. 

Hardly any theory is all true, and many are not all 
false. .\ theory may be essentially at fault and yet point 
the way to truth, and so justify its temporary existence. 
We should not, therefore, totally reject one cr other of 
two rival theories on the ground that they seem, with our 
present knowledge, mutually inconsistent, for it is likely 
that both may contain important elements of truth. The 
theories of which TI shall have to speak hereafter may 
often appear discordant with one another according to our 
present lights. Yet we must not scruple to pursue the 
several divergent lines of thought to their logical con- 
clusions, relying on future discovery to eliminate the false 
and to reconcile together the truths which form part of 
each of them. 

In the mouths of the unscientific evolution is often 
spoken of as almost synonymous with the evolution of 
the various speeies of animals on the earth, and this again 
is sometimes thought to be practically the same thing as 
the theory of natural selection. Of course those who are 
conversant with the history of scientific ideas are aware 
that a belief! in the gradual and orderly transformation 


of nature, both animate and inanimate, is of great 
antiquity. : 
We may liken the facts on which theories ol evolution 


are based to a confused heap of heads, from which a keen- 
sighted searcher after truth picks ont and strings together 
a few which happen to catch his eye, as possessing certain 
resemblances. Until recently, theories of evolution in both 
realms of nature were partial and discontinuous, and the 
chains of facts were correspondingly short and discon- 
nected. .\t length the theory of natural selection, by 
formulating the cause of the divergence of forms in the 
organic world from the parental stock, Turnished the 
naturalist with a clue by which he examined the disordereo 
mass ef facts before him, and he was thus enabled to go 
Tar in deducing order where chaos had ruled before; but 
the problem of reducing the heap to perfect order will 
probably baffle the ingenuity of the investigator for ever. 

So illuminating has been this new idea that, as the 
whole of nature has gradually been re-examined by its aid, 
thousands of new facts have been brought to light, and 
have been strung in due order on the necklace of know- 
ledge. Indeed, the transformation resulting from the new 
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point of view has been so far-reaching as almost to justify 
the misapprehension of the unscientific as to the date 
when the doctrines of evolution first originated in the mind 
‘of man. 

Tt is not my object, nor indeed am I competent, to 
examine the extent to which the theory of natural selection 
has needed modification since it was first formulated by 
my father and Wallace. But I am surely justified in 
maintaining that the general principle holds its place firmly 
as a permanent acquisition to modes of thought. 

Evolutionary doctrines concerning inanimate nature, 
although of much older date than those which concern life, 
have been profoundly affected by the great impulse of 
which I have spoken. It has thus come about that the 
origin and history of the chemical elements and of stellar 
systems now occupy a far larger space in the scientific 
mind than was formerly the case. The subject which I 
shall discuss to-night is the extent to which ideas, parallel 
to those which have done so much towards elucidating 
the problems of life, hold good also in the world of 
matter; and I believe that it will be possible to show that 
in this respect there exists a resemblance between the two 
realms of nature, which is not merely fanciful. It is 
proper to add that so long ago as 1873 Baron Kar) du Pre} 
‘discussed the same subject from a similar point of view, in 
a book entitled ‘ The Struggle for Life in the Heavens.’ ? 

Although inanimate matter moves under the action of 

forces which are incomparably simpler than those govern- 
ing living beings, yet the problems of the physicist and 
‘the astronomer are scarcely less complex than those which 
present themselves to the biologist. The mystery of life 
remains as impenetrable as ever, and in his evolutionary 
speculations the biologist does not attempt to explain life 
‘itself, but, adopting as his unit the animal as a whole, 
discusses its relationships to other animals and to the 
Surrounding conditions. The physicist, on the other hand, 
is irresistibly impelled to form theories as to the intimate 
constitution of the ultimate parts of matter, and he desires 
further to piece together the past histories and the future 
fates of planets, stars, and nebulew. If then the specula- 
‘tions of the physicist seem in some respects less advanced 
than those of the biologist, it is chiefly because he is more 
ambitious in his aims. Physicists and astronomers have 
not yet found their Johannesburg or Kimberley; but 
although we are still mere prospectors, I am proposing to 
show you some of the dust and diamonds which we have 
already extracted from our surface mines. 
_ The fundamental idea in the theory of natural selection 
is the persistence of those types of life which are adapted 
fo their surrounding conditions, and the elimination by 
extermination of ill-adapted types. The struggle for life 
amongst forms possessing a greater or less degree of 
adaptation to slowly varying conditions is held to explain 
the gradual transmutation of species. Although a different 
phraseology is used when we speak of the physical world, 
yet the idea is essentially the same. 

The point of view from which I wish you to consider 
the phenomena of the world of matter may be best ex- 
plained if, in the first instance, I refer to political institu- 
‘tions, because we all understand, or fancy we understand, 
something of politics, whilst the problems of physics are 
commonly far less familiar to us. This illustration will 
have a further advantage in that it will not be a mere 
parable, but will involve the fundamental conception of 
the nature of evolution. 

The complex interactions of man with man in a com- 
munity are usually described by such comprehensive terms 
as the State, the Commonwealth, or the Government. 
Various States differ widely in their constitution and in 
the degree of the complexity of their organisation, and 
we classify them by various general terms, such as auto- 
cracy, aristocracy, or democracy, which express somewhat 
loosely their leading characteristics. But, for the purpose 
of showing the analogy with physics, we need terms of 
wider import than those habitually used in politics. All 
forms of the State imply inter-relationship in the actions 
‘of men, and action implies movement. Thus the State 
may he described as a configuration or arrangement of a 
community of men; or we may say that it implies a 
Denicke ee um’s Dasein am Himmel.” (Berlin: 
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definite mode of motion of man—that is to say, an organ- 
ised scheme of action of man on man. Political history 
gives an account of the gradual changes in such con- 
figurations or modes of motion of men as have possessed 
the quality of persistence or of stability to resist the 
disintegrating influence of surrounding circumstances. 

In the world of life the naturalist describes those forms 
which persist as species; similarly the physicist speaks of 
stable configurations or modes of motion of matier; and 
the politician speaks of States. The idea at the base of 
all these conceptions is that of stability, or the power of 
resisting disintegration. In other words, the degree of 
persistence or permanence of a species, of a configuration 
of matter, or of a State depends on the perfection of its 
adaptation to its surrounding conditions. 

lf we trace the history of a State we find the degree 
of its stability gradually changing, slowly rising to a 
maximum, and then slowly declining. When it falls to 
nothing a revolution ensues, and a new form of govern- 
ment is established. The new mode of motion or govern- 
ment has at first but slight stability, but it gradually 
acquires strength and permanence, until in its turn the 
slow decay of stability leads on to a new revolution. 

Such crises in political history may give rise to a con- 
dition in which the State is incapable of perpetuation by 
transformation. This occurs when a savage tribe nearly 
exterminates another tribe and leads the few survivors 


into slavery; the previous form of government then 
becomes extinct. 
The physicist, like the biologist and the historian, 


watches the effect of slowly varying external conditions ; 
he sees the quality of persistence or stability gradually 
decaying until it vanishes, when there ensues what is 
called, in politics, a revolution. 

These considerations lead me to express a doubt whether 
biologists have been correct in looking for continuous trans- 
formation of species. Judging by analogy, we should 
rather expect to find slight continuous changes occurring 
during a long period of time, followed by a somewhat 
sudden transformation into a new species, or by rapid 
extinction. However this may be, when the stability of a 
mode of motion vanishes, the physicist either finds that 
it is replaced by a new persistent type of motion adapted 
to the changed conditions, or perhaps that no such trans- 
formation is possible, and that the mode of motion has 
become extinct. The evanescent type of animal life has 
often been preserved for us, fossilised in geological strata ; 
the evanescent form of government is preserved in written 
records or in the customs of savage tribes; but the 
physicist has to pursue his investigations without such 
useful hints as to the past. 

The time-scale in the transmutation of species of animals 
is furnished by the geological record, although it is not 
possible to translate that record into years. As we shall 
see hereafter, the time needed for a change of type in 
atoms or molecules may be measured by millionths of a 
second, while in the history of the stars continuous changes 
may occupy millions of years. Notwithstanding this 
gigantic contrast in speed, yet the process involved seems 
to be essentially the same. 

It is hardly too much to assert that, if the conditions 
which determine stability of motion could be accurately 
formulated throughout the universe, the past history of 
the cosmos and its future fate would be unfolded. How 
indefinitely far we stand removed from such a state of 
knowledge will become abundantly clear from the re- 
mainder of my address. 

The study of stability and instability then furnishes 
the problems which the physicist and biologist alike 
attempt to solve. The two classes of problems differ prin- 
cipally in the fact that the conditions of the world of 
life are so incomparably more intricate than those of the 
world of matter that the biologist is compelled to abandon 
the attempt to determine the absolute amount of the 
influence of the various causes which have affected the 
existence of species. His conclusions are merely quali- 
tative and general, and he is almost universally compelled 
to refrain from asserting even in general terms what are 
the reasons which have rendered one form of animal life 
stable and persistent, and another unstable and evanescent. 

On the other hand, the physicist, as a general rule, 
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does not rest satisfied unless he obtains a quantitative 
estimate of various causes and effects on the systems of 
matter which he discusses. Yet there are some problems 
of physical evolution in which the conditions are so com- 
plex that the physicist is driven, as is the biologist, to rest 
satisfied with qualitative rather than quantitative con- 
clusions. But he is not content with such crude con- 
clusions except in the last resort, and he generally prefers 
to proceed by a different method. 

The mathematician mentally constructs an _ ideal 
mechanical system or model, which is intended to repre- 
sent in its leading features the system he wants to ex- 
amine. It is often a task of the utmost difficulty to 
devise such a model, and the investigator may perchance 
unconsciously drop out as unimportant something which 
is really essential to represent actuality. He next examines 
the conditions of his ideal system, and determines, if he 
can, all the possible stable and unstable configurations, 
together with the circumstances which will cause 
transitions from one to the other. Even when the work- 
ing model has been successfully imagined, this latter task 
may olten overtax the powers of the mathematician. 
Finally it remains for him to apply his results to actual 
matter, and to form a judgment of the extent to which 
it is justifiable to interpret nature by means of his 
results. 

The remainder of my address will be occupied by an 
account of various investigations which will illustrate the 
principles and methods which I have now explained in 
general terms. 


The fascinating idea that matter of all kinds has a 
common substratum is of temote antiquity. in the 
Middle Ages the alchemists, inspired by this idea, con- 
ceived the possibility of transforming the haser metals 
into gold. The sole difficulty seemed to them the discovery 
of an appropriate series of chemical operations. We now 
know that they were always indefinitely [ar from the goal 
of their search, yet we must accord to them the honour 
of having been the pioneers of modern chemistry. 

The object of alchemy, as stated in modern language, 
was to break up or dissociate the atoms of one chemical 
element into its component parts, and afterwards to re- 
unite them into atoms of gold. Although even the dis- 
sociative stage of the alchemistic problem still lies far 
beyond the power of the chemist, yet modern researches 
seem to furnish a sufficiently clear idea of the structure 
of atoms to enable us to see what would have to be done 
to effect a transformation of elements. Indeed, in the 
complex changes which are found to occur spontaneously 
in uranium, radium, and the allied metals we are prob- 
ably watching a spontaneous dissociation and transmuta- 
tion of elements. 

Natural selection may seem, at first sight, as remote 
as the poles asunder from the ideas of the alchemist, yet 
dissociation and transmutation depend on the instability 
and regained stability of the atom, and the survival of the 
stable atom depends on the principle of natural selection. 

Until some ten years ago the essential diversity of the 
chemical elements was accepted by the chemist as an 
ultimate fact, and indeed the very name of atom, or that 
which cannot be cut, was given to what was supposed to 
be the final indivisible portion of matter. The chemist 
thus proceeded in much the same way as the biologist who, 
in discussing evolution, accepts the species as his working 
unit. Accordingly, until recently the chemist discussed 
working models of matter of atomic structure, and the vast 
edifice of modern chemistry has been built with atomic 
bricks. 

But within the last few years the electrical researches 
of Lenard, R6ntgen, Becquerel, the Curies, of my 
colleagues Larmor and Thomson, and of a host of others, 
have shown that the atom is not indivisible, and a flood 
of light has been thrown thereby on the ultimate con- 
stitution of matter. Amongst all these fertile investigators 
it seems to me that Thomson stands preeminent, because 
it is principally through him that we are to-day in a better 
position for picturing the structure of an atom than was 
ever the case before. 

Even if I had the knowledge requisite for a complete 
exposition af these investigations, the limits of time would 
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compel me to confine myself to those parts of the subject 
which bear on the constitution and origin of the elements. 

it has been shown, then, that the atom, previously sup- 
posed to be indivisible, really consists of a large number 
of component parts. By various convergent lines of ex- 
periment it has been proved that the simplest of all atoms, 
namely that of hydrogen, consists of about 800 separate 
parts; while the number of parts in the atom of the denser 
metals must be counted by tens of thousands. ‘These 
separate parts of the atom have been called corpuscles or 
electrons, and may be described as particles of negative 
electricity. It is paradoxical, yet true, that the physicist 
knows more about these ultra-atomic corpuscles and can 
more easily count them than is the case with the atoms 
of which they form the parts. 

The corpuscles, being negatively electrified, repel one 
another just as the hairs on a person’s head mutually 
repel one another when combed with a vulcanite comb. 
The mechanism is as yet obscure whereby the mutual re- 
pulsion of the negative corpuscles is restrained from break- 
ing up the atom, but a positive electrical charge, or some- 
thing equivalent thereto, must exist in the atom, so as to 
prevent disruption. The existence in the atom of this 
community of negative corpuscles is certain, and we know 
further that they are moving with speeds which may in 
some cases be comparable to the velocity of light, namely, 
200,000 miles a second. But the mechanism whereby they 
are held together in a group is hypothetical. 

it is only just a year ago that Thomson suggested, as 
representing the atom, a mechanical or electrical model 
the properties of which could be accurately examined by 
mathematical methods. He would be the first to admit 
that his model is at most merely a crude representation of 
actuality, yet he has been able to show that such an atom 
must possess mechanical and electrical properties which 
simulate, with what Whetham describes as ‘* almost 
Satanic exactness,’? some of the most obscure and yet 
most fundamental properties of the chemical elements. 
“Se non é vero, & ben trovato,’? and we are surely justified 
in believing that we have the clue which the alchemists 
sought in vain. 

Thomson’s atom consists of a globe charged with positive 
electricity, inside which there are some thousand or 
thousands of corpuscles of negative electricity, revolving 
in regular orbits with great velocities. Since two electrical 
charges repel one another if they are of the same kind, 
and attract one another if they are of opposite kinds, the 
corpuscles mutually repel one another, but all are attracted 
by the globe containing them. The forces called into play 
by these electrical interactions are clearly very complicated, 
and you will not be surprised to learn that Thomson found 
himself compelled to limit his detailed examination of the 
model atom to one containing about seventy corpuscles. 
It is indeed a triumph of mathematical power to have 
determined the mechanical conditions of such a miniature 
planetary system as I have described. 

lt appears that in general there are definite arrange- 
ments of the orbits in which the corpuscles must revolve, 
if they are to be persistent or stable in their motions. 
But the number of corpuscles in such a community is not 
absolutely fixed. It is easy to see that we might add a 
minor planct, or indeed half a dozen minor planets, to 
the solar system without any material derangement of the 
whole; but it would not be possible to add a hundred 
planets with an aggregate mass equal to that of Jupiter 
without disorganisation of the solar system. So also we 
might add or subtract from an atom three or four cor- 
puscles from a system containing a thousand corpuscles 
moving in regular orbits without any profound derange- 
ment. As each arrangement of orbits corresponds to the 
atom of a distinct element, we may say that the addition 
or subtraction of a few corpuscles to the atom will not 
effect a transmutation of elements. An atom which has 
a deficiency of its full complement of corpuscles, which it 
will be remembered are wuegative, will be positively 
electrified, while one with an excess of corpuscles will be 
negatively electrified. 1 have referred to the possibility 
of a deficiency or excess of corpuscles because it is im- 
portant in Thomson’s theory; but, as it is not involved in 
the point of view which I wish to take, I will henceforth 
only refer to the normal or average number in any arrange 
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ment of corpuscles. .\ccordingly we miay state that de- 
finite numbers of corpuscles are capable of association in 
stable communities of definite types. 

An infinite number of communities are possible, possess- 
ing greater or fesser degrees of stability. Thus the cor- 
puscles in one such community might make thousands of 
revolutions in their orbits before instability declared itself ; 
such an atom might perhaps last fer a long time as esti- 
mated in millionths of seconds, but it must finally break 
up and the corpuscles must disperse or re-arrange them- 
selves after the ejection of some of their number. We are 
thus led to conjecture that the several chemical elements 
represent those different kinds of communities of corpuscles 
which have proved by their stability to be successful in 
the struggle for life. If this is so, it is almost impossible 
to believe that the successful species have existed for all 
time, and we must hold that they originated under con- 
ditions about which I must forhear to follow Sir Norman 
Lockyer in speculating.’ 

But if the elements were not cternal in the past, we 
must ask whether there is reason to believe that they will 
be cternul in the future. Now, although the conception 
of the decay of an element and its spontaneous trans- 
mutation into another element would have seemed abso- 
lutely repugnant to the chemist untif recently, yet analogy 
with other moving systems seems to suggest that the 
elements are not eternal. 

At any rate it is of interest to pursue to its end the 
history of the model atom which has proved to be so 
successful in imitating the properties of matter. The laws 
which govern electricity in motion indicate that such an 
atom must be radiating or losing energy, and therefore 
a time must come when it will run down, us a clock does. 
When this time comes it will spontaneously transmute 
itself into an element which needs less energy than was 
required in the former state. Thomson conceives that an 
atom’ might be constructed after his model so that its 
decay should be very slow. it might, he thinks, be made 
to run for a million vears, but it would not be cternal. 

Such a conclusion is an absolute contradiction to all 
that was known of the elements until recently, for no 
symptoms of decay are perceived, and the elements exist- 
ing in the solar system must already have lasted for 
millions of years. Nevertheless, there is good reason to 
believe that in radium, and in other elements possessing 
very complex atoms, we do actually observe that break-up 
and spontaneous re-arrangement which constitute a trans- 
mutation of elements. 

It is impossible as yet fo say how science will solve 
this difficulty, but future discovery in this field must surely 
prove deeply interesting. it may well be that the train of 
thought which I have sketched will ultimately profoundly 
affect the material side of human life, however remote it 
may now seem from our experiences of daily life. 

{ have not as vet made any attempt to represent the 
excessive minuteness of the corpuscles, of the existence 
of which we are now so confident; but, as an introduction 
to what I have to speak of next, it is necessary to do 
so. To obtain any adequate conception of their size we 
must betake ourselves to a scheme of threefold magnifi- 
cation. Lord Welvin has shown that, if a drop of water 
were magnified to the size of the earth, the molecules of 
water would be of a size intermediate between that of a 
cricket-ball and of a marble. Now each molecule contains 
three atoms, two being of hydrogen and one of oxygen. 
The molecular system probably presents some sort of 
analogy with that of a triple star; the three atoms, re- 
placing the stars, reyolying about one another in some 
sort of dance which cannot be exactly described. { doubt 
whether it is possible to say how large a part of the spacr 
occupied by the whole molecule is occupied by the atoms ; 
but perhaps the atoms bear to the molecule some such 
relationship as the mofecule to the drop of water referred 
to. Finally, the corpuscles may stand to the atom in a 
similar scale of magnitude. Accordingly a threefold 
magnification would be needed to bring these ultimate 
parts of the atom within the range of our ordinary scales 
of measurement. . : 

I have already considered what would be observed under 
the triply powerful microscope, and must now return to 

1 “Inorganic Evolution.” (Macmillan, rgoo. 
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the intermediate stage of magnification, in which we con- 
sider those communities of atoms which form molecules. 
This is the field of research of the chemist. Although 
prudence would tell me that it would be wiser not to speak 
of a subject of which | know so little, yet I cannot refrain 
from saying a few words. 

The community of atoms in water has been compared 
with a triple star, but there are others known to the 
chemist in which the atoms are to be counted by fifties 
and hundreds, so that they resemble constellations. 

{ conceive that here again we meet with conditions 
similar to those which we have supposed to exist in the 
atom. Communities of atoms are called chemical com- 
binations, and we know that they possess every degree of 
stability. The existence of some is so precarious that the 
chemist in his laboratory can barely retain them for a 
moment; others are so stubborn that he can barely break 
them up. in this case dissociation and re-union into new 
forms of communities are in incessant and spontaneous 
progress throughout the world. The more persistent or 
more stable combinations succeed in their struggle for 
life, and are found in vast quantities, as in the cases cf 
common salt and of the combinations of silicon. But no 
one has ever found a mine of gun-cotton, because it has 
so slight a power of resistance. If, through some acci- 
dental collocation of elements, a single molecule of gun- 
cotton were formed, it would have but a short life. 

Stability is, further, a property of relationship to 
surrounding conditions; it denotes adaptation to environ- 
ment. Thus salt is adapted to the struggle for existence 
on the earth, but it cannot withstand the severer conditions 
which exist in the sun. 


SE CMON An 

MATHEMATICS AND PHYSICS. 
OPENING ADDRESS BY Pror. A. R. Forsytu, Sc.D., LI.D., 
Matu.D., F.R.S., PRESIDENT OF THE SECTION. 
- ACCORDING to an established and unchallenged custom, 
our proceedings are inaugurated by an address from the 
President. Let me begin it by discharging a duty which, 
unhappily, is of regular recurrence. {f your President only 
mentions names when he records the personal losses 
suffered during the year by the sciences of the Section, the 
corporate sense of the Section will be able to appreciate 
the losses with a deeper reality than can be conveyed by 
mere words. 

in Mr. Ronald Hudson, who was one of our secretaries 
at the Cambridge meeting a year ago, we have lost a 
mathematician whose youthful promise had ripened into 
early performance. The original work which he had 
accomplished is sufficient, both in quality and in amount, 
to show that much has been given, and that much more 
could have been expected. His alert and bright personality 
suggested that many happy vears lay before him. AH 
these fair hopes were shattered in a moment by an accident 
upon a Welsh hillside; and his friends, who were many, 
deplore his too early death at the age of twenty-eight. 

The death of Mr. Frank McClean has robbed astronomy 
of one of its most patient workers and actively creative 
investigators. { wish that my own knowledge could enable 
me to give some not inadequate exposition of his services 
to the science which he loved so well. Ile was a man of 
great generosity which was wise, discriminating, and more 
than modest; to wide interests in science he united wide 
interests in the fine arts. Your Astronomer Royal, in the 
Royal Observatory at Cape Town, will not lightly farget 
his gift of a great telescope; and the University of Cam- 
bridge, the grateful recipient of his munificent endowment 
of the fsaac Newton Studentships fifteen years ago, and 
of his no less munificent bequest of manuscripts, early 
printed books, and objects of art, has done what she can 
towards perpetuating his memory for future generations 
by including his name in the list, that is annually recited 
in solemn service, of her benefactors who have departed 
this life. 

In the early days of our gatherings, when the set of 
cognate sciences with which we specially are concerned 
had not yet diverged so widely from one another alike in 
subject and in method, this inaugurating address was 
eharacterised by a brevity that a President can envy and 
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by a freedom from formality that even the least tolerant 
audience could find admirable. The lapse of time, perhaps 
assisted by presidential ambitions which have been veiled 
under un almost periodic apology for personal short- 
comings, has deprived these addresses of their ancient 
brevity, and has invested them with an air of oracular 
gravity. The topics vary from year to year, but this 
variation is due to the predilection of the individual Presi- 
dents; the types of address are but few in number. Some- 
times, indeed, we have had addresses that cannot be ranged 
under any comprehensive tvpe. Thus one year we had an 
account of a particular school of long-sustained conseentive 
research ; another year the President made a constructive 
(and perhaps defiant) defence of the merits of a group of 
subjects that were of special interest to himself. But 
there is one type of address which recurs with iterated 
frequency ; it is constituted by a general account of recent 
progress in discovery, or by a survey of modern advances 
in some one or other of the branches of science to which 
the multiple activities of our Section are devoted. No 
mcdern President has attempted a general survey of recent 
progress in all the branches of our group of scienees; such 
an attempt will probably be deferred until the Council dis- 
covers a President who, endowed with the omniscience of a 
Whewell, and graced with the tongue of men and of angels, 
shall onee again unify our discussions. 

On the basis of this practice, it would have been not 
unreasonable on my part to haye selected some topie from 
the vast range of pure mathematics, and to have expounded 
some body of recent investigations. There certainly is no 
Jack of topics; our own day is peculiarly active in many 
directions. Thus, even if we leave on one side the general 
progress that has been made in many of the large branches 
of mathematies during recent years, it is easy to hint at 
numerous subjects which could oeeupy the address of a 
mathematical Vresident. He might, for instance, devote 
his attention to modern views of continuity, whether of 
quantity or of space; he might be heterodox or orthodox 
as to the so-called laws of motion; he might expound his 
notions as to the nature and properties of analytic 
functionality ; a discussion of the hypotheses upon which 
2 consistent system of geometry can be framed could be 
made as monumental as his ambition might choose; he 
could revel in an account of the most recent philosophieal 
analysis of the foundations of mathematies, even of logic 
itself, in which all axioms must either be proved or be 
compounded of notions that defy resolution by the human 
intellect at the present day. Such diseussions are bound 
to be excessively technical unless they are expressed in 
unmathematical phraseology; when they are so expressed, 
and in so far as such expression is possible, they become 
very long and they can be very thin. Mnreover, had | 
chosen any topic of this character, it wnuld have been 
the merest natural justice to have given early utterance 
of the sibyllic warning to the uninitiated; 1 must also 
have bidden the initiated that, as they come, they should 
summon all the courage of their souls. So } abstain from 
making such an experiment upnn an unwarned audience ; 
yet it is with reluctance that I have avoided subjects in 
the range which to me is of peculiar interest. 

On the other hand, } must ask vour indulgence for not 
conforming to average praetice and expectation. My desire 
is to mark the present occasion by an address of wun- 
specialised type which, while it is bound to be mainly 
mathematical in tenor, and while it will contain no new 
information, may do little more than recall some facts 
that are known, and will comment briefly upon obvious 
tendencies. fet me beg you to believe that it is no strain- 
ing after novelty which has dictated my choice; such an 
ambition has a hateful facility of being fatal both to the 
performer and to the purpose. It is the strangeness of our 
circumsiances, both in place and time, that has suggested 
my subject. With an adventurous audacity that quite 
overernws the spirit of any of its past enterprises, the 
British Association for the Advaneement of Science has 
travelled south of the Equator and, in accepting your 
hospitality, proposes to traverse much of South Africa. 
The prophet of old declared that ‘f many shall run to and 
fro, and knowledge shall be inereased’’:; if the second 
part of the propheey is not fulfilled, it will not be for the 
want of our efforts to fulfil the first part. And if the place 
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and the range of this peripatetié demonstration of our 
annual corporate activity are unusual, the oeeasion chosen 
for this enterprise recalls memories that are fundamental 
in relation to our subject. It is a modern fashion to 
observe centenaries. In this scetion we are in the unusual 
position of being able to observe three scientific centenaries 
in one and the sume year. Accordingly I propose to refer 
to these in turn, and to indicate a few of the events filling 
the intervals between them; but my outline can be of only 
the most summary character, for the scientific history is 
a history of three hundred years, and, if searching enough, 
it could include the tale of nearly all mathematical and 
astronomical and physical seienee. 

It is exactly three hundred years since Bacon published 
“The Advancement of Learning.’’ His discourse, alike 
in matter, in thought, in outlook, was in advance of its 
time, and it exercised no great influence [or the years that 
immediately followed its appearance; yet that appearance 
is one of the chief events in the arigins of modern natural 
science. Taking all knowledge to be his province, he 
surveys the whole pf learning: he deals with the discredits 
that then could attach to it; he expounds hoth the dignity 
and the influence of its pursuit; and he analyses all 
learning, whether of things divine or of things human, 
into its ordered branches. Ile points out deficiencies and 
gaps; not a few of his recommendations of studies, at his 
day remaining untouched, have sinee become great branches 
of human thought and human inquiry. But what coneerns 
us most here is his attitude towards natural philosophy, 
all the more remarkable because of the state of knowledge 
of that subject in his day, particularly in England. It is 
true that Gilbert had published his discovery of terrestrial 
magnetism some five years earlier, a discovery followed 
only too soon by his death; but that was the single con- 
siderable English achievement in modern science down to 
Bacun’s day. 

In order to estimate the significance of Bacon’s range 
of thought let me recite a few [aets, as an indication of 
the extreme tennity of progressive science in that year 
(1605). They belong to subsequent vears, and may serve 


| to show how restricted were the attainments of the perind, 


and how limited were the means of advance. The tele- 
seope and the microscope had not yet been invented. The 
simple laws of planetary motinn were not formulated, for 
Kepler had them only in the making. Logarithms were 
yet to be discovered by Napier, and to be calculated by 
Briggs. Descartes was a boy of nine and Fermat a boy 
of only four, so that analytical geometry, the middle-life 
discovery of both of them, was not yet even a dream for 
either of them. ‘he Italian mathematicians, of whom 
Cavalieri is the least forgotten, were developing Greek 
methods of quadrature by a transformed principle of in- 
divisibles ; but the infinitesimal calculus was not really in 
sight, for Newton and Leibnitz were yet unborn, Years 
were to elapse before, by the ecclesiastical tyranny over 
thought, Galileo was foreed to make a yerbal disavowal 
of his adhesion to the Copernican system of astronomy, of 
which he wus still to be the protagonist in propounding 
any reasoned proof. Some mathematics could be had, 
eumbrous arithmetic and algebra, some geometry lumber- 
ing after Euclid, and a little trigonometry ; but these were 
mainly the mathematics of the Renaissance, no very great 
advanee upon the translated work of the Greeks and the 
transmitted work nf the Arabs. Even our old friend the 
binomial theorem, which now is supposed to be the 
possession of nearly every able schoolboy, remained un- 
known to professional mathematicians for more than half 
a century yet to cnme. 

Nor is it merely on the negative side that the times 
seemed unpropitious for a new departure; the spirit of 
the age in the positive activities of thought and deed was 
not more sympathetic. Those were the days when the 
applications of astronomy had become astrology. Men 
sought for the elixir of life and pondered over the trans- 
mutation of baser metals into gold. Shakespeare not long 
before had produced his play As You Like It, where the 
strange natural history of the toad which, 

* Usly and venomous, 
Bears yet a precious jewel in his head." 
is made a metaphor to illustrate the sweetening uses of 
adversity. The stiffened Elizabethan laws against witeh- 
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craft were to be sternly administered for many a year to 
come. It was an age that was pulsating with life and 
illuminated by fancy, but the life was the life of strong 
action and the fancy was the fancy of ideal imagination ; 
men did not lend themselves to sustained and abstract 
thought concerning the nature of the universe. When we 
contemplate the spirit that such a state of knowledge 
might foster towards scientific learning, and when we 
recall the world into which Bacon’s treatise was launched, 
we can well be surprised at his far-reaching views, and 
we can marvel at his isolated wisdom. 

Let me select a few specimens of his judgments, chosen 
solely in relation to our own subjects. When he says: 


“All true and fruitful natural philosophy hath a double 
scale or ladder, ascendant and descendant, ascending from 
experiments to the invention of causes, and descending 
from causes to the invention of new experiments; there- 
fore | judge it most requisite that these two parts be 
severally considered and handled ’'— 


he is merely expounding, in what now is rather archaic 
phrase, the principles of the most ambitious investigations 
in the natural philosophy of subsequent centuries. When 
he speaks of 


“the operation of the relative and adventive characters 
of essences, as quantity, similitude, diversity, possibility, 
and the rest; with this distinction and provision, that they 
be handled as they have efficacy in nature, and not 
logically ’’— : 


I seem to hear the voice of the applied mathematician 
warning the pure mathematician off the field. When, 
after having divided natural philosophy into physic and 
metaphysic (using these words in particular meanings, 
and including mathematics in the second of the divisions), 
he declares 


“physic should contemplate that which is inherent in 
matter, and therefore transitory, and metaphysic that which 
is abstracted and fixed; . . physic describeth the causes 
of things, but the variable or respective causes; and 
metaphysic the fixed and constant causes ’’— 


there comes before my mind the army of physicists of the 
present day, who devote themselves unwearyingly to the 
Properties of matter and willingly cast aside elaborate 
arguments and calculations. When he argues that 


“many parts of nature can neither be invented with 
sufficient subtilty, nor demonstrated with sufficient per- 
spicuity, nor accommodated unto use with sufficient 
dexterity, without the aid and intervening of the mathe- 
matics ’'— 


he might be describing the activity of subsequent gener- 
ations of philosophers, astronomers, and engineers. And 
in the last place (for my extracts must have some end), 
when he expresses the opinion 


“that men do not sufficiently understand the excellent 
use of the pure mathematics, in that they do remedy and 
cure many defects in the wit and faculties intellectual. 
For if the wit be too dull, they sharpen it; if too wander- 
ing, they fix it; if too inherent in the sense, they abstract 
it ; - .., in the mathematics, that which is collateral and 
intervenient is no less worthy than that which is principal 
and intended ’’— 


I seem to hear an advocate for the inclusion of elementary 
mathematics in any scheme of general education. At the 
same time, I wonder what Bacon, who held such an 
exalted estimate of pure mathematics in its grey dawn, 
would have said by way of ampler praise of the subject 
in its fuller day. 

It was a splendid vision of inductive science as of other 
parts of learning; it contained a revelation of the course 
of progress through the centuries to come. Yet the facts 
of to-day are vaster than the vision of that long-ago 
yesterday, and human activity has far outstripped the 
dreams of Bacon’s opulent imagination. He was the 
harbinger (premature in many respects it must be con- 
fessed, but still the harbinger) of a new era. At a time 
when we are making a new departure in the fulfilment 
of the purpose of our charter, which requires us ‘to 
promote the intercourse of those who cultivate Science 
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in different parts of the British Empire,’ our Association 


for the Advancement of Science may pause for a moment 
to gaze upon the vision revealed three centuries ago in the 
‘* Advancement of Learning’? by a philosopher whose 
influence upon the thought of the world is one of the 
glories of our nation. 

I have implied that Bacon’s discourse was in advance 
of its age, so far as England was concerned. Individuals 
could make their mark in isolated fashion. Thus Harvey, 
in his hospital work in London, discovered the circulation 
of the blood; Napier, away on his Scottish estates, invented 
logarithms ; and Horrocks, in the seclusion of a Lancashire 
curacy, was the first to observe a transit of Venus. But 
for more than half a century the growth of physical science 
was mainly due to workers on the continent of Europe. 
Galileo was making discoveries in the mechanics of solids 
and fluids, and, specially, he was building on a firm 
foundation the fabric of the system of astronomy, hazarded 
nearly a century before by Copernicus; he still was to 
furnish, by bitter experience, one of the most striking 
examples in the history of the world that truth is stronger 
than dogma. Kepler was gradually elucidating the laws 
of planetary motion, of which such significant use was 
made later by Newton; and Descartes, by his creation of 
analytical geometry, was yet to effect such « constructive 
revolution in mathematics that he might not unfairly be 
called. the founder of modern mathematics. In England 
the times were out of scientific joint; the political distrac- 
tions of the Stuart troubles, and the narrow theological 
bitterness of the Commonwealth, made a poor atmosphere 
for the progress of scientific learning, which was confined 
almost to a faithful few. The fidelity of those few, how- 
ever, had its reward; it was owing to their steady con- 
fidence and to their initiative that the Roval Society of 
London was founded in 1062 by Charles IT. At that epoch, 
science (ta quote the words of a picturesque historian) 
became the fashion of the day. Great Britain began to 
contribute at least her fitting share to the growing know- 
ledge of Nature; and her scientific activity in the closing 
part of the seventeenth century was «a realisation, 
wonderful and practical, of a part of Bacon’s dream. 
Undoubtedly the most striking contribution made in that 
period is Newton's theory of gravitation, as expounded 
in his ‘‘ Principia,’’ published in 1687. 

That century also saw the discovery of the fluxional 
calculus by Newton, and of the differential calculus by 
Leibnitz. These discoveries provided the material for one 
of the longest and most deadening controversies as to 
priority in all the long history of those tediously barren 
occupations; unfortunately they are dear to minds which 
cannot understand that a discovery should be used, 
developed, amplified, but should not be a cause of envy, 
quarrel, or controversy. Let me say, incidentally, that the 
controversy had a malign influence upon the study of 
mathematics as pursued in England. 

Also, the undulatory theory of light found its first 
systematic, if incomplete, exposition in the work of 
Huygens before the century was out. But Newton had an 
emission theory of his own, and so the undulatory theory 
of Huygens found no favour in England until rather more 
than a hundred years later; the researches of Thomas 
Young established it on a firm foundation. 

Having thus noted some part of the stir in scientific 
life which marked the late years of the seventeenth century, 
let me pass to the second of our centenaries; it belongs 
to the name of Edmond Halley. Quite independently of 
his achievement connected with the year 1705 to which 
1 am about to refer, there are special reasons for honour- 
ing Halley’s name in this section at our meeting in South 
Africa. When a young man of twenty-one he left England 
for St. Helena, and there, in the years 1676-1678, he laid 
the foundations of stellar astronomy for the Southern 
Hemisphere ; moreover, in the course of his work he there 
succeeded in securing the first complete observation of a 
transit of Mercury. After his return to England, the next 
few years of his life were spent in laying science under a 
special debt that can hardly be over-appreciated. He 
placed himself in personal relation with Newton, pro- 
pounded to him questions and offered information; and 
it is now a commonplace statement that Hallev’s questions 
and suggestions caused Newton to write the “‘ Principia.” 
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More than this, we know that Newton's great treatise 
saw the light only through Halley’s persuasive insistence, 
through his unwearying diligence in saving Newton all 
wares and trouble and even pecuniary expense, and through 
his absolutely self-sacrificing devotion to what he made 
an unwavering duty at that epoch in his life. Again, he 
appears to have been the first organiser of a_ scientific 
expedition, as distinct from a journey of discovery, towards 
the Southern Seas; he sailed as far as the fifty-second 
degree of southern latitude, devised the principle oI the 
sextant in the course of his voyaging, and, as a result of 
the voyage, he produced a General Chart of the Atlantic 
Ocean, with special reference to the deviation of the 
compass. Original, touched with genius, cheery of soul, 
strenuous in thought and generous by nature, he spent 
his life in a continuously productive devotion to astro- 
nomical science, from boyhood to a span of years far 
beyond that which satisfied the Psalmist’s broodings. I 
have selected a characteristic incident in his scientific 
activity, one of the most brilliant (though it cannot be 
claimed as the most important) of his astronomical achieve- 
ments; it strikes me as one of the most chivalrously bold 
acts of convinced science within my knowledge. It is only 
the story of a comet. 

| have just explained, very briefly, Ilalley’s share in 
the production of Newton's ‘* Principia '’; his close concern 
with it made him the Mahomet of the new dispensation 
of the astronomical universe, and he was prepared to view 
all its phenomena in the light of that dispensation. A 
comet had appeared in 1682—it was still the age when 
scientific men could think that, by a collision between the 
earth and a comet, ‘‘ this most beautiful order of things 
would be entirely destroyed and reduced to its ancient 
chaos ’’; but this fear was taken as a ‘* by-the-bye,’’ which 
happily interfered with neither observations nor calcula- 
tions. Observations had duly been made. The data were 
used to obtain the clements of the orbit, employing 
Newton’s theory as a working hypothesis; and he expresses 
an incidental regret as to the intrinsic errors of assumed 
numerical elements and of recorded observations. It then 
oceurred to Halley to calculate similarly the elements of 
the comet which Kepler and others had seen in 1607, and 
ol which records had heen made; the Newtonian theory 
gave elements in close accord with those belonging to the 
comet calculated from the latest observations, though a 
new regret is expressed that the 1607 observations had not 
been made with more accuracy. On these results he com- 
mitted himself (being then a man olf forty-nine years of 
age) to a prophecy (which could not be checked for fifty- 
three years to come) that the comet would return about 
the end of the vear 1758 or the beginning of the next 
succeeding year; he was willing to leave his conclusion 
‘“to be discussed by the care of posterity, after the truth 
is found out by the event.’ But not completely content 
with this stage of his work, he obtained with difficulty 
a book by Apian, giving an account of a comet seen in 
1531 and recording a number of observations. Halley, 
constant to his faith in the Newtonian hypothesis, used 
that hypothesis to calculate the elements of the orbit of 
the Apian comet; once more regretting the uncertainty 
of the data and discounting a very grievous error com- 
mitted by Apian himself, Halley concluded that the Apian 
comet of 1531, and the Kepler comet of 1607, and the 
observed comet of 1682 were one and the same. He con- 
firmed his prediction as to the date of its return, and he 
concludes his argument with a blend of confidence and 
patriotism :— 


** Wherefore if according to what we have already said 
it should return again about the year 1758, candid posterity 
will not refuse to acknowledge that this was first discovered 
by an Englishman.”’ : é 


Such was Halley’s prediction published in the year 1705. 
The comet pursued its course, and it was next seen on 
Christmas Day, 1758. Candid posterity, so far from 
refusing to acknowledge that the discovery was made by 
an Englishman, has linked Halley's name with the comet, 
possibly for all time. 

We all now could make announcements on the subject 
of Halley’s comet; their fulfilment could be awaited 
serenely. No vision or inspiration is needed; calculations 
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and corrections will suffice. The comet was seen in 1835, 
and it is expected again in 1910. No doubt our astro- 
nomers will be ready for it; and the added knowledge of 
electrical science, in connection particularly with the 
properties of matter, may enable them to review Bessel’s 
often-discussed conjecture as to an explanation of the 
emission ol a sunward tail. But Halley’s announcement 
was made during what may be called the immaturity of 
the gravitation theory; the realisation of the prediction 
did much to strengthen the belief in the theory and to 
spread its general acceptance; the crown of conviction 
was attained with the work of Adams and Leverrier in 
the discovery, propounded by theory and verified by observ- 
ation, of the planet Neptune. 1 do not know an apter 
illustration of Bacon’s dictum that has already been 
quoted, ‘* All true and fruitful natural philosophy hath a 
double scale, ascending from experiments to the invention 
ol causes, and descending from causes to the invention of 
new experiments.’? The double process, when it can be 
carried out, is one of the most effective agents for the 
increase of trustworthy knowledge. But until the event 
justified Halley's prediction, the Cartesian vortex-theory 
of the universe was not completely replaced by the New- 
tonian theory; the Cartesian votaries were not at once 
prepared to obey Halley’s jubilant, if stern, injunction 
to ‘‘leave off trifling... with their vortices and their 
absolute plenum... and give themselves up to the study 
of truth.” 

The century that followed the publication of Halley’s 
prediction shows a world that is steadily engaged in the 
development of the inductive sciences and their appli- 
cations. Observational astronomy continued its activity 
quite steadily, reinforced towards the end of the century 
by the first of the Herschels. The science of mathematical 
(or theoretical) astronomy was created in a form that is 
used to this day; but before this creation could be effected, 
there had to be a development of mathematics suitable lor 
the purpose. The beginnings were made by the Bernoullis 
(a family that must be of supreme interest to Dr. Francis 
Galton in his latest statistical compilations, for it con- 
tained no fewer than seven mathematicians of mark, dis- 
tributed over three generations), but the main achievements 
are due to Euler, Lagrange, and Laplace. In particular, 
the infinitesimal calculus in its various branches (including, 
that is to say, what we call the differential’ calculus, the 
integral calculus, and differential equations) received the 
development that now is familiar to all who have occasion 
to work in the subject. When this calculus was developed, 
it was applied to a variety of subjects; the applications, 
indeed, not merely influenced, but immediately directed, 
the development of the mathematics. To this period is 
due the construction of analytical mechanics at the hands 
of Euler, d’Alembert, Lagrange, and Poisson; but the 
most significant achievement in this range of thought is 
the mathematical development of the Newtonian theory of 
gravitation applied to the whole universe. It was made, 
in the main, by Lagrange, as regards the wider theory, 
and by Laplace, as regards the amplitude of detailed 
application. But it was a century that also saw the 
obliteration of the ancient doctrines of caloric and 
phlogiston, through the discoveries of Rumford and Davy 
of the nature and relations of heat. The modern science 
of vibrations had its beginnings in the experiments of 
Chladni, and, as has already been stated, the undulatory 
theory of light was rehabilitated by the researches of 
Thomas Young. Strange views as to the physical con- 
stitution of the universe then were sent to the limbo of 
forgotten ignorance by the early discoveries of modern 
chemistry; and engineering assumed a systematic and 
scientific activity, the limits of which seem bounded only 
by the cumulative ingenuity of successive generations. But 
in thus attempting to summarise the progress of science 
in that period, I appear to be trespassing upon the domains 
of other Sections; my steps had better be retraced so as 
to let us return to our own upper air. If I mention one 
more fact (and it will be a small one), it is because of its 
special connection with the work of this Section. As you 
are aware, the elements of Euclid have long been the 
standard treatise of elementary geometry in Great Britain; 
and the Greek methods, in Robert Simson’s edition, have 
been imposed upon candidates in examination after ex- 
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amination. But Euclid is on the verge of being dis- 
established; my own University of Cambridge, which has 
had its full share in maintaining the restriction to Euclid’s 
methods, and which was not uninfluenced by the report 
of a Committee of this Association upon the subject, will, 
some six or seven weeks hence, hold its last examination 
in which those methods are prescriptively required. The 
disestablishment of Euclid from tyranny over the youthful 
student on the continent of Europe was effected before the 
end of the eighteenth century. 

But it is time for me to pass on to the third of the 
centenaries, with which the present year can be associated. 
Not so fundamental for the initiation of modern science 
as was the year in which the ‘* Advancement of Learning "’ 
was published, not so romantic in the progress of modern 
science as was the vear in which Halley gave his pre- 
diction to the world, the vear 1805 (turbulent as it was 
with the strife of European politics) is marked by the 
silent voices of a couple of scientific records. In that year 
Laplace published the last progressive instalment of his 
great treatise on Celestial Mechanics, the portion that 
still remained for the future being solely of an historical 
character; the great number of astronomical phenomena 
which he had been able to explain by his mathematical 
presentation of the consequences of the Newtonian theory 
would, by themselves, have been sufficient to give con- 
fidence in the validity of that theory. In that year also 
Monge published his treatise, classical and still to be read 
by all students of the subject, ** The Application of Algebra 
to Geometry "’; it is the starting point of modern synthetic 
geometry, which has marched in ample development since 
his day. ‘These are but landmarks in the history of 
mathematical science, one of them indicating the com- 
pleted attainment of a tremendous task, the other of them 
initiating a new departure; both of them have their signifi- 
cance in the progress of their respective sciences. 

When we contemplate the activity and the achievements 
of the century that has elapsed since the stages which 
have just been mentioned were attained in mathematical 
science, the amount, the variety, the progressive diligence, 
ure little less than bewildering. It is not merely the vast 
development of all the sciences that calls for remark; no 
less striking is their detailed development. Each branch 
of science now has an enormous array af workers, a 
development rendered more easily possible by the growing 
increase in the number of professional posts; and through 
the influence of these workers and their labours there is 
-un ever-increasing body of scientific facts. Yet an aggre- 
gate of facts is not an explanatory theory any more neces- 
sarily than a pile of carefully fashioned stones is a 
cathedral; and the genius of a Kepler and a Newton is 
just as absolutely needed to evolve the comprehending 
theory as the genius of great architects was needed for 
the Gothic cathedrals of France and of England. Not in- 
frequently it is difficult to make out what is the main 
line of progress in any one subject, let alone in a group 
of subjects; and though illumination comes from striking 
results that appeal, not merely to the professional workers, 
hut also to unprofessional observers, this illumination is 
the exception rather than the rule. We can allow, and we 
should continue to allow, freedom of initiative in all direc- 
tions. That freedom sometimes means isolation, and its 
undue exercise can lead to narrowness of view. In spite 
of the complex ramification of the sciences which it has 
fostered, it is a safer and a wiser spirit than that of un- 
congenial compulsion, which can be as dogmatic in matters 
scientific as it can be in matters theological. Owing to 
the varieties of mind, whether in individuals or in races, 
the progress of thought and the growth of knowledge are 
not ultimately governed by the wishes of any individual 
or the prejudices af any section of individuals. Here, a 
school of growing thought may be ignored; there, it may 
be denounced as of no importance ; somewhere else, it may 
be politely persecuted ont of possible existence. But the 
here, and the there, and the somewhere else do not make 
up the universe of human activity; and that school, like 
Galileo’s carth in defiance of all dogmatic authority, still 
will move. 

This complete freedom in the development nf scientific 
thought, when the thought is applied to natural pheno- 
mena, is all the more necessary because of the ways of 
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Nature. Physical nature cares nothing for theories, nothing 
for calculations, nothing for difficulties, whatever their 
source; she will only give facts in answer to our questions, 
without reasons and without explanations; we may explain 
as we please and evolve laws as we like, without her help 
or her hindrance. If from our explanations and our laws 
we proceed to prediction, and if the event justifies the 
prediction through agreement with recorded fact, well and 
good; so far we have a working hypothesis. The signifi- 
cance of working hypotheses, in respect of their validity 
and their relatiun to causes, is a well known battle-ground 
of dispute between different schools of philosophers; it 
need not detain us here and now. On the other hand, 
when we proceed from our explanations and our laws to 
a prediction, and the prediction in the end does not agree 
with the fact to be recorded, it is the prediction that has 
to give way. But the old facts remain and the new fact 
is added to them; and so facts grow until some working 
law can be extracted from them. This accumulation of 
facts is only one process in the solution of the universe ; 
when the compelling genius is not at hand to transferm 
knowledge into wisdom, useful work can still be done 
upon them by the construction of organised accounts 
which shall give au systematic exposition of the results, 
and shall place them as far as may be in relative 
significance. 

Let me pass [rom these generalities, which have been 
suggested to my mind by the consideration of some of 
the scientific changes that have taken place during the 
last hundred years, and Jet me refer briefly to some of 
the changes and advances which appear to me to be most 
characteristic of that period. It is not that I am con- 
cerned with a selection of the most important researches 
of the period. Estimates of relative importance are often 
little more than half-concealed expressions of individual 
preferences or personal enthusiasms; and though each 
enthusiastic worker, if quite frank in expressing his 
opinion, would declare his own subject to be of supreme 
importance, he would agree to a compromise that the 
divergence between the different subjects is now so wide 
as to have destroyed any common measure of comparison. 
My concern is rather with changes, and with tendencies 
where these can be discerned. 

The growth of astronomy has already occupied so large 
a share of my remarks that few more words can be spared 
here. Not less, but more, remarkable than the preceding 
centuries in the actual exploration of the heavens, which 
has been facilitated so much by the improvements in 
instruments and is reinforced to such effect by the co- 
operation of an ever-growing band of American astro- 
nomers, it has seen a new astronomy occupy regions 
undreamt of in the older days. New methods have supple- 
mented the old; spectroscopy has developed a science of 
physics within astronomy; and the unastronomical brain 
reels at the contents of the photographic chart of the 
heavens which is now being constructed by international 
cooperation and will, when completed, attempt to map 
ten million stars (more or less) for the human eve. 

Nor has the progress of physics, alike on the mathe- 
matical side and the experimental side, been less remark- 
able or more restricted than that of astronomy. The 
elaborate and occasionally fantastic theories of the 
eighteenth century, in such subjects as light, heat, even 
as to matter itself, were rejected in favour of simpler and 
more comprehensive theories. There was one stage when 
it seemed as if the mathematical physicists were gradually 
overtaking the experimental physicists; but the discoveries 
in electricity begun by Faraday left the mathematicians 
far behind. Much has been done towards the old duty, 
ever insistent, of explaining new phenomena; and_ the 
names of Maxwell, Weber, Neumann, and Hertz need only 
to be mentioned in order to suggest the progress that has 
been made in one subject alone. We need not hesitate 
to let our thoughts couple, with the great physicists of 
the century, the leaders of that brilliant band of workers 
upon the properties of matter who carry us on from wonder 
to wonder with the passage of each successive year. 

Further, it has been an age when technical applications 
have marched at a marvellous pace. So great has been 
their growth that we are apt to forget their comparative 
youth; yet i¢ was only the middle of the century which 
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suw the awakening from what now might be regarded 
as the dark ages. Nor is the field of possible application 
neuring exhaustion; on the contrary, it scems to be in- 
creasing by reason of new discoveries in pure science that 
yet will find some beneficent outcome in practice. Invisible 
rays and wireless telegraphy may be cited as instances 
that are occupying present activities, not to speak of 
radium, the unfolding of the future of which is watched 
by eager minds. 

One gap, indeed, in this subject strikes me. There are 
great histories of mathematics and great histories of 
astronomy; I ean find no history of physics on the grand 
seale. Some serviceable manuals there are, as well as 
monographs on particular topies; what seems to me to 
be lacking is some comprehensive and comparative survey 
of the whole range. The history of any of the natural 
sciences, like the history of human activity, is not merely 
an encyclopedic record of past facts; it reveals both the 
spirit and the wealth which the past has bequeathed to 
the present, and which, in due course, the present will 
influence before transmission to the future. Perhaps all 
our physicists are too busy to spare the labour needed for 
the production of a comprehensive history; yet J] cannot 
help thinking that such a contribution to the subject would 
be of great value, not to physicists alone. 

But, as vou hear me thus referring to astronomy and to 
physics, some of you may think of the old Roman proverb 
which bade the cobbler not to look above his last; so I 
take the opportunity of referring very briefly to my own 
subject. One of the features of the century has been 
the continued development of mathematics. As a means 
of calculation the subject was developed as widely during 
the earlier portion of the century as during the preceding 
century; it soon began to show signs of emergence as an 
independent science, and the later part of the century has 
witnessed the emancipation of pure mathematics. It was 
pointed out, in connection with the growth of theoretical 
astronomy, that mathematics developed in the direction 
of its application to that subject. When the wonderful 
school of French physicists, composed of Monge, Carnot, 
Fourier, Poisson, Poinsot, Ampére, and Fresnel (to mention 
only some names), together with Gauss, NKirchhoff, and 
von telmholtz in Germany, and Ivory, Green, Stokes, 
Maxwell, and others in England, applied their mathematics 
to various branches of physics, for the most part its 
development was that of an ancillary subject. The result 
is the superb body of knowledge that may be summarised 
under the title of ‘* mathematical physics '’; but the final 
interest is the interest of physies, though the construction 
has been the service of mathematics. Moreover, this 
tendency was deliberate, and was avowed in no uncertain 
tone. Thus Fourier could praise the utility of mathe- 
maties by declaring that ‘‘ there was no language more 
universal or simpler, more [free from errors or obscurity, 
more worthy of expressing the unchanging relations of 
natural entities’; in a burst of enthusiasm he declares 
that, from the point of view he had indicated, ‘* mathe- 
matical analysis is as wide as Nature herself,’’ and "‘ it 
increases and grows incessantly stronger amid all the 
changes and errors of the human mind.’? Mathematicians 
might almost blush with conscious pleasure at such a 
Iaudation of their subject from such a quarter, though 
it errs both by excess and defect; but the exultation of 
spirit need not last long. The same authority, when 
officially expounding to the French Academy the work of 
Jacobi and of Abel upon elliptic functions, expressed his 
chilling opinion (it had nothing to do with the case) that 
““the questions of natural philosophy, which have the 
mathematical study of all important phenomena for their 
aim, are also a worthy and principal subject for the 
meditations of geometers. It is to be desired that those 
persons who are best fitted to improve the science of 
calculation should direct their labours to these important 
applications.’’ Abel was soon to pass beyond the range 
of admonition; but Jacobi, in a private letter to Legendre, 
protested that the scope of the science was not to be 
limited to the explanation of natural phenomena. IT have 
not quoted these extracts by way of even hint of reproach 
against the author of such a wonderful creation as 
Fourier’s analytical theory of heat; his estimate could 
have been justified on a merely historical review of the 
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circumstances of his own time and of past times; and } 
am not sure that his estimate has not its exponents at 
the present day. But all history shows that new dis- 
coveries and new methods can spread to issues wider than 
those of their origins, and that it is almost a duty of 
human intelligence to recognise this possibility in the 
domain of progressive studies. The fact is that mathe- 
matical physics and pure mathematics have given much 
to each other in the past and will give much to each other 
in the future; in doing so, they will take harmonised 
action in furthering the progress of knowledge. But 
neither science must pretend to absorb the activity of the 
other. It is almost an irony of circumstance that a 
theorem, initiated by Fourier in the treatise just men- 
tioned, has given rise to a vast amount of discussion and 
attention, which, while of supreme value in the develop- 
ment of one branch of pure mathematics, have hitherto 
offered little, if anything, by way of added explanation of 
natural phenomena. 

The century that has gone has witnessed a wonderful 
development of pure mathematics. The bead-roll of names 
in that science—Gauss; Abel, Jacobi; Cauchy, Riemann, 
Weierstrass, Hermite; Cayley, Sylvester; Lobatchewsky, 
Lie—will on only the merest recollection of the work with 
which their names are associated show that an age has 
been reached where the development of human thought is 
deemed as worthy a scientific occupation of the human 
mind as the most profound study of the phenomena of 
the material universe. 

The last feature of the century that will be mentioned 
has been the increase in the number of subjects, appar- 
ently dissimilar from one another, which are now being 
made to use mathematics to some extent. Perhaps the 
most surprising is the application of mathematics to the 
domain of pnre thought; this was effected by George 
Boole in his treatise *’ Laws of Thought,” published in 
1854; and though the developments have passed consider~ 
ably beyond Boole’s researches, his work is one of those 
elassics that mark a new departure. Political economy, 
on the initiative of Cournot and Jevons, has begun to 
employ symbols and to develop the graphical methods; 
but, there, the present use seems to be one of suggestive 
record and expression, rather than of positive construction. 
Chemistry, in a modern spirit, is stretching out into 
mathematical theories; Willard Gibbs, in his memoir on 
the equilibrium of chemical systems, has led the way; 
and, though his way is a path which chemists find strewn 
with the thorns of analysis, his work has rendered, in- 
cidentally, a real service in coordinating experimental 
results belonging to physies and to chemistry. A new and 
generalised theary of statistics is being constructed; and 
a school has grown up which is applying them to biological 
phenomena. Its activity, however, has not yet met with 
the sympathetic goodwill of all the pure biologists; and 
those who remember the quality of the discussion that 
took place last vear at Cambridge between the biometricians 
and some of the biologists will agree that, if the new 
school should languish, it will not he for want of the tonic 
of criticism. 

If I have dealt with the past history of some of the 
sciences with which our Section is concerned, and have 
chosen particular epochs in that history with the aim of 
concentrating your attention upon them, you will hardly 
expect me to plunge into the future. Being neither a 
prophet nor the son of a prophet, not being possessed ol 
the knowledge which enabled Halley to don the prophet’s 
mantle with confidence, I shall venture upon no prophecy 
even so cautious as Bacon’s—‘‘ As for the mixed mathe- 
matics I may only make this prediction, that there cannot 
fail to be more kinds of them as Nature grows further 
disclosed '*—a declaration that is sage enough, though a 
trifle lacking in precision. Prophecy, unless based upon 
confident knowledge, has passed out of vogue, except 
perhaps in controversial politics; even in that domain, it 
is helpless to secure its own fulfilment. Let me rather 
exercise the privilege of one who is not entirely unfamiliar 
with the practice of geometry, and let me draw the pro- 
verbial line before indulgence in prophetic estimates. The 
names that have flitted through my remarks, the dis- 
coveries and the places associated with those names, 
definitely indicate that, notwithstanding all appearance of 
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divergence and in spite of scattered isolation, the sum 
of human knowledge, which is an inheritance common to 
us all, grows silently, sometimes slowly, yet (as we hope) 
safely and surely, through the ages. You who are in 
South Africa have made an honourable and an honoured 
contribution to that growing knowledge, conspicuously in 
your astronomy and through a_ brilliant succession of 
astronomers. Here, not as an individual but as a re- 
presentative officer of our brotherhood in the British 
Association, I can offer you no better wish than that you 
may produce some men of genius and a multitude of able 
workers who, by their researches in our sciences, may 
add to the fame of your country and will contribute to the 
intellectual progress of the world. 


SECTION B. 
CHEMISTRY. 


OpeNING ApprReEss By G. T. BEILBY, PRESIDENT OF THE 
SECTION. 


In scanning the list of the elements with which we are 
thoughtfully supplied every year by the International Com- 
mittee on Atomic Weights, the direction in which our 
thoughts are led will depend on the particular aspect of 
chemical study which happens to interest us at the time. 
Putting from’ our minds on the present occasion the 
attractive speculations on atomic constitution and dis- 
integration with which we have all become at least super- 
ficially familiar during the past few years, let us try to 
scan this list from the point of view of the ‘** plain man”’ 
rather than from that of the expert chemist. Even a 
rudimentary knowledge will be sufficient to enable our 
‘plain man” to divide the elements broadly into two 
groups—the actually useful and the doubtfully useful or 
useless. Without going into detail we may take it that 
about two-thirds would be admitted into the first group, 
and one-third into the second. It must, I think, be re- 
garded as a very remarkable fact that of the eighty 
elements which have had the intrinsic stability to enable 
them to survive the prodigious forces which must have been 
concerned in the evolution of the physical universe, so 
large a proportion are endowed with characteristic proper- 
ties which could ill have been spared either from the 
laboratories of Nature or from those of the Arts and 
Sciences. Even if one-third of the elements are to be 
regarded as waste products or failures, there is here no 
counterpart to the reckless prodigality of Nature in the 
processes of organic evolution. 

lf we exclude those elements which participate directly 
and indirectly in the structure and functions of the organic 
world, there are two elements which stand out con- 
spicuously because of the supreme influence they have 
exercised over the trend of human effort and ambition. 
1 refer, of course, to the metals gold and iron. 

From the early beginnings of civilisation gold has been 
highly prized and eagerly sought after. Human life has 
been freely sacrificed in its acquirement from natural 
sources, as well as in its forcible seizure from those who 
already possessed it. The ‘‘ Age of Gold ’’ was not neces- 
sarily ‘‘ The Golden Age,’’ for the noble metal in its 
unique and barbaric splendour has symbolised much that 
has been unworthy in national and individual aims and 
ideals. 

We have accustomed ourselves to think of the present 
as the Age of lron, as indeed it is, for we see in the dull, 
grey metal the plastic medium out of which the engineer 
has modelled the machines and structures which play so 
large a part in the active life of to-day. Had iron not 
been at once plentiful and cheap, had it not brought into 
the hands of the engineer and artificer its marvellous 
qualities of hardness and softness, of rigidity and tough- 
ness, and to the electrician its mysterious and unique 
magnetic qualities, it is not dificult to conceive that man’s 
control over the forces of Nature might have been delayed 
for centuries, or perhaps for ages. For iron has been 
man's chief material instrument in the conquest of Nature; 
without it the energy alike of the waterfall and of the 
coalfield would have remained uncontrolled and unused. 
In this conquest of the resources of Nature for the service 
of man are we not entitled to say that the intellectual 
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and social gains have equalled, if they have not exceeded, 
in value the purely material gains; and may we not then 
regard iron as the symbol of a beneficent conquest of 
Nature ? 

With the advent of the Industrial Age gold was destined 
to take a new place in the world’s history as the great 
medium of exchange, the great promoter of industry and 
commerce. While individual gain stil] remained the pro- 
pelling power towards its discovery and acquisition, every 
fresh discovery led directly or indirectly to the freer inter- 
change of the products of industry, and thus reacted favour- 
ably on the industrial and social conditions of the time. 

So long as the chief supplies of gold were obtained 
from alluvial deposits by the simple process of washing, 
the winning of gold almost necessarily continued to be 
pursued by individuals, or by small groups of workers, 
who were mainly attracted by the highly speculative nature 
of the occupation. These workers endured the greatest 
hardships and ran the most serious personal risks, drawn 
on from day to day by the hope that some special stroke 
of good fortune would be theirs. This condition prevailed 
also in fields in which the reef gold occurred near the 
surface, where it was easily accessible without costly 
mining appliances, and where the precious metal was 
loosely associated with a weathered matrix. These free- 
milling ores could be readily handled by crushing and 
amalgamation with mercury, so that here also no elaborate 
organisation and no great expenditure of capital were 
necessary. A third stage was reached: when the more 
easily worked deposits above the water-line had been 
worked out. Not only were more costly appliances and 
more elaborately organised efforts required to bring the 
ore to the surface, but the ore when obtained contained 
less of its gold in the easily recovered, and more in the 
refractory or combined form. The problem of recovery 
had now to be attacked by improved mechanical and 
chemical methods. The sulphides or tellurides with which 
the gold was associated or combined had to be reduced to 
a state of minute subdivision by more perfect stamping 
or grinding, and elaborate precautions were necessary to 
ensure metallic contact between the particles of gold and 
the solvent mercury. In many cases the amalgamation 
process failed to extract more than a very moderate pro- 
portion of the gold, and the quartz sand or “ tailings ”’ 
which still contained the remainder found its way into 
creeks and rivers or remained in heaps on the ground 
around the batteries. In neighbourhoods where fuel was 
available a preliminary roasting of the ore was resorted 
to, to oxidise or volatilise the baser metals and set free 
the gold; or the sulphides, tellurides, &c., were concen- 
trated by washing, and the concentrates were taken to 
smelting or chlorinating works in some favourable situ- 
ation where the more elaborate metallurgical methods 
could be economically applied. Many efforts were also 
made to apply the solvent action of chlorine directly to 
the unconcentrated unroasted ores; but unfortunately 
chlorine is an excellent solvent for other substances besides 
gold, and in practice it was found that its solvent energy 
was mainly exercised on the base metals and metalloids, 
and on the materials of which the apparatus itself was 
constructed. 

This to the best of my knowledge is a correct, if rather 
sketchy, description of the state of matters in 1889 when 
the use of a dilute solution of cyanide of potassium was 
first seriously proposed for the extraction of gold from 
its ores. Those of us who can recall the time will re- 
member that the proposal was far from favourably re- 
garded from a chemical point of view. The cost of the 
reagent, its extremely poisonous nature, the instability 
of its solutions, its slow action—such were the difficulties 
that naturally presented themselves to our minds. And, 
even granting that these difficulties might be overcome, 
there still remained the serious problem of how to recover 
the gold in metallic form from the extremely dilute solu- 
tions of the cyanide of gold and potassium. How each 
and all of these difficulties have been swept asidey how 
within little more than a decade this method of gold 
extraction has spread over the gold-producing countries 
of the world, now absorbing and now replacing the older 
processes, but ever carrving all before it—all this is already 
a twice-told tale which 1 should feel hardly justified in 
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alluding to were it not for the fact that we are to-day 
meeting on the Rand where the infant process made its 
début nearly fourteen years ago. The Rand to-day is the 
richest of the world’s goldfields, not only in its present 
capacity, but in its potentialities for the future; twenty 
years ago its wonderful possibilities were quite unsuspected 
even by experts. 

It is not for me to describe in detail how the change 
has been accomplished; this task will, we know, be far 
better accomplished by representative chemists who are 
now actively engaged in the work. But for the chemists 
of the British Association it is a fact of great significance 
that they are here in the presence of the most truly in- 
dustrial development of gold production which the world 
has yet seen; a development moreover that is founded on 
a purely chemical process which for its continuance re- 
quires, not only skilled chemists to superintend its oper- 
ation, but equally skilled chemists to supply the reagent 
on which the industry depends. 

In 1889 the world’s consumption of cyanide of potassium 
did not exceed fifty tons per annum. This was produced 
by melting [ferrocyanide with carbonate of potassium, the 
clear fused cyanide so obtained being decanted from the 
carbide of iron which had separated. The resulting salt 
was a mixture of cyanide, cyanate, and carbonate which 
was sometimes called cyanide of potassium for the hardly 
sufficient reason that it contained 30 per cent. of that 
salt. When the demand for gold extraction arose, it was 
at first entirely met by this process, the requisite ferro- 
cyanide being obtained by the old fusion process from 
the nitrogen of horns, feather, &c. In 1891 the first 
successlul process for the synthetic production of cyanide 
without the intervention of ferrocyanide was perfected, 
and the increasing demand from the gold mines was largely 
met by its use. At present the entire consumption of 
cyanide is not much short of 10,000 tons a year, of which 
the Transvaal goldfield consumes about one-third. Large 
cyanide works exist in Great Britain, Germany, France, 
and America, so that a steady and sure supply of the 
reagent has been amply provided. In 1894 the price of 
cyanide in the Transvaal was 2s. per pound; to-day it is 
one-third of that, or $d. During the prevalence of the 
high prices of earlier years the manufacture was a highly 
speculative one, and mew processes appeared and dis- 
appeared with surprising suddenness, the disappearance 
being generally marked by the simultaneous vanishing 
of large sums of money. To-day the manufacture is 
entirely carried out in large works scientifically organised 
and supervised, and, both industrially and commercially, 
the speculative element has been eliminated. 

Chemistry has so often been called on to play the part 
of the humble and unrecognised handmaiden to the in- 
dustrial arts that we may perhaps be pardoned if in this 
case we direct public attention to our Cinderella as she 
shines in her rightful position as the genius of industrial 
initiation and direction. 

To this essentially chemical development of metallurgy 
we owe it that in a community the age of which can only 
be counted by decades we find ourselves surrounded by 
chemists of high scientific skill and attainments who have 
already organised for their mutual aid and_ scientific 
enlightenment ‘‘ The Johannesburg Society of Chemistry, 
Metallurgy, and Mining,’’ the published proceedings of 
which amply testify to the atmosphere of intellectual 
vigour in which the work of this great industry is 
carried on. 

It appears, then, that while gold still maintains its 
position of influence in the affairs of men, the nature of 
that influence has undergone an important change. Not 
only has its widespread use as the chief medium of ex- 
change exercised far-reaching effects on the commerce of 
the world, but the vastly increased demand [or this purpose 
has in its turn altered the methods of production. These 
methods have become more highly organised and scientific, 
and gold production is now fairly established as a pro- 
fressive industry in which stope is found for the best 
chemical and engineering skill and talent. 

The experience of more highly evolved industries in the 
older countries has shown that the truly scientific organ- 
jsation of industry includes in its scope a full and just 
consideration for the social and intellectual needs of its 
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workers from highest to lowest. 
for the future of the gold industry, from the humane 
social points of view, that its control should be more 
more under the influence of men of scientific spirit 
intellectual culture who we may [eel assured will 
forget the best traditions of their class. 

The application of science to industry requires.on the 
part of the pioneers and organisers keen and persistent 
concentration on certain well-defined aims. Any waver- 
ing in these aims or any relaxation of this concentration 
may lead to failure or to only a qualified success. This 
necessary but narrow concentration may be a danger to 
the intellectual development of the worker, who may 
thereby readily fall into a groove and so may become 
even less efficient in his own particular work. It 
certainly requires some mental strength to hold fast to 
the well-defined practical aim while allowing to the atten- 
tion occasional intervals of liberty to browse over the 
wide and pleasant fields of science. But I am _ certain 
that the acquirement of this double power is well worth 
an effort. The mental stimulus, as well as the new ex- 
periences garnered during the excursion, will sooner or 
later react favourably on the practical problems, while 
the earnest wrestling with these problems may develop 
powers and intuitions which will lend their own charm 
to the wider problems of science. 


It augurs well, therefore, 
and 
and 
and 
not 


Gold and Science. 


If we re-peruse the table of the elements, not now in 
our capacity as ‘‘ plain men’? but as chemists, we shall 
certainly not select gold as of supreme interest chemically. 
Its position as chief among the noble metals, its patent 
of nobility, is based on its aloofness from common assoct- 
ations or attachments. Unlike the element nitrogen, it 
is mainly for itself and little if at all for its compounds, 
that gold is interesting. In it we can at our leisure study 
the metal rather than the element. Its colour and trans- 
parence, its softness and its hardness, the density as well 
as the extreme tenuity of some of its forms—such were 
the qualities which recommended it to Faraday when he 
desired to study the action of material particles on light. 
I should like to repeat to you in his own words the reasons 
he gave for this choice: ‘‘ Because of its comparative 
opacity among bodies, and yet possession of a real trans- 
parency ; because of its development of colour both in the 
reflected and transmitted rays; because of the state of 
tenuity and division which it permitted with the preserv- 
ation of its integrity as a metallic body; because of its 
supposed simplicity of character; and because known 
phenomena appeared to indicate that a mere variation 
in the size of its particles gave rise to a variety of re- 
sultant colours. Besides the waves of light are so large 
compared to the dimensions of the particles of gold which 
in various conditions can be subjected to a ray, that it 
seemed probable that the particles might come into effective 
relations to the much smaller vibrations of the other 
particles.” ; 

I may remind you that Faraday came to the conclusion 
that the variety in the colours presented by gold under 
various conditions is due to the size of its particles and 
their state of aggregation. Ruby glass or ruby solutions 
he proved are not true solutions, nor are they molecular 
diffusions of gold, but they contain the metal in aggregates 
sufficiently large to give a_sensible reflection under an 
incident beam of light. Through the kindness of Sir 
Henry Roscoe I am able to exhibit to you some of the 
original ruby gold preparations obtained during this re- 
search, which were afterwards presented to him by Fara- 
day at the Royal Institution some years before his death. 

By means of refined and ingenious optical _methods 
Zsigmondy and Siedentopf have succeeded in making these 
ultra-microscopic particles visible in the microscope as 
diffraction discs; they have, further, counted the number 
of particles per unit area, and have from the intensity of 
their reflection calculated their size. In ruby glass the 
size of the particles in different specimens was found to 
vary from 4 to 791 millionths of a millimetre. No re- 
lation was found to hold between the colour of the particles 
and their absolute size. This conclusion is in direct con- 
tradiction of Faraday’s belief already referred to. Mr. 
J. Maxwell Garnett has recently shown that the colour 
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of metallic glasses and films is determined, not only by 
the absolute size of the metal particles, but also by the 
proportion of the total volume they occupy in the medium 
in which they are diffused. The results of Mr. Garnett’s 
calculations are in close agreement with a number of 
the observations on the colour and microstructure of thin 
metal films which I had already recorded, and they appear 
to me to supply the explanation of much that had appeared 
puzzling before. My own observations lead me to think 
that the actual microscopic particles which are to be seen, 
and the larger of which can also be measured, in films 
and solutions or suspensions, do not in any way represent 
the ultimate units of structure which are required by Mr. 
Garnett’s theory, but that these particles are aggregates 
of smaller units built up in more or less open formation. 

That a relatively opaque substance like gold may be so 
attenuated that when disseminated in open formation it 
becomes transparent is contrary to all our associations 
with the same operation when performed on transparent 
substances like glass or crystalline salts. The familiar 
experiment of crushing a transparent crystal into a_per- 
fectly opaque powder would not prepare us for the effect 
of minute subdivision on the transparence of metals. At 
first it might be supposed that this difference is due to 
the very rough and incomplete subdivision of the crystal 
by crushing; but this is not the case, for the perfectly 
transparent oxide of magnesium may be obtained in a 
state of attenuation comparable with that of the gold, 
by allowing the smoke from burning magnesium to deposit 
on a glass plate. The film of oxide obtained in this way 
is found to be built up of particles quite as minute as 
those of which the gold films are composed, yet the opacity 
of the oxide film is relatively much greater. The minute 
particles of the dielectric, magnesium oxide, scatter and 
dissipate the light waves by repeated reflection and re- 
fraction, while the similar particles of the metallic con- 
ductor, gold, act as electrical resonators which pass on 
some of the light waves while reflecting others. Specimens 
of films of gold and silver and of magnesium oxide are 
exhibited on the table and on the lantern screen. When 
the metallic particles are in this state of open formation 
and relative transparence, it was found that the electrical 
conductivity of the films had completely disappeared. 
Films of this description were found to have a resistance 
of more than 1,000,000 megohms as compared with only 
six ohms in the metallic reflecting condition. 


Molecules in the Solid State. 

My examination of gold films and surfaces has revealed 
the fact that during polishing the disturbed surface film 
behaves exactly like a liquid under the influence of surface 
tension. At temperatures far below the melting point 
molecular movement takes place under mechanical dis- 
turbance, and the molecules tend to heap up in minute 
mounds or flattened droplets. These minute mounds are 
often so shallow that they can only be detected when the 
surface is illuminated by an intense, obliquely incident 
beam of light. I have estimated that these minute mounds 
fr spicules can be seen in this way in films which are 
not more than five to ten micro-millimetres in thickness. 
A film of this attenuation may contain so few as ten to 
twenty molecules in its thickness. 

When moderately thin films of gold are supported on 
glass and heated at a temperature of 400°-sa0°, they be- 
come translucent, and the forms assumed under the in- 
fluence of surface tension can be readily seen by trans- 
mitted light. It was in this way that the beautiful but 
puzzling spicular appearance by obliquely reflected light 
was first explained as due to the granulation of the sur- 
face under the influence of surface tension. Photo- 
micrographs of these films are exhibited. 

Turning now to the mechanical properties of metals, 
we find that gold has proved itself of great value in the 
investigation of some of these. It has long been recog- 
nised as the most malleable and ductile of the metals, 
whilst its chemical indifference tends to preserve it in a 
state of metallic purity throughout any prolonged series 
of operations. 

The artificers in gold must very early have learned that 
its malleability and ductility are not qualities which in- 
definitely survive the operations of hammering and wire- 
drawing. A piece of soft gold beaten into a thin plate 
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dces not remain equally soft throughout the process, but 
spreads with increasing difficulty under the hammer. If 
carelessly beaten it may even develop cracks round its 
edges. We may assume that the artificers in gold very 
soon discovered that by heating, the hardened metal might 
be restored to its former condition of softness. 

In connection with the study of the micro-metallurgy 
of iron and steel during recent years it has been recoguised 
that heat annealing is, as a rule, associated with the 
growth and development of crystalline grains, and Prof. 
Ewiug and Mr. Rusenhain have shown that overstrain is 
often if not invariably associated with the deformation of 
these crystalline grains by slips occurring along oue or 
more cleavage planes. This hypothesis, though well sup- 
ported up to a point by microscopic observations on a 
variety of metals, offers no explanation of the natural 
arrest of malleability or ductility which occurs when the 
overstrain has reached a point at which the crystalline 
grains are still, to all appearance, only slightly deformed. 
At this stage there is no obvious reason why the slipping 
of the crystalline lamella should not continue under the 
stresses which have initiated it. But far from this being 
the case, a relatively great increase of stress produces 
little or no further yielding until the breaking point is 
reached and rupture takes place. 

The study of the surface effects of polishing, already 
referred to, had shawn that the thin surface film retained 
no trace of crystalline structure; while it also gave the 
clearest indications that the metal had passed through a 
liquid condition before settling into the forms prescribed 
by surface tension. From this it was argued that the 
conditions which prevail at the outer surface might equally 
prevail at all inner surfaces where movement had occurred, 
so that every slip of one crystalline lamella over another 
would cause a thin film of the metal to pass through the 
liquid phase to a new and non-crystalline condition. By 
observations on the effects of beating pure gold foil, it 
was found that the metal reached its hardest and least 
plastic condition ouly when all outward traces of crystal- 
line structure had disappeared. It was also ascertained 
that this complete destruction of the crystalline lamella 
and units could only be accomplished in the layers near 
the surface, for the hardened substance produced by the 
flowing under the hammer appears to encase and protect 
the crystalline units after they become broken down to a 
certain size. By carefully ctehing the surface in stages 
by means of chlorine water cr cold aqua regia, the 
successive layers below the surface were disclosed. The 
surface itsclf was vitreous; beneath this wus a laver of 
minute granules, aud lower still the distorted and broken- 
up remains of erystalline lamella: and grains were em- 
bedded in a vitreous and granular matrix. The vitreous- 
looking surface layer represents the final stage in the 
passage from solt to hard, from crystalline ta amorphous. 
By heating the beaten foil, its softness was restored; and 


ou ctching the annealed metal it was found that the 
erystalline structure alsa was fully restored. | Photo- 
micrographs showing these appearances are exhibited. 


These microscopic observations were fully confirmed by 
finding well-marked thermo-clectrical and electro-chemical 
distinctions between the two forms of metal, the hard and 
soft cr the amorphous and the crystalline. The determin- 
ation of a definite transition temperature at which the 
amorphous metal passes into the crystalline metal further 
confirms the phase view of hardening by overstrain and 
softening hy annealing. 

It was subsequently proved that the property of passing 
from crystalline to amorphous by mechanical flow, and 
from amorphous to crystalline by heat at a definite transi- 
tion temperature, is a general one which is possessed by 
all crystalline solids which do not decampose at or below 
theiy transition tempcrature. ‘The significance of this fact 
I venture ta think entitles it to more than a passing 
reference. It appears to’ me ta mean that the transition 
from amorphous to crystalline is entitled to take its place 
with the other great changes of state, solid to liquid, liquid 
to gas, for like these it marks a change in the molecular 
activity which occurs when a certain temperatore is 
reached, It is entitled to take this place because there is 
every indication that the change is as general in its nature 
as the other changes of state. Compare it, for instance, 
with the allotropic changes with which chemists have been 
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familiar. These are for the most part changes which are 
special to particular elements or compounds, and are 
usually classed with the chemical properties by which the 
suhstances may be distinguished from each other. Very 
different is the amorphous crystalline change, tor although 
in particular cases it may have been observed and asso- 
ciated with allotropic changes, yet the causes of its occur- 
rence are more deeply founded in the relations between the 
molecules and the heat energy by which their manifold 
properties are successively unfolded as temperature is raised 
from the absolute zero. At this transition point we find 
ourselves face to face with the first stirrings of a specific 
directive force by which the blind cohesion of the mole- 
cules is ordered and directed to the building up of the 
most perfect geometric forms. It is hardly possible any 
longer to regard the stability of a crystal as static and 
inert, and independent of temperature; rather must its 
structure and symmetry be taken as the outward manifesta- 
tion of a dynamic equilibrium between the primitive co- 
hesion and the kinetic energy imparted. by heat. Even 
before the discovery of a definite temperature of transition 
from the amorphous to the crystalline phase we had in our 
hands the proofs that in certain cases the crystalline state 
can be a state of dynamic, rather than of static equilibrium. 


The transition of sulphur from the rhombic to the prismatic | 


form supplies an example of crystalline stability which 
persists only between certain narrow limits of temperature. 
Within these limits the crystal is a ‘living erystal’’ if 
one may borrow an analogy from the organic world. It 
ean still grow, and it will under proper conditions repair 
any damage it may receive. 

The passage, of the same substance through several crys- 
talline phases, each only stable over a limited range of 
temperature, strongly supports the general conclusion 
drawn from the existence of a stability temperature between 
the amorphous and crystalline phases, namely, that the 
crystalline arrangement of the molecules requires for its 
active existence the particular kind or rate of vibration 
corresponding with a certain range of temperature. Below 
this point the crystal may become to all appearance a 
mere pseudomorph with no powers of active growth or 
repair. But these powers are not extinct—they are only in 
abeyance ready to be called forth under the energising 
influence of heat. his temporary abevance of the more 
active properties of matter is strikingly illustrated by the 
early observations of Sir James Dewar at the boiling point 
of liquid air, and more recently at that of liquid hydrogen. 
At the latter temperature even chemical affinity becomes 
latent. In metals it was found that the changes in their 
physical properties brought about by these low temperatures 
are not permanent, but only persist so long as the low 
temperature is maintained. During the past year Mr. 
R. A. Hadfield has supplemented these earlier results by 
making a very complete scries of observations on the effect 
of cooling on the mechanical properties of iron and its 
alloys. The tenacity and hardness of the pure metal and its 
alloys at the ordinary temperature and at — 12° have been 
compared, and it has been found that these qualities are 
invariably enhanced at the lower temperature, but that 
they return exactly to their former value at the ordinary 
teniperature. By the mere abstraction of heat between the 
temperatures of 18° and —182° the tensile strength of pure 
metals is raised 50 to 100 per cent. In pure iron the in- 
crease is from 23 tons per square inch at 18° C. to 52 
tons at —182°; in gold from 15-1 tons to 22-4 tons; and 
in copper from 19-5 tons to 26-4. This increase is not, I 
think, due to the closer approximation of the molecules, 
for the coefficient of expansion of most metals below 0° 
is extremely small. Neither is it due to permanent changes 


of molecular arrangement or aggregation, for Mr. Hadfield | 


has obtained a perfectly smooth and regular cooling . urve 
for iron between 18° and —182°, and there appears to be 
no indication of the existence of any critical point between 
these temperatures. Further, the complete restoration of the 
original tenacity on the return to the higher temperature 
shows that no permanent or irreversible change has occurred 
during cooling. Everything therefore indicates that the 
increase of tenacity which occurs degree by degree as beat 
is removed is due 1o the reduction of the repulsive force 
of molecular vibration, so that the primary cohesive force 
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can assert itself more and more completely as the absolute 
zero is approuched. 

The metals experimented with by Mr. lladfield were all 
in the annealed or crystalline condition, so that the 
molecules must have exerted their mutual attractions along 
the directed axes proper to this state. It is to be expected 
that similar experiments with the metals in the amorphous 
state may throw light on the question whether and to 
what extent the crystailine state depends on a dynamic 
equilibrium between the forces of cohesion and repulsion, 
or whether a directed cohesion exists fully developed in 
ihe molecules at the absolute zero.’ 

The phenomena of the solid state throw an interesting 
light on the interplay of the two great forces, the primative 
or blind cohesion which holds undisputed sway at the 
absolute zero, and the repulsion due to the molecular vi- 
brations which is developed by heat. This interplay we 
know continues through the states which succeed each 
other as the temperature is raised, until a point is reached 
at which the molecular repulsions so far outweigh the 
cohesive force that the substance behaves like a perfect gas. 
The problems of molecular constitution are more likely to 
be elucidated by a study of the successive states between 
the absolute zero and the vaporising temperature than at 
the upper ranges where the gaseous state alone prevails. 
The simplicity of the laws which govern the physical 
behaviour of a perfect gas is very attractive, but we must 
not forget that this simplicity is only possible because 
repulsion has so nearly overcome cohesion that the latter 
may be practically ignored. The attractiveness of this 
simplicity should not blind us to the fact that it is in the 
middle region, where the opposing forces are more nearly 
equal, that the most interesting and illuminating phenomena 
are likely to abound. The application of the gas laws to 
the phenomena of solution and osmosis appears to be one 
of those cases in which an attractive appearance of sim- 
plicity in the apparent relations may prove very misleading. 

Belore passing from the specially metallic qualities of 
gold I will only remind you of the important part it has 
played in the researches on the diffusion of metals by the 
late Sir William Roberts-\usten, and in those of Mr. 
Haycock and Mr. Neville on the freezing points of solu- 
tions of gold in tin, which led to the recognition of the 
monatomic nature of the molecules of metals. 


in’ Solution. 

It has occurred to me that the practice of the cyanide 
Process of gold extraction presents us with several new 
and interesting aspects of the problems of solution. As 
you are aware, the gold is first obtained from the ore in 
the form of a very dilute solution of cyanide of gold and 
potassium from which the metal has to be separated, either 
by passing it through boxes filled with zinc shavings, or 
by electrolysis in large cells. 

The solution as it leaves the cyanide-vats may contain 
gold equal to 100 grains or more per ton, and as it leaves 
the precipitating-boxes it may contain as little as 1 or 
2 grains and as much as 20 grains. In the treatment of 
slimes much larger volumes of solution have to be dealt 
with, and in this case solutions containing 18 grains per 
ton have been regularly passed through the precipitating- 
boxes, their gold content being reduced to 12 grains per 
ton. In round numbers we may say that 1 gram of gold 
is recovered from 1 cubic metre of solution, while o-1 gram 
is left in the solution. Even from the point of view of the 
physical chemist we are here in presence of solutians of a 
very remarkable order of dilution. .\ solution containing 
I gram per cubic metre is in round numbers N/200,000, 
and the weaker solution containing o1 gram _ is 
N ‘2,000,000. It is convenient to remember that the latter 
contains a little more than 13 grains per ton. In experi- 
ments on the properties of dilute solutions the extreme 
point of dilution was reached by Kohlrausch, who employed 
solutions containing 1/100,000 of a gram-molecule of solute 
per litre for his conductivity experiments. _These solutions 
were therefore twice as strong as the gold solution with 
1 gram per cubic metre, and twenty times as strong as the 
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1 Since the above was written a series of observations has heen made on 
the influence of low temperature on the tenacity of pure metals in the 
amorphous condition, These observations will form the snhject of a separate 
communication to the Section. 
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more dilute solution. This fact must be my excuse for 
placing before you the results of a few simple calculations 
as to the molecular distribution in these solutions, which 
have certainly given me an entirely new view of what con- 
stitutes a really dilute solution from the molecular point 
of view. 

In estimating the number of molecules in a given volume 
of solution the method adopted is to divide the space into 
minute cubical cells, each of which can exactly contain a 
sphere of the diameter of the molecule. In this way a 
form of piling for the molecules is assumed which, though 
not the closest possible, may quite probably represent the 
piling of water molecules. Taking the molecular diameter 
as o-2X10-° millimetres—a figure which is possibly too 
small for the water molecules and too large for the gold 
—it is found that a cubic millimetre of solution contains 
125x10' molecules, or 125 quadrillions. The head of an 
ordinary pin, if it were spherical, would have a volume 
of about 1 cubic millimetre. 

If these water molecules could be arranged in a single 
row, each molecule just touching its two nearest neighbours, 
the length of the row would be 25,000,000 kilometres. A 
thread of these fairy beads, which contained the molecules 
of one very small drop of a volume of 6 cubic millimetres, 
would reach from the earth to the sun, a distance of 
about 150,000,000 kilometres. 

In a solution containing 14 grains of gold per ton, or 1 
decigram per cubic metre, the ratio of gold molecules to 
water molecules is as 1: 193,000,000. Each cubic milli- 
metre of the solution, therefore, contains 6,500,000,000 gold 
molecules. If these are uniformly distributed throughout 
the solution each will be about 400 micro-millimetres, or 
1/60,000 of an inch, Irom its nearest neighbours. This 
is not really very wide spacing, for the point of the finest 
sewing-needle would cover about 1,500 gold molecules. 

If a cubic metre of solution could be spread out in a 
sheet one molecule in thickness it would cover an area of 
1,680 square miles, and nowhere in this area would it be 
possible to put down the point of the needle without touch- 
ing some hundreds of gold molecules simultaneously. 

According to Prof. Liversidge, sea-water contains on 
the average about 1 grain of gold per ton. If this is the 
case, then the above figures for the dilute cyanide solution 
apply with only a slight modification to sea-water. No 
drop, however small it may be, can be removed from the 
ocean which will not contain many millions of gold mole- 
cules, and no point of its surface can be touched which is 
not thickly strewn with these. From this molecular point 
of view we must realise that our ships literally float on a 
gilded ocean! 

From time to time adventurers arise who attempt to 
launch upon this gilded ocean unseaworthy ships Ireighted 
with the savings of the trusting investor. In order that 
nothing which has been said here may tempt anyone to 
contribute to the freighting of these ships, let me hasten 
to point out that the weakest of the cyanide solutions here 
referred to is richer in gold than sea-water is reported to 
be. The practical conclusion from this comparison is 
sufficiently obvious. If the cyaniding expert, whose business 
it is to extract gold from dilute solutions, finds that it 
does not pay to carry this extraction beyond a concentra- 
tion of 2 or 3 grains per ton, even when the solution is 
already in his hand, and when, therefore, the costs of 
treatment are at their minimum, how can it possibly 
pay to begin the work of extraction on sea-water, a 
solution of one-half the richness, which would have to 
be impounded and treated by methods which could not 
fail to be more costly in Jabour and materials than the 
simple process of zinc-box precipitation? It is generally 
unsafe to prophesy, but in this case I am rash enough to 
risk the prediction that if ever the gold mines of the 
Transvaal are shut up it will not be owing to the com- 
petition of the gold resources of the ocean. 

In these calculations with reference to the dilute cyanide 
solutions it is assumed that the gold molecules are uni- 
formly distributed, that they are practically equidistant 
from each other. There appears to me to be considerable 
doubt whether we have any right to make this assumption. 
Leaving out of account for the moment the action of 
the water molecules, it would appear that as long as the 
gold molecules are so numerous that a uniform distribution 
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would bring them within the range of each other’s at- 
traction, we can imagine that all submerged molecules 
would be in equilibrium so far as the attractions of their 
own kind are concerned, being subjected to a uniform pull 
in all directions. This condition would certainly make 
for uniform distribution. But when the distance between 
them exceeds the range of the molecular forces, it is 
evident that an entirely new condition is introduced, and 
it seems not improbable that the widely distributed mole- 
cules would tend to drift into clouds in which they are 
brought back within the range of these forces. The range 
of the cohesive forces in water and aqueous liquids is 
usually taken from 50 to too micro-millimetres, and I am 
disposed to think that ten times this amount would not 
be an excessive estimate of the range in the case of gold. 
If the range for gold be taken as 500 micro-millimetres, 
then the gold molecules of the dilute gold solution, which 
are spaced at 400 micro-millimetres apart, are just within 
the range of each other’s attraction, and their distribution 
is, therefore, likely to be uniform. But by a further dilu- 
tion to half concentration, the equilibrium: would be liable 
to be disturbed, and denser clouds of gold molecules would 
be formed, with less dense intervals between them. 

In preparing the zinc boxes through which the gold solu- 
tion is passed, very great care has to be exercised to 
ensure that the contact surface of the zinc is used to the 
best advantage. With this object the packing of the zinc 
shavings is so managed that the solution is spread over 
the zinc surface in as thin sheets as possible. The object, 
of course, is to bring as many of the gold molecules as 
possible into actual contact with the zinc. The gold mole- 
cules found in the solution leaving the boxes are those 
which have not been in contact with the zinc. Yet we 
have seen that these molecules are still so numerous that 
they are within 1/60,000 of an inch of each other. If 
these molecules are in a state analogous to the gaseous 
state, with diffusive energy of the same order as that of 
the gas molecule, it is difficult to imagine how they can 
escape without coming in contact with the zine surface 
during their tortuous passage through the boxes and being 
deposited there. Yet they do escape, even when the velocity 
of the solution in passing over the zinc surfaces is so slow 
as 10 cm. per minute or 1-6 mm. per second. 

We may regard the condition of these isolated gold 
molecules, or the more complex auricyanide of potassium 
molecules, as typical of that of the solute molecules in a 
dilute solution of any non-volatile solid. They are sold 
molecules sparsely distributed among a multitude of in- 
tensely active solvent molecules, the temperature of the 
solution being many hundred degrees below that at which 
they could of themselves assume the greater Ireedom of 
the liquid or gaseous state. These solute molecules have 
to a great extent been set free from the constraining effect 
of their cohesive forces, but it is important to remember 
that this freedom has not been attained by the increase 
of their own kinetic energy as in liquefaction by heat. 
Their freedom and the extra kinetic energy they have 
acquired have in some way been imparted to them by 
the more active solvent molecules; for, if the solvent could 
be suddenly removed, leaving the solute molecules still 
similarly distributed in a vacuous space, they would eventu- 
ally condense into a solid aggregate. This must be the 
case, for the non-volatile solute has no measurable vapour 
pressure at the temperature of the solution. The kinetic 
energy of the solute molecules is of itself quite insufficient 
to endow them with the properties of the gaseous or even 
of the liquid molecule, even when their cohesive forces 
have been weakened or overcome by separation. 

If the energy employed in this separation is not intrinsic 
to the solute molecule then it must in some way have been 
imparted by the solvent molecules. It therefore becomes 
important to compare the energy endowment of one set of 
molecules with that of the other. 

Compared with other solids, ice at its freezing point has 
very little hardness or tenacity: the cohesion of its 
molecules has been much relaxed by the great absorption 
of heat energy between the absolute zero and ihe freezing 
point. If an average specific heat of o-5 over the whole 
range be assumed, the heat absorption of one gram amounts 
to 136-5 calories. In the transition to the liquid state at 
o° a further absorption of 79 calories takes place, so that 
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a gram of liquid water at the freezing point contains the 
heat energy of 215-5 calories. The fact that water has 
the high vapour pressure of 4-6 mm. of mercury at the 
freezing point is probably a result of this enormous store 
of energy. As a liquid, therefore, it is natural to expect 
that its molecules will exhibit effects proportionate to this 
great store of energy. This expectation appears to be 
realised when we consider not only its properties as the 
universal solvent, but its osmotic and diffusive energy in 
solutions in which it is the solvent. 

To complete the comparison it is only necessary to 
calculate the heat energy of gold at 0°. ‘Taking its specific 
heat as 0-032, a gram of gold at 0° contains 8-7 caloriés. 
A gram-molecule, therefore, contains in round numbers 
1700 calories as compared with 3880 calories in a gram- 
molecule of water. 

Taking into consideration not only this greater store 
of energy, but also the much smaller cohesive force of water 
as compared with the majority of solid solutes, there can 
be no doubt that the active réle in aqueous solutions of 
this type must be assigned to the solvent, not to the solute 
molecules. 

This leads to the importont conclusion that the energy 
of solution, of diffusion, and of osmosis is due, not to the 
imaginary gaseous energy of the solute, but to the actual liquid 
energy of the solvent molecules. When this conclusion is 
reached a new physical explanation of these phenomena is 
in our hands, and we are relieved from the strain to the 
imagination involved in the application of the gas theory 
to solutions of non-volatile solids. 

This transference of the active réle to the solvent mole- 
cules does not in any way affect the well-established con- 
clusions based on the laws of thermodynamics as to the 
energy relations in these phenomena, for it has always 
been recognised that these conclusions have reference to 
the average conditions prevailing in large collections of 
relatively minute units. Wherever the gas analogy has 
appeared to hold it has not necessarily involved more than 
this, that the observed effects are in proportion to the 
number of these minute units in a given volume. 

In applying the gas theory to the physical explanation 
of osmotic pressure it has been the custom to regard this 
pressure as directly due to the bombardment of the semi- 
permeable membrance by the solute molecules. But this 
conception completely ignores the fact that the pressure 
developed is a hydrostatic, not a gaseous pressure, and 
that the hydrostatic pressure results directly from the 
penetration of the solvent anolecules from the other side 
of the partition. 

It appears to me more natural to abandon the gas 
analogy altogether, to regard the molecules as in the solid 
and liquid condition proper to their temperature, and to 
apportion to them their respective parts in the active 
changes according to their obvious endowment of energy. 

Applying this view to the case of a solution and a solvent 
separated by a semi-permeable membrane, it is seen that 
the pressure rises on the solution side, because the pure 
solvent molecules on the other side have some advantage 
for the display of their energy over the similar molecules 
in the solution. This effect in its most general form may 
be attributed to the dilution of the solvent by the solute 
molecules, In cases where the osmotic pressure appears 
to obey Boyle’s law the effect is exactly measured by the 
number of solute molecules per unit volume. But the facts 
of this position are in no way changed if the effect is 
taken to be due to the activity of an equal number of 
solvent molecules, for we then see that each solute molecule 
by cancelling the activity of one solvent molecule on the 
solution side permits a solvent molecule from the other 
side to enter the solution. 

What the exact mechanism of this cancellation is there 
is at present no evidence to show, and the caution origin- 
ally given by Lord Kelvin with reference to the undue 
forcing of the gas analogy must also be applied to the 
suggestion now put forward. But as a means of making 
the suggestion a little more clear I give here a simple 
diagram on which a represents a single perforation in a 
semi-permeable membrane, Pp, on both sides of which there 
is only pure solvent. For the sake of clearness the mole- 
cules are shown only as a single row. Normally there will 
be no passage of solvent molecules from side to side, for 
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the average kinetic energy of the rtmolecules on both sides 
is equal. This state of equilibrium is indicated on the 
diagram by marking with a cross the molecule which is 
exactly halfway through the partition. 

At B a single solute molecule, s, has been introduced at 
the right side. If this molecule exactly cancels the energy 
of one solute molecule at its own end of the row, the 
equilibrium point will move one molecule to the right, the 
solvent molecules will move in the same direction, and 
one of their number will enter on the solution side. So 
long as the row includes one, and only one, solute molecule, 
the equilibrium will remain unchanged and no more solute 
molecules will pass in. If another solute molecule arrives 
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on the scene, the equilibrium will again be disturbed in 
the same way as before, and another solvent molecule will 
pass into the solution. 

This mechanism accomplishes to some extent the work 
of a ‘‘ Maxwell Demon,’’ in so far at least as it takes 
advantage of the movement of individual molecules to raise 
one part of a system at a uniform temperature to a higher 
level of energy. 


A Mechanical View of Dissociation in Dilute Solutions. 


The view that the phenomena of solution depend on the 
relative kinetic energy of the solvent and solute molecules 
appears to apply with special force to the phenomena of 
dissociation in dilute solutions. Under the gas theory there 
does not appear to be any reason why the solute molecules 
should dissociate into their ions. So obvious is this absence 
of any physical motive that Prof. Armstrong has 
happily referred to the dissociation as ‘‘the suicide of 
the molecules.’’ Others have proposed to ascribe the phe- 
nomenon to what might be called ‘‘ the fickleness of the 
ions,’’ thus supposing that the ions have an inherent love 
of changing partners. These may be picturesque ways of 
labelling certain views of the situation, but the views 
themselves do not appear to supply any clue to the physical 
nature of the phenomena. With the acceptance of the 
view that the phenomena of solution are largely due to the 
kinetic energy of the solvent molecules, the phenomena of 
dissociation also appear to take their place as a natural 
result of this activity. For consider the situation of an 
isolated molecule of cyanide of gold and potassium closely 
surrounded by and at the mercy of some millions of water 
molecules all in a state of intense activity. The rude 
mechanical jostling to which the complex molecule is sub- 
jected will naturally tend to break it up into simpler 
portions which are meckanically more stable. The me- 
chanical analogy of a ball mill in which the balls are self- 
driven at an enormous velocity is probably rather crude, 
but it may at least help us to picture what, on the view 
now advanced, must be essentially a mechanical operation. 

In importing this mechanical view of the breaking down 
of complex into simpler molecules we are not without 
some solid basis of facts to go upon. My own observ- 
ations have shown that even in the solid state the crystalline 
molecule can be broken down by purely mechanical means 
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into the simpler units of the amorphous state; and, 
further, that the water molecules of a crystal may by the 
same agency be broken away [rom their combination with 
the salt molecules. Since the publication of the earlier of 
these observations Prof. Spring has shown that the acid 
sulphates of the alkali metals may be mechanically decom- 
posed into two portions, one of which contains more acid, 
and the other more base than the original salt. {t is 
important to recognise that in these three apparently short 
steps the transition has been made from the overcoming 
of the simple cohesion of similar molecules in contact with 
each other to the breaking asunder of the chemical union 
of dissimilar molecules. At each step the solid molecules 
appear, not as mere ethereal abstractions, but as sub- 
stantial portions of matter which can be touched and 
handled mechanically. 

The physical properties of a gas are primarily due to its 
being an assemblage of rapidly moving molecules. These 
simpler and more general properties can coexist with, and 
may be modified by, the more complex relations introduced 
by chemical affinity as it occurs in compound gases and 
mixtures, 

it appears to me quite legitimate similarly to regard the 
physical properties of a liquid as due to its being an as- 
semblage of rapidly moving molecules. The liquid system 
is highly condensed, and the motions of its molecules are 
controlled by the cohesive as well as by the repulsive 
forces. The closer approximation of the molecules may 
reduce their mean free path to an extremely small amount, 
or it may even cause their translatory motion to disappear, 
so that the whole kinetic energy of the liquid molecules 
may be in the form of rotation or vibration. 

As we can imagine a perfect gas, so also may we 
imagine a perfect liquid, the physical properties of which 
are as simply related to the laws of d¥namics as are those 
of the gas. But the conditions of the liquid state being 
also those most favourable to the play of chemical affinity, 
the internal equilibrium of solutions or of mixed liquids 


must be a resultant of this affinity together with the 
primary forces of the ideal liquid state. 
An ideally perfect solution—that is, a solution the 


physical properties of which are determined solely by the 
number of molecules it contains in a given volume—must 
consist of a solvent and a solute which haye no chemical 
affinity for each other, so that their molecules will neither 
associate nor dissociate in solution. Probably only com- 
paratively few solutions will be found which even ap- 
proximate to this ideal perfection. But it appears to me 
that the study of the problems of the liquid and the dis- 
solved states may be much simplified by the recognition 
(1) that the primary physical properties of liquids and 
solutions are due to the fact that they are assemblages of 
molecules endowed with the amount and the kind of kinetic 
energy which is proper to their temperature; and (2) that 
as these primary physical properties of the liquid and dis- 
solved states may be masked and interfered with bv 
cheinical affinity, they should be studied as far as possible 
in examples where the influence of this [crce is either 
absent or at a minimum. 


NOTES. 


WE regret to learn of the death, at the age of seventy- 
eight, of Dr. T. R. TVhalén, professor of physics at the 
University of Upsala, and one of the mest eminent Swedish 
men of science. The Rumford medal was awarded to him 
by the Royal Society for his researches on spectrum 
analysis, and a gold medal was awarded to him by the 
Swedish Association of lronmasters in i874 for his in- 
vestigations of magnetic iran ore deposits. 


A Revier telegram from Berlin states 
national Conference for the Investigation of Earthquakes 
met on Tuesday at the Ministry of the Interior, under 
the presidency of Privy Councillor Dr. Lewald. All the 
States which possess organised staffs for the investigation 
of carthquakes were invited by the German Government 
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to take part in the conference. The conference is expected 
to last two days. 


Tue Government Eclipse Expedition in charge of Sir 
Norman Lockyer, K.C.B., has arrived at Palma, Balearic 
Islands, where the instruments will be erected for observ- 
ations of the total solar eclipse on August 30. A Reuter 
telegram from Madrid reports that the telegraph authori- 
ties have decided to frank all telegrams dispatched by 
members of the various astronomical expeditions regarding 
observations of the eclipse. 


Tue London County Council has erected a memorial 
tablet on No. 14 Hertford Street, Park Lane, where 
Edward Jenner, the originator of vaccination, resided in 
1803; and also on No. 34 Gloucester Square, Hyde Park, 
where Robert Stephenson, the engineer, resided at one 
time. 


Tue death is announced of the Rey. Dr. J. Keith. He 
was one of the Irading educationists of the north of Scot- 
land, and took an active interest in scientific pursuits, 
especially botany. 


Tre Times correspondent at Wellington, N.Z., states 
that the Postmaster-General hopes, with the cooperation 
of Australia, to have wireless telegraphv established across 
the Tasman Sea within twelve months. The cost will be 
28,000l. 


Tue meeting of the tenth International Navigation 
Congress will be held at Milan from September 24-30. 
Particulars can be obtained from the secretary, M. 
Dufourny, 38 Rue de Louvain, Brussels, or from Mio 
Saujast Di Teulada, Villa Real, Milan. 


Mr. W. E. Lancpox, formerly telegraph superintendent 
and chief of the electrical department of the Midland 
Railway, died on Saturday last, August 12. He was for 
many years a member of the Institution of Electrical 
Engineers, and was president for the session of 1901-2. 


Profs. Rupert Boyce axnp RoxaLtp Ross, of the Liver- 
pool School of Tropical Medicine, left Liverpool on Satur- 
day by the Campania for New York. They are proceeding 
to New Orleans, their services having been offered to the 
authorities in connection with the outbreak of vellow 
fever at that port. 


A Reuter message [rom Hong Wong, dated August 12, 
reperts that for nine hours a continuous series of earth- 
quake shocks, two of them prolonged, have been felt at 
Macao. Slight shocks have been experienced in Hong 
kong. An earthquake shock was felt at Chamonix on 
August 13, at 10.30 ain. The usual subterranean rumbling 


noise was heard. 


Mr. GERALD DupGcrox has been appointed by the 
Secretary of State for the Colonies to examine and report 
upon questions relating to the development of the agri- 
cultural resources (including cotton) of British West Africa. 
His title is Superintendent of Agriculture for the British 


West African Colonies and Protectorates. 


Tue weather report issued by the Meteorological Office 
for the weck ending August 12 shows that in all the 
eleven districts into which the British Islands are divided 
the rainfall since the beginning of the vear is below the 
average, except in the north of Scotland, where the excess 
is 5.2 inches. The deficiency amounts to 4-6 inches in 
the north-east of England, and to 3-0 inches in the Midland 
counties. While at the end of the week in question nearly 
the whole ot England and Ireland were under the influence 
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of high barometric pressure, an area of low pressure lay 
over Italy and the Adriatic; these conditions caused an 
unusually heavy fall of rain over the whale of Switzer- 
land during the night of August 11-12, exceeding 2 inches 
in amount at several places, with carly snowfall at the 
high-level stations. 


{x a recent issue (August 5) the .cademy directs atten- 
tion to a curions poetical tribute—composed by a French 
mathematician—to Archimedes, referring to the evaluation 
of 7, which, set out in thirty places of decimals, 
3-141592053589703238462043393279. It will be observed 
that each of the thirty-one words in this quatrain contains 
the number of letters corresponding with the successive 
numbers in the numerical expression :— 


is 


Hoa ok § 9 a © g 8 5 
One j'aime & faire apprendre un nombre utile aux sages 
8 9 
Immortel Archiméde, artiste ingénieur ! 
3. B&B 3B 8 4 G 2 6 
Qui de ton jugement peut priser la valeur? 
cee jee 8} 8 ey 9 


Pour moi ton probléme cut de pareils avantages. 


The Frankfurter Zeitung reproduces the French verse, and 
adds a similar effort emanating from a German poet and 
geometrician :— 


Fo dh ey 9 a © —& 
Dir, o Held, 0 alter Philosoph, Du Ricsen-Genic ! 
§ § 8 9 
Wie viele Tansende bewundern Geister, 
2 3 8 


himmilisch wie Du und gottlich !— 
4 6 2 6 


Noch reiner in Aeonen 


bo 38 3 8 


wird das uns strahlen, 
coe 
wie im lichten Morgenrot ! 


The Academy asks for English parallels to these efforts. 


Tue fifth instalment of the ‘* Fauna of New [England ”’ 
has just been issued in the seventh volume of Occasional 
Papers of the Boston (U.S..1.) Socicty of Natural History, 
and coinprises a list of the crustacea, by Miss M. J- 
Rathbun. ‘The number of species recorded is 390. 


WeE have received a copy of the sixth annual report of 
the Plymouth Municipal Museum and Art Gallery, in 
which are recorded the additions made to the collections 
during the past vear, which are numerous. As regards the 
biolagical and geological sections, the committee 
apparently of opinion that a ommiiunt 
gatherum is preferable to a representative local collection 
—an opinion not shared hy ourselves. In looking over 
the list of additions to the geological serics, we were 
somewhat surprised to find the entry of a cast 
Archacopteryx sinensts, which is, however, evidently a 
misprint for 1. We also netice molybdinite in 
place of molybdenite. 


is 


miscellaneous 


as 


siemensy. 


Tue latest issue (vol. xv., part ii.) of the Proceedings | 


of the Cotteswold Naturalists’ Field Club contains two 
papers dealing with local subjects, namely, one by Mr. 
L. Richardson on the effects cf earth-pressure on the 
euper rocks in the neighbourhood of [ldersfield, and 
a second, by Mr. C. Upton, on some Cotteswald Oolitic 
brachiopeds. In the latter communication the author, 
after alluding to the extreme difficulty of determining the 
various forms of Rhynchonella, feels himself justified in 
describing two species of that genus as new, and likewise 
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two new terebratulas. 
mens from Cyprus, experiences in Korea, and certain early 
Indian stone monuments. 


Other papers deal with rock speci- 


Tue third part of vol. xxv. of Notes from the Leyder 
issued on Apri] 15, comprises cleven short 
articles dealing with various invertebrate groups, among 
which one on Trochidze by Mr. M. M. Schepman, and a 
second on the collection of chitons in the Leyden Musenm 
by Dr. Wi. F. Nierstrasz, arc illustrated. Among the 
other contents reference may be made to five by Mr. 
C. Ritsema an various groups of beetles, and a sixth by 
Mr. E. Jacobson (communicated by the Rey. E. Wasmann) 


Museum, 


on the Javan ant Polyrhachis dives. lt is well known 
that the oriental ant QCicophylla smaragdina has the 
remarkable habit of employing its larva: (which have 


special silk-glands for making their own cocoons) to glue 
together the edges of leaves for the benefit of the ants 
themselves, and the Javan species uses its larva in the 
same manner to spin nests. 


In the Records of the Australian Museum (vol. vi., 
part i.) Mr. R. Etheridge describes the fore-part of a 
huge fish from the Lower Cretaceous of Queensland allied 
to the well known Portheus and Ichthyodectes of the 
same epoch. The specimen is provisionally assigned to 
the former genus, with the designation I. marathonensts, 
in reference to Marathon, place of origin on the 
Flinders River. Later on in the same journal Mr. W. J. 
Rainbow makes an interesting addition to the subject of 
social spiders. It appears that some time ago the museum 
received two huge shawl-like webs taken from the 
Jenolan Caves, the larger of which measures 12 feet in 
length and about 4 feet in maximum width. Both webs 
are closely wrought, and are evidently the work of a 
large community of a spider referred to new species under 
the name of .lmanrobius socialis. 


its 


To the Muay issue of the Proceedings of the Philadelphia 
Academy Mr. B. Smith contributes a suggestive paper on 
senility in gastropods, mainly based on the study of the 
Tertiary genus Volutilithes. In most extinct gastropods 
changes of ornamentation may be observed as the earlier 
are compared to the later whorls; a normal succession of 
such changes being noticeable, which varies but little in 
widely sundered groups, although mest families display 
certain distinctive features in this respect. Infancy, youth, 
and maturity are represented by distinctive styles in the 
ontogeny of a species, but these stages cannot always, 
perhaps from the imperfection of the geological record, be 
correlated with ancestral types. Senile features, of which 
several usually occur together in the last whorl, do not 
all necessarily appear at exactly the same time in the 
ontogeny. Senile species or genera never transmit de- 
scendants, being the terminal members of short branches. 
Evolution among gastropods seems, indeed, to work some- 
times rapidly and sometimes slawly, those forms in which 
it is rapid and bizarre constituting the aforesaid senile 
offshoots. 


Rejuvenation (Verjungung) forms the subject of an 
interesting communication by Mr. E. Schultz, of St. 
Petersburg, to Biologisches Centrathlatt of July 15. Start- 


ing with the fact that in the genital chamber of fasting 
planarians not only may the whole organ be to 
undergo a retrograde development to its origina! embryo- 
logical condition, but the differentiated epithelial cells 
of this organ may be observed to lose their mutual con- 
nection, to become rounded, and ta resume their embryo- 
logical state; the author proceeds to argue that periods. 


seen 
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of fasting and torpor, together with the phenomenon of 
encysting, are of great importance in regard to the re- 
juvenation of tissue, and consequently to the duration of 
life of the animal. Primé facie, such periods of rest and 
rejuvenation would seem to imply longevity in the species 
in which they occur, and it is therefore suggested that 
such animals as dormice, badgers, bats, moles, bears, 
hamsters, and tortoises and many other reptiles are in 
all probability long-lived. Except in the case of tortoises, 
our information on this point is, however, very defective. 
On the other hand, some other explanation must be sought 
for the longevity which is known to occur in many kinds 
of birds. The paper concludes with speculations and 
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theories connected with the subject. 


In the July number of the Psychological Bulletin (ii., 
No. 7) Mr. Shepherd Franz describes anomalous time 
teactions in a case of manic-depressive depression. 


Tur Bulletin of the Johns Hopkins Hospital for July 
(xvi., No. 172) contains an interesting contribution to the 
history of medicine in Maryland during the revolution 
(1775-1779) by Dr. Walter Steiner, various medical 
articles, proccedings of societies, &c. 


Tur Journal of Anatomy and Physiology for July (GIS, 
part iv.) contains papers by Dr. Gaskell, F.R.S., on the 
origin of the vertebrates deduced [rom the study of the 
ammoceetes, by Dr. Wright on skulls from the round 
barrows of east Yorkshire, by Dr. Cameron on the de- 
velopment of the retina in Amphibia, and a report by 
Dr. Bertram Windle on recent teratological literature, 
together with several articles of anatomical interest. 


THe Journal of Hygiene for July (v., No. 3) contains 
papers on canine piroplasmosis by Drs. Nuttall, Graham 
Smith, and Wright, and one on bovine piroplasmosis by 
Mr. Mettam. Dr. Boycott details an experimental case 
of skin infection with ankylostoma, and Mr. MacConkey 
contributes important paper on lactose-fermenting 
bacteria in faces, Colonel Leishman, Captain Harrison, 
and Lieuts. Smallman and Tulloch describe very fully 
an investigation upon the blood changes following anti- 
typhoid inoculation; this and several other interesting 
papers complete the contents of an excellent number. 


an 


Iy a report on the metropolitan water supply, Dr. 
Scott Tebb, the public analyst for Southwark, points out 
that five out of the seven committees of inquiry which 
have investigated the quality of the Thames water have 
condemned the river as a source of domestic supply to 
the metropolis, that the quality of the water as indicated 
by analysis has shown no substantial improvement during 
the last thirty years, that the river is extensively polluted, 
and that it is doubtful if this can ever be prevented. He 
therefore recommends that London should as soon as 
possible abandon the Thames as a source of domestic 
supply, a conclusion neither new nor novel. But when 
in the body of the report it is stated that “we know 
nothing of the essential cause of either typhoid fever or 
cholera, and the medical profession is as much in the 
dark now as it was qo years ago’”’ (respecting these 
diseases), it becomes doubtful how much weight should be 
attached to Dr. Tebb’s conclusions. A large portion of 
the report is filled with abstracts from papers and books, 
mostly old, attempting to show that the cholera vibrio 
and typhoid bacillus have nothing to do with the respective 
diseases, the overwhelming evidence on the other side 
being completely suppressed. 
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A xumper of new plants or new localities for previously 
recorded Indian plants are given in Nos. 4 and 5 of 
vol. Ixxiii., part ii., of the Journal of the Society of 
Bengal. Dr. Prain records several new species from 
Sikkim, including a Geum and a Potentilla, which are 
figured, five new species from Burma, and two new 
orchids from Chota Nagpur. Also Dr. Prain and Mr. 
Burkill have a note on a new yam, not, however, fit for 
food, which was collected abundantly in Burma. In 
another note Mr. J. R. Drummond describes a new Scirpus 
from Baluchistan, with some allied species. 


It is characteristic of the Americans that when they 
took over the Philippines they accepted also the responsi- 
bilities thereby entailed. In 1837 Father Blance published 
a‘ Flora de Filipinas,”? enumerating more than a thousand 
species and varicties; the descriptions were in many cases 
imperfect, Blanco’s knowledge of the plants of neigh- 
bouring countries was slight, and unfortunately his 
herbarium has been lost, so that except where types have 
been preserved in European herbaria, identification has 
becn most difficult. Mr. E. D. Merrill has prepared a 
review of the three cditions and appendix, of the flora to 
summarise present knowledge and to provide a basis for 
further identification by collectors; the volume forms 
No. 27 of the Publications of the Bureau of Government 
Laboratories, Manila. 


Ix the Botanic Gardens at Brussels special facilitics 
have been provided for students for many years in the 
matter of plant collections, notably of economic, also of 
officinal and poisonous plants. More recently, in 1902, it 
was decided to lay out four groups of plants which should 
be geographical, systematic, evolutionary (phylogenique), 
and physiological (éthologique), in addition to a group of 
xerophytes. Copies of the pamphlets explaining the 
arrangements and the nature of the collections, which are 
supplied to students, have been received. The evolutionary 
collection is designed to illustrate variability, heredity, 
and the origin of new varieties and species. The plants 
that constitute the ‘“‘ collection éthologique ’’ have been 
selected on account of their showing special developments, 
whether for nutrition, reproduction, or some other pur- 
pose. A honse has been devoted to xerophytes cver 
since Demoulin’s collection was presented in 1882; this 
has been extended, and a novel feature of the present 
system is the arrangement of a number of species of 
cactus as a practical exhibition of an evolutionary serics. 


Money-Boxes in the form of mamma are made in 
Germany and Italy, and these form the subject of a paper 
by F. Rosen in Globus (Ixxxvii. p. 277). In olden times 
the mamma was the symbol of abundance, blessings 
and wealth, therefore this form is peculiarly appropriate 
for money-boxes; but money-boxes are not ancient. In 
prehistoric times vessels were frequently made in the form 
of mammez, and they are still so made by the folk. The 
author refers to the pomegranate as an ancient symbol of 
riches and good fortune; one half of it has some resem- 
blance to a mamma, and the numerous seeds it contains 
suggest fertility, The mamma was certainly a luck-symbol, 
and Astarte, Aphrodite, and Isis were luck-goddesses. 
Astarte, Venus, and Isis were protective patronesses of 
sailors. He refers to the fact that one often finds money- 
boxes in the form of pigs; the ‘‘ lucky pig” is an ex- 
tremely common talisman in Germany. Pregnant sows 
were offered to Demeter or Ceres because of the great 
fertility of this animal. Leland (“ Etruscan Roman 
Remains,” p. 255) says, ‘‘ Ceres was pre-emincntly a 
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goddess of fertility, therefore of good luck and all genial 
influences; hence little gold and silver pigs were offered 
to her, and also worn by Roman ladies, partly to ensure 
pregnancy, and partly for luck.” 


Tne recent issues of the Monthly Weather Review of 
the U.S. Weather Bureau contain, inter alia, some im- 
portant articles by Prof. Bigelow on the application ol 
mathemutics to meteorology, an the diurnal periods in the 
lower strata of the atmosphere, and on the observations 
with kites at the Blue Hill Observatory, from 1897-1902. 
In the first-named paper, the author points out that no 
branch of modern science has suffered more severely than 
meteorology by the misapplication of good mathematics to 
good observational data, and that the results of recent 
balloon and kite observations show that nearly ihe entire 
range of general theory of the circulation of the atmo- 
sphere must be pronounced a misfit. We think we are safe 
in saying that no other meteorological journal can compare 
with the Monthly Weather Review in its endeavour to 
popularise meteorological science, by the publication of 
original articles, reprints, and translations [rom foreign 
papers. The ordinary meteorological tables are based on 
data from about 3583 stations, some of which belong to 
countries outside the United States. Since December, 1904, 
the Weather Bureau has received a large number of 
reports giving simultaneous observations over the Atlantic 
and Pacific Oceans made at Greenwich—noon. These are 
charted, and, with corresponding land observations, will 
form the [ramework for daily weather charts of the globe. 
As a further instance of disseminating useful information, 
we may refer to an article on forecasting the weather and 
storms, by Prof. W. {.. Moore, in the National Geo- 
graphic Magasine for June, illustrated by a number of 
weather charts. The author points out, with justice, that 
to anyone who will read the text, and carefully follow 
the charts which illustrate and make it clear, the daily 
weather chart will be an object of interest as well as of 
pleasure and profit. Every step taken, from the receipt of 
the observations to the publication of the weather chart 
and preparation of forecasts, is explained with clearness 
and precision. 


SEVERAL simple forms of instruments affording a rapid 
and accurate means of determining the paths of refracted 
and reflected rays through any optical svstem are described 
by Mr. J. R. Milne in the Proceedings of the Royal Society 
of Edinburgh (vol. xxv., p. 806). 


Iv is well known that the minimum potential of a point 
discharge is increased by the discharge, a blunting or 
powdering of the point occurring. That the blunting 
is, however, not responsible for the rise in potential 
appears evident [rom a series of experiments made by 
Mr. F. R. Gorton and described in the Verhandl- 
ungen of the German Physical Society (vol. vii., p. 217), 
where it is shown that under the influence of either an 
ultra-violet radiation or the radiation of radium the blunted 
point recovers its original value for the minimum potential. 
The blunting of the point is thus a minor [factor in the 
question, and the conditions are investigated in which 
constant, reproducible values can be obtained so that the 
subject may be more fully investigated. 


In the July number of the American Journal of Sctence 
Mr. D. Albert Kreider describes a special form of volta- 
meter in which the accuracy and sharpness of the volu- 
metric method of estimating iodine by means of sodium 
thiosulphate are utilised. A special form of potassium 
iodide cell is adopted in which iodine is liberated by the 
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action of the current; its amount is then readily ascer- 
tained by direct titration. The results obtained agree very 
closely among themselves if a certain current be not ex- 
ceeded, the difference then not exceding 1 part in 10,000; 
but the results are uniformly higher by 0-06 per cent. to 
0-09 per cent. than are shown by a silver voltameter placed 
in the circuit. The rapidity and simplicity of the method 
should adapt it for practical application. 


Pror. BaLpiano, writing in the Aiti dei Lincet, xiv., 12, 
gives an account (read June 18) of the work of Prof. 
Augusto Piccini, whose death occurred on April 16. While 
Piccini’s most important researches were connected with 
the periodic law of Mendeléeff, attention is directed to a 
little-known article on oxygenated water written by him 
two years ago for the ‘‘ Encyclopedia of Chemistry,” in 
which the theory was advanced that the atoms of oxygen 
which it contains are in the form of a combination inferior 
to that of water. 


An interesting application of the mathematical theory 
of elasticity is given by Prof. Vito Volterra in the Att 
dei Lincei, xiv., 12. The problem is that of an elastic 
ring or hollow cylinder of rectangular radial section from 
which a slice is removed and the separated parts joined 
together, and the two cases are considered where the 
fissure is radial and where the portion removed is of 
uniform thickness. From calculation, the author found 
expressions representing increase of internal length, de- 
crease of external length, and distortion of the lateral 
surface of the cylinder into a form concave outwards, and 
experiments conducted with actual cylinders of caoutchoue 
closely reproduced all the results of calculation. 


Dr. Roserto Bonora, of Pavia, discusses in the 
Lombardy Rendiconti, xxxviii., 11, the theorems of Padre 
Gerolamo Saccheri on the sum of the angles of a triangle, 
in connection with Dehn’s researches, Enclid’s axiom of 
parallels, and the postulate of Archimedes. Saccheri’s in- 
vestigations were published at Milan in 1793 under the 
title ‘‘ Euclides ab omni naevo vindicatus,’’ and were 
based on the consideration of ‘“‘ bi-rectangular isosceles 
quadrilaterals,’’ this term being used to designate a quadri- 
lateral ABCD having AB=CD, and 


angle ABC=BCD =90°. 


In ordinary space such a quadrilateral is a_ rectangle. 
Padre Saccheri gives a proof that if one bi-rectangular 
isosceles triangle has its remaining angles acute, right, 
or obtuse, the same property will be true of every other . 
such quadrilateral. From this he deduces that if one 
triangle has the sum of its angles greater to, equal to, 
or less than two right angles, the same will be true of 
every other triangle, i.e. the property commonly known 
as Legendre’s theorem on the angles of a triangle. Dr. 
Bonola refers to Dehn’s work in proving that Legendre’s 
theorem is independent of the postulate of Archimedes, 
and he gives corresponding proofs in connection with 
Saccheri’s work. 


A sixtu edition of Mr. .\. B. Lee’s ‘* Microtomist’s 
Vade-mecum: a Handbook of the Methods of Microscopic 
Anatomy,’ has been published by Messrs. J. and A. 
Churchill. The first edition of the work appeared in 
March, 1885, and was reviewed in onr issue of June 18 
of the same year (vol. XXxxil. p. 147). Many of the suz- 
gestions made on that occasion have since been adopted. 
The text of the book has been even more condensed than 
in the last edition, and this plan has given room for much 
new matter. The chapter on staining with coal-tar colours 
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has been removed, this subject being now dealt with in 
the general chapter on staining, which has been re-written. 
The chapters on connective tissues, on blood and glands, 
and on the nervous system have been thoroughly revised 
and considerably amplified. Explanations relating to the 
principles of technical processes have been included in 
general chapters, and do not in this edition occur under 
the special sections. 


OUR ASTRONOMICAL COLUNN. 


Tue PLaner Mars.—in No. 360 of the Observatory 
Mr. Wesley discusses the photographs of the planet Mars 
which Mr. Lowell recently published. Mr. Wesley hus 
made a very careful study of the six prints, and has been 
able to distinguish easily, on one or another of them, the 
features named by Mr. Lowell. He is not, however, pre- 
pared to corroborate the opinion expressed by the latter 
that the photographs confirm the fact that the so-called 
‘Scanals"’ are contimuous lines, for imperfect definition 
might render a row of dots as an unbroken line. As the 
Lowell photographs are too small to reproduce satisfic- 
torily, Mr. Wesicy has made a composite drawing showing 
all the features seen on any of the prints, and this is 
given as a frontispiece. 

In the same journal Mr. Denning gives, among other 
planetary observations, an account of his recent arco- 
graphical researches with a 124-inch Calver reflector, using 
a power of 300. lle is very certain of the actual existence 
of the features termed ‘* canals,'’ many of which he was 
able to identify quite easily. He regards “ canals,’’ how- 
ever, as an unfortunate designation for the irregular, fre- 
quently knotted streams of shading, which are by no means 
straight or narrow, but have a perfectly natural appear- 
ance, and says:—‘* The idea that they are clearly cut 
lines, suggestive of artificial origin, may be dismissed as 
a mere conjecture unsupported by reliable evidence.” 

Major Molesworth, of Trincomalee, Ceylon, has recently 
communicated to the Royal Astronomical Society a record 
of his observations of Mars during the opposition of 1903. 
These observations were made, under excellent conditions, 
with a 12-inch Calver reflector, generally employing a 
power of about 450. An abstract of this paper, giving the 
principal tables and conclusions, appears in No. 8, vol. 
Ixv., of the Monthly Notices, accompanied by six 
beautiful drawings showing the chief characteristic features 
of the Martian surface during the opposition. As his 
results testify, Major Molesworth has made a long and 
laborious study of this planet with great zeal, and he has 
not the slightest doubt as to the reality of the ‘* so-called 
canals.’’ These markings do not, however, appear to him 
as continuous definite lines, but rather like ‘‘ streaky ’’ 
lines such as would be drawn on very rough paper with 
a rounded crayon or stump. He records several instances 
of gemination, and offers a natural explanation of the 
phenomenon. On six occasions he observed projections 
either on the limb or the terminator. In conclusion, he 
proposes a new classification of Martian features, and dis- 
eusses the several ‘‘ contrast ’* and ‘‘ illusion ’’ theories 
which have been opposed to the reality of the ‘ canals.” 
Likening these peculiar markings to those seen on Jupiter, 
he concludes that if the latter be accepted as real—as they 
undoubtedly are—then the similar ones on Mars cannot, 
on any logical basis, be ascribed to illusion. 


Tur Rixcs of Sarurnx.—Observing at Aosta (Italy) 
during the later months of 1904, MM. Amann and Rozet 
noted a novel feature on Saturn’s rings. On October 20 
M. Amann saw a sharp, accentuated marking, or shadow, 
on the rings some distance from the outer edge of the 
shadow cast by the planet itself, and having a curved 
form concave towards the planet. Between October 20 
and November 15 this new feature was not seen, although 
numerous observations were made under favourable con- 
ditions. After November 15 the shadow was seen re- 
peatedly, and it was then noticed that that part of it which 
was projected on the inner ring was always broader and 
more accentuated than the other part. Between December 
22 and 27 it was seen that this broader portion was 
bifureated, so that the whole shadow had the form of a 
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capital Y; that the apparition was a shadow was shown 
by its fixed position relative to the planet, notwithstanding 
the rotation of the latter and its rings (Bulletin de la 
Société astronomique de France, .\ugust). 


Decuxatioxs oF CERTAIN NorTH PoLar StTaRs.—in No. 
3440 of the dstronomische Nachrichten Dr. Auwers poiuted 
out that in certain hours of right ascension, north of de- 
clination +$2°, there were gaps containing no " funda- 
mental stars, and asked that these gaps might be filled. 
In answer to this request Miss Harriet Bigelow, of the 
Smith College Observatory (University of Michigan), has 
determined the places of twenty-one stars situated between 
declinations +84° 34’ and +88° 55’, and now publishes 
them in vol. vii. of the Proceedings of the Washington 
Academy of Scicnees (pp. 189-249). ‘The instrument 
employed was the Walker meridian circle, having a tele- 
scope of 6-3 inches aperture and a focal length of 8 feet. 


Tur Minor Pranet Octto (475).—-Another set of posi- 
tions of the interesting asteroid Ocllo, as determined by 
Mr. R. H. Frost at Arequipa, are given in Circular No. 
103 of the Harvard College Observatory. The object was 
re-discovered on, and its position determined from, a plate 
taken on June 6, and was also shown on other plates 
secured on June 7 and 9. The determined positions show 
that Ocllo seems to be about 4° from its position as com- 
puted from the previously published elements. The data 
now given, together with the positions published in 
Circulars Nos. 63 and 1o1, should enable the elements 
of Ocllo's peculiar orbit to be determined with great 
accuracy, and to insure against the future loss of this 
planet. 


Tur Royat University OpservaTory oF V1Exna.—We 
have just received vols. xv. and xviii. of the .lnwalen der 


kik. Universitats-Sternwarte in Wieu, edited by the 
director, Prof. E. Weiss. Vol. xv. contains a catalogue 


of 2417 stars the places of which have been determined 
hy [err F. Bidschof with the meridian cirele, and are 
given for the mean equinox of 1885-0. The instrumental 
equipment and the methods employed in the reduction are 
discussed at length. A series of observations of Jupiter 
made between February 20 and May 1, 1898, by Herr J. 
Rheden is also described in this volume, and the descrip- 
tion illustrated by fifty coloured drawings of the planet, 
which are given on the two accompanying plates. 

Vol. xviii., in the first part, is devoted to the results 
obtained from the observations of minor planets and 
comets, made by Dr. J. Palisa with the Grubb refractor 
af 67 cm. (about 27 inches) aperture during the years 
1899-1901. The observations of seven comets and four 
nebuliv are ineluded, and the whole of the results are tabu- 
lated at the end in a handy form for reference. This 
volume is completed by the meteorological results obtained 
in 1901, 1902, and 1903, the pressure, temperature, &c., 
being given for 7 a.m., 2 p.m., and 9 p.m. on each day. 


TUNE SIP AUS) INeUB (CLAY OIE IE.” 


ee is the purpose of each of these works to supply the 

members of the clay industry, in the State to which 
it refers, with an account of the geological relationships, 
the mode and place of occurrence, and the chemical and 
physical properties of the raw clays both worked and un- 
worked. The manufacturing processes of various types 
of ware ure also described as they ure practised in the 
State, with numerous details of physical tests that have 
been applied to them. 

The subject has been treated upon very similar lines in 
both reports; the Jowa volume, however, contains more 
information upon the practical manufacturing side; it 
devotes a chapter to the selection and upkeep of power 
plants, and has a fuller account of different forms of 
kiln; there is even a section dealing with the composition 
of the fuels used in burning the clays. But this volume 


1 * Clays and Clay Industries of Jowa” By S. W. Beyer. G. W. Bissell, 
J. A. Williams, J. B. Weems, and A. Marston. Iowa Geolngical Survey, 
vol. xiv. Pp. xi+664. (Des Moines: Iowa Geol. Survey, 1904 } 

‘¢The Clays and Clay Industry of New Jersey.” By H. Ries and H. B. 
Kimmel, assisted by G. N. Knapp. Geological Survey of New Jersey, 
vol. vi. Final Report. (Trenton, N.J.: Geological Survey of New 
Jersey, 1904.) 
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suffers somewhat in comparison with the New Jersey one 
through faulty editing; there are many more diagrams in 
the former than in the latter work, but they are sometimes 
too small for the matter they contain (p. 572); they are 
rather untidy in appearance, and are trequently inserted 
sideways in the text when they should be upright. The 
chemical portion is unnecessarily duplicated, and the im- 
portant table of analyses (p. 344) is rendered useless for 
ready reference by the complete omission of silica. 

Both books are provided with maps of the geological 
distribution of the clays, with abundant photographic 
illustrations of varying degrees of value, with a directury 
of the clayworkers in the State, and fairly numerous refer- 
ences to the literature of the subject. In each case the 
section dealing with pottery is weak. 

Prof. Ries still maintains that the most generally useful 
way of expressing the chemical nature of a clay is through 
the ultimate analysis, though he admits the value of tne 
so-called ** rational’ analysis in the case otf the higher 
grade clays; with this view we are entirely in accord. 
Messrs. Beyer and Williams appear to lean somewhat 
towurds the “‘rational”? analysis, and have given the 
results in this form along with the ultimate analysis—a 


useful custom. heir method of dividing the ultimate 
analysis into “*sand and cluy,’’ ‘‘ total fluxes,’’ and 
“moisture, CO, and SO,,”’ is convenient. ‘The influence 


of titanium on the fusibility of clay is rightly emphasised 
by Ries; in this country it has been very generally 
neglected in analyses. 

Lhe physical tests applicd to elay products were :—com- 
pression tests, transverse tests, ubsorption tests, and 
freezing and thawing (lowa only); of these, the second is 
held in highest esteem; it is certainly far superior to the 
crushing test in most cases, but we are amung those who 
do not agree with Prof. Marston that for paving brick 
it can take the place of the ** rattler ’’ test; the objections 
he urges against the latter may be applied with equal 
force to the former, while he admits that the action of 
the “‘rattler’’ approximates more closely to the kind of 
wear to which paving bricks are subjected in actual use. 

From a multitude of councillors we expect wisdom; it 
is none the less true that if the councillors will not consult 
one another we are apt to get only confusion. Everyone 
who publishes some results of physical tests of clays and 
clay wares seems to think that these should become 
recognised standards at once. ‘The two authorities here 
cited are no exception; each one stoutly believes that its 
own favoured methods should be adopted for general use. 
There is here a satisfactory unanimity as to the kind of 
test required, but when we come to details of application, 
we find considerable divergence of practice in precisely 
those points which together go to constitute a standard 
test. 

Thus in obtaining the modulus of rupture in the ** trans- 
verse ’’ test of bricks, New Jersey employs rounded knife- 


edge contacts alone, while Jowa interposes steel bearing- | 


plates between the brick und the knife-edges; in the 
crushing and absorption tests New Jersey uses half a 
brick, lowa grinds out from the brick au 2-inch cube; 
again, the former measures linear shrinkage and calculates 
the cubic shrinkage, the latter reverses the process, using 
a Seger volumeter for the purpose. For estimating texture 


(fineness of grain) lowa employs a modification of 
Whitney’s method, New Jersey uses a centrifugal 
apparatus. Further, there is un important difference 


between the methods of collecting materials; Prof. Marston 
asks for a fairly large consignment to be sent by the 
manufacturer, and tests twenty or more bricks in the 
transverse way; on the other hand, members of the New 
Jersey Geological Survey staff pick out five to seven re- 
presentative bricks on the spot, and send them to be 
similarly tested by Prof. Ries. Useful though these tests 
may be for local reference, it is evident thut a standard 
series of tests will never be arrived at by such isolated 
endeavours; indeed, we cannot help feeling that in these 
and similar publications there is much duplication and 
waste of energy through the lack of a little coordination. 
There will be diversity of opinion as to the expediency 
of the State taking upon itself the task of publishing tests 
of manufactured wares; it stands in the same 
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to producers as to consumers, yet, while such publications 
may be supposed to benefit the latter class uniformly, a 
considerable injustice might conceivably be done to one of 
the former the ware of which took a lower place in the 
scale. This danger is exemplified to some extent in the 
Towa report, which mentions the names of firms in con- 
junction with the results, and the effect is too much like 
an advertisement. New Jersey adopts the plan of publish- 
ing the laboratory number of the test; the manufacturer 
has the result communicated to him privately. For our 
part we doubt the wisdom of such publication, except upon 
lines similar to those on which watches and thermometers 
are tested in this country. 

But good maps of the distribution of the clays, the 
preparation and collection of comparable data of the 
physical and chemical properties of the raw materials, 
experiments on the results of blending hitherto unworked 
clays with one another and with known elays, and the 
ecordination of the information and samples in a manner 
accessible to all, is the legitimate duty of a State depart- 
ment, and of the utmost value to all sections of the 
community. 

The Geological Surveys of Towa and New Jersey have 
performed most of these duties in a manner which cannot 
fail to be appreciated. When we remember that in addition 
to this Geological Survey work there is in each State a 
well equipped ceramic laboratory for testing and for in- 
struction in the manufacture of all grades of wares—the 
department of ceramics in the State College of New Bruns- 
wick has an outfit in the briek-making section capable of 
turning out 20,000 bricks per day—we are constrained to 
turn our eves to our own State, where we see the capital 
pioneer effort of an individual, George Maw, nearly fifty 
years ago—and what beside? ‘* Comparisons,’? as Mrs. 
Malaprop says, are ** obvious.” 


GUE (ODIRIEIIEILICIC Wie IDES IRIEL INORY I) 
DURABLE, (QUITE STE IVEY JUSTO) 1L(OHETDE 
MEQTIINON,* 


AS the cerebellum is well represented in the lowest 

vertebrates and undergoes relatively little change in 
form with the higher development of the rest of the brain, 
it must be regarded as a fundamental structure of the 
vertebrate nervous system. This muy be one of the reasuns 
that much interest has centred in its study und in the 
attempt to define its functions in exact physiological 
terms. ‘Though Willis (Oxford, 1660) noted the intimate 
connection between the cerebellum and pons Varolii, and 
recognised that the trapezial fibres of the latter are a 
cerebellar and not a cerebral system, and though Majendie 
laid the first foundations of our knowledge of its func- 
lions, it has only been of recent yeurs that we have gained, 
chiefly from the work of Luciani and the workers who 
followed him, satisfactory insight into its anatomy and 
physiology. 

In the lecture, Sir Victor Horsley analysed the con- 
clusions on its tunctions which have been obtained by 
the destruction and stimulation methods of study, and in 
uddition contributed from his clinical and laboratory ex- 
perience some facts which help to elucidate the rdle it 
plays in our nervous economy. 

In the first place all recent work confirms the con- 
clusion formulated years ago by Edinger, that the cere- 
bellum is essentially un organ for the reception of certain 
sensory impulses. Systems ef fibres ascending from the 
spinal cord convey to it part of the sensory impulses which 
enter through the dorsal roots from the cutaneous and 
more deeply placed peripheral nerves. These tracts of 
fibres end in the cerebellum exclusively in its vermis or 
middle lobe. ‘To the vermis also come direct root fibres 
of the vestibular nerves which collect from the semi-circular 
canals, the organs of the special sense of orientation in 
space, the sensations of change of position and of the 
position of the head in space. The lateral lobes of the 
cerebellum, on the other hand, are in connection through 
the pontine grey matter with the temporal lobes and with 
the kinesthetic cortex of the forebrain. .\Il these systems 
which conduct to the cerebellum end in its cortex, and 
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from the latter—and this is a new [act of great signifi- 
cance-——no true efferent fibres arise. ‘The efferent or motor 
mechanism of the cerebellum is contained in its nuclei, 
the system of roof nuclei being in connection with the 
cortex of the vermis, the nucleus dentatus with that of 
the lateral lobe. The cortex of the cerebellam is thus the 
special organ for the reception of sensory impressions, 
while its nuclear system may be regarded as its motor 
or efferent mechanism. 

The fanctions of the eccrebellum must be stadied in 
relation to the sensory impressions it receives and to the 
activity of other centres. While it is the cortex of the 
forebrain which consciously appreciates and records oar 
sensory impressions and initiates purposcfal actions, it is 
the cerebellum which automatically preserves our equil- 
ibrium, guides our locomotion, and assists to regulate our 
finer movements. Thus its [anctions are in part retlex 
or involuntary, dependent on the sensory impulses which 
reach it directly or through the forebrain, and in part to 
coordinate and regulate the meoscular contractions 
generated in the kinwsthetic cortex, especially those which 
result in movement in space and those on which the 
maintenance of equilibrium depends. The accuracy of 
equilibration is necessarily dependent on oar knowledge 
of our position in space. This is obtained chiefly by 
vision, but as our visaal fields are small in relation to 
the space in which we cxist, sight must be supplemented 
by the power to tarn the head and eyes in the three 
planes of space. There is conclusive clinical and e¢xperi- 
mental evidence that the cocrdinated exccution of these 
movements is largely represented in the ponto-cerebellar 
centres. The sense of touch is also a valuable aid in 
spatial orientation, for thoagh by touch the body can be 
aware only of the surface with which it is actually in 
contact, we can explore, as blind men do, our neighbour- 
hood by the movements of oar limbs. The memory of 
space so obtained is stored up in the kincesthetic cortex, 
and disease of this region diminishes or destroys our 
knowledge of points on the surface of our body so far 
as their precise position in space is cancerned, and con- 
sequently the effective movement of the limb, It has been 
long recegnised that one of the most prominent signs of 
destructive lesions cf the cerebellum is the inability to 
move a limb in a coordinate manner towards any point, 
but it appears probable from some not yet concluded 
observations «f the lecturer that the facalty of localisation 
of points of the body in space is also defective with 
disease of the cerebellum. The touch sensations from the 
portions ct our bedy resting on our base, the pressure 
sensations in our joints, and the sensations of tension in our 
muscles are also requisite for the aatomatic maintenance 
of equilibrium. These are some of the sense impressions 
which pass to the cortex of the vermis by the anatomical 
tracts referred to. 

It weuld appear that the cortex of the vermis receives 
the sensory impressions necessury for movement in the 
anterolatera! plane and for bending backwards and for- 
wards; with lesions of this part there is a tendency to 
fall forwards cr backwards. “he lateral lobes, on the 
other hand, receive through the middle peduncles, as 
Majendie demonstrated, the stimuli necessary for rotation 
on the longitudinal axis. 

From the cortex of the cerebellum, which is constantly 
recciving these waves of sensory impressions, ihe cere- 
bellar nuclei collect the properly associated impolscs which 


regulate and reinforce the purposeful movements and the 
automatic actions of the individual. 
This latter position has been established by the re- 


searches of Dr. Clarke and the lectarer during the past 
three years. 

Luciani’s discovery that the cerebellum is also a source 
of ener to the museles, which become asthenic and 
hypotonic on its destruction, is ulso fully confirmed by 
the lecturer’s own work. 

In conclusion, this sketch of the ccopcration of the 
cerebellum and cerebrum was illastrated by a quotation 
from Bovle, who said:—‘‘' 1} consider the body of a living 
main not as a rude heap of limbs and liquors but as an 
engine consisting of several parts so set together that 
there is a strange and conspiring communication between 
them.” 
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UNIVERSITY AND EDUCATIONAL 
INTELEIGENCE. 

Tue University of Melbourne has received a largely 
increased endowment from the Government cf Victoria on 
condition of instituting a course for a degree in agriculture. 
The necessary arrangements for such a course have now 
been made, and the university is inviting applications in 
England and America for a professorship of botany and a 
lectareship in biochemistry in connection with the school 
of Agriculture. A new professor of anatomy is also to be 
appointed for the rapidly growing medical school. 

Yur Drapers' Company has made a further grant of 
soool. fer an extension of the premises of the East London 
Technical College. In addition, the company has largely 
developed its scholarship scheme. Next year nineteen 
scholarships will be awarded of the value of yol. per 
annum, tenable at the college for three vears. Certain of 
these scholarships are reserved for women, while others 
will be awarded in the subjects of the London arts degree. 
The governors of the college have extended the werk bv 
introducing a course in languages and literary subjects. 
Stadents tuking this course will study under recognised 
teachers, and be internal students of the University of 
London. .\s a consequence of this development, the 
governers have decided that the college shall, in futare, 
be known as the East London College. 

Prosaté has been granted of the will of Mr. John Innes, 
of Merton, Surrey, who died on Aagust 5, T904, leaving 
the sam uf about 200,000l. for pablic and charitable pur- 
poses. Among other bequests he left his house, the 
Manor Farm, Merten, and two acres of ground, ** to 
establish thereon a school of horticaltare or such other 
technical or industrial institation as the hoy will allow, 
tu give technical instruction in the principles of the science 
and art of horticulture and the necessary physical and 
mental training incidental thereto; to crect suitable build- 
ings and furnish them, and to provide workshops, tools, 
plant, scientific apparatus, libraries, reading-reoms, lecture 
and drill halls, a swimming bath, and gymnasium, Tf 
this may not be legally carried out, then to establish in 
these buildings a public museum for the exhibition of 
collections of paintings und similar works of art, objects 
of nutatal history, or of mechanical or philosophic inven- 
tions, and to lay out land fer a park.” 

Mr. S. Herpert Cox has been appointed to the pro- 
fessurship of mining at the Royal School of Mines, South 
Kensingicn, vacant by the death of Sir Clement Le Neve 
Foster. In view of the changes in organisation that may 
br found desirable in the Royal College of Science and 
the Royal School of Mines alter the completion of the 
investigations now in pregress by the departmental com- 
mittec, the appcintment has been made a tempcrary one. 
Mr. Cox is an Asseciate of the Royal School of Mines. 
After experience as assistant geologist und inspector of 
mines in New Zealand, he was appointed instructor in 
geolugy, mineralogy, and mines in Sydney ‘Technical 
College; concurrently with his tenure of this ollice he was 
employed to give technical lectures at various mining 
camps in New Scuth Wales, and practised as a mining 
engineer. Since 1900 he has been entirely engaged in 


private practice, and has had experience of mining in 
England, France, Spain, Egypt, the United States, and 
Canada. Mr. Cox was president of the Institution of 


Mining and Metallurgy in) 1&9 )—rq00. 

Tur London University Gazctt: (Aagust 9) publishes 
the following announcement referring to the endowment of 
a chair of protozoology :—t The senate had before them 
a communication [rom the Secretary of State for the 
Colonies, offering the university the sum of 7ool. a year 
fer five years for the purpose of instituting a chair of 
protozoology. Of this sum, 200/, a year was stated to be 
2 contribution from the Rhedes trustees, and 500!. a year 
to represent a moiety of a grant originally made from 
the tropical diseases research fund (established under the 
auspices of the Colonial Office) to the Royal Society for 
the promotion cf research work, and by the Royal Society 
surrendered for the purpose of endowing the chair. Tlaving 
considered reports upon this offer from the academic 
council, and from the beard of advanced medical stadies 
and the boards cf studies in botany and zoology, the 
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senate decided to accept the offer, to devote the whole of 
the soul. wu yeur us salury to the professor, and to set 
aside a further sum of 200. a year to defray the cost of 
assistants und laboratory expenses in connection with the 
chin,” 

A pay higher commercial department is to be opened 
at the end of September next in connection with the City 
of London College. The object of this department is to 
provide a higher education Tor those who have already 
had an ordinary secondary education. Hitherto there has 
been some basis for the charge that higher education 
has not generally induced students to regard business 
svimpathetically, nor has it exhibited a commercial curecr 
attractively. Those engaged in higher education have 
seldom attempted to show that the study of science, 
language, and of other subjects is, or can be, related to 
the conduct of commerce, und that a commercial man will 
understand his business better if he starts with a ground- 
work of knowledge which has becn deliberately exhibited 
to him in its relation to the conduct of ordinary business. 
Those responsible for the new scheme at the City of London 
College believe that, other things being equal, a youth who 
has been trained to see the principles which lie behind 
the facts of commerce, to know hew far nature has been 
controlled by commerce, and commerce by nature; to know 
the commercial methods of his own and other nations and 
the reasons for their existence, will make a better busi- 
ness man than one who has had no such training. They 
believe that there js a mass of experience a judicious selec- 
tion from which, if assimilated, will save an English vouth 
on his actual entry to commercial life from errors and 
waste nf time. The experiment will be watched with great 
interest by all who arc interested in the virious sides of 
higher education. 


SOCIETIES AND ACADEMIES. 
; Loxpon. 

Royal Society, June $.—‘‘ The Morphology of the Ungu- 
late Placenta, particularly the Development of that Organ 
in the Sheep, and Notes upon the Placenta of the Elephant 
and x."" By R. Assheton. Communicated bv 
gwick, F.R.S. ; 

The formation of the placenta of the Ungulata vera 
is founded on a system of foldings of the subzonal mem- 
brane (or of the trophoblast only), which fit into corre- 
sponding grooves in the walls of the uterus, without 
thickening of the trophublast layer of the blastocyst, and 
without destruction of maternal epithelium or other tissue 
(Sus). Certain parts of the erests of the ridges are pro- 
duced by Jocal amplification into true villi, into which the 
splanchnopleure of the allantois subsequently extends 
(Equus, Bos, Xc.). 

For this type of placentation, which is caused funda- 
mentally by the folding of the trophublist, the term plicate 
is used (placenta plicata), and to this type of placentation 
it is suggested that the Cetacea, Sirenia, and Proboscidea 
conform, us well as the Ungulata vera, und possibly the 
Edentata and Prosimia. 

The term placenta cumulata is used [or the type of 
placentation in which the placenta is formed by the heap- 
ing up or thickening of the trophoblast layer, among the 
cells of which accumulation extravasated maternal blood 
circulates. Destruction of the maternal epithelium prab- 
ably always occurs. To this type belong the Rodentia, 
Insectivora, the Jlyracoidea, Primates, and Chiroptera. 
The Carnivora are perhaps intermediate, but, according to 
Strahl’s account, they would be distinctly plicate, while, 
according to the account of other authors, they are slightly 
cumulate. 

The morphological position of the sheep's placenta, a 
full acenunt of the development of which is given in the 
paper, is at that end of the series of plicate forms which 
closely approximates to the cumulate type. 

The placentation of the Ungulata shows that that order 
is more closely connected with the Probnscidea, and the 
Sirenia and Carnivora, than with other groups of 
mammals, whilst the placentation of the Hyracoidea 
suggests no connection at all with thase groups, but is 
of the cumulate type, and resembles more closely the form 
found in certain of the Insectivora. 
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Epmierait. 
Royal Society, July 10.—Dr. R. II. Traquair in the chair. 
—On the bathymetry, deposits, and temperature of the 


south-western Pacific: Sir John Murray, K.C.B. 9 The 
region discussed lay to the cast and south-east of 
Australia. Seven of the soundings were in depths excecd- 
ing 4000 fathoms and three in depths exceeding 5000 
fathoms. Interesting comparisons were made between the 


bathymetric charts and the temperature charts, and inform- 
ation was also derived from the study of mere than 1000 
samples of deposits. Globigerina ooze covered about 48 per 
cent., and red clay about 44 per cent. of the bottom, the 
remaining & per cent. being covered by other deposits. 
The percentage of carbonate of lime was low in very deep 
water and in shallow water near islands not bordered by 


coral reefs. In moderately deep water and in shallow 
water where the deposit was coral mud, the percentage 


of carbonate of lime was high. The evidence seeined tc 
point to a continent in the making rather than to a sunken 
continent.—The varying form of the stomach in man and 


the anthropoid ape: Pref. 1). J. Cunningham. The 
paper was a detailed discussion of the anatomy of the 
stomach, its changes of form and position at various 


stages of digestion, the functions of the different parts, and 
the movements by which digestion was carried out.—The 
evaporation of musk and other substances: John Aitken. 
The question was ay to the nature of the exhalation or 
emanation which produced the characteristic odour; was 
it solid or vapour? The test applied was the clond-pro- 
ducing power in a region saturated with water vapour and 
suddenly cooled. lxperiment showed that when the air 
was purified of dust particles, burt full of musk eman- 


ations and w ur vapour, a sudden cooling produced no 
cloud. Therefore the emanaticn must itself be vapour 
and not solid. Vhe same result was obtained with many 
other substances, such as spices, chemicals, herbs, and 


flowers, not one of them giving off solid particles. 
Evidence was adduced that the dusts of these substances 
affected the branch of the fifth nerve which serves the 
nostrils, while the olfactory nerve was sensitive to matter 
in the gaseous form. 

July 17-—Lord McLaren in the chair. —On some points 
in the geometry of reflecting telescopes with graphical 
solutions: Dr. James Hunter, Vhe real problem in the 
construction of an efficient reflecting telescope is to find 
the best size of small mirror and the best position fer it, 
so that the maximum of light and of definition is gained. 
This the paper discussed in detail, and gave a simple 
graphical construction by which the required data could 
be obtained to an approximation sufficient for practical 
purposes.—Some general principles of absorption spectro- 
photometry, and a new instrument: James KR. Milne. 
The necessary conditions for the photometric comparison 
of two patches of light, of which ene is produced by a ray 
passing through an absorbing medium, were fulfilled as 
follows :—(1) By use of a small hole instead of a slit in 
the collimator a strictly parallel beam of light was secured. | 
(2) By use of a naked flat acetylene flame, the beam was 
obtained of equal intensity across a nermal section, a 
condition unrealisuble by electric ure or lime-light unless 
heavily screened. (3) By mezns of a double image prism 
replacing the ordinary eye-piece of the spectrophotometer 
telescope it was found possible (a} to bring the two patches 
of light presented to the eve accurately edge to edge, 
(b) to have these patches of some width, namely, that of 
the telescope objective, (c) to secure the coplanarity of 
the two ‘faces ’’ of rays which proceed from cach point 
of the edge common to the two patches. The instrument 
constructed on these lines could also be used as a spectro- 
meter or as a spectropolarimeter for measuring optical 
rotations —Note on some gencrally accepted views regard- 
ing vision: Dr. W. Peddie. The not« referred to some 
observations on the effect of fatigue in the eve in relation 
to its power of judging of colour. On the opacity of 


aluminium foil to the ions from a flame: George A. 
Carse. The experiments were made in the Cavendish 
Laboratory, and showed that the aluminium foil was 


quite opaque to the ions, a result not in agreement with 


results described by Leben. On deep sea-water waves: 
Lord Kelvin. This was « continuation of a paper read 
hist) January. By use of Lord Ravleigh’s method of 
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ultimate intersections, a correct diagram was obtained | constitution of unsymmetrical dipura-ditolylethane, of the 
of ship waves in deep and broad water, an approximate | dihydride of 2:7:9:10-tetramethylanthracene and of 
representation of which had been given in i887 (see 7-dimethylanthracene : James Lavaux.—On the absorp- 
‘Popular Lectures and .Addresses,’’ vol. jii.). he | tion spectrum of manganous salts: P. Lambert. The 


numerical calculations and drawings were made by Mr. 
J. de Graatf Hurster.—On the periods and nodes of Lochs 
Earn and Trieg: Trof. Chrystal and E. Maclagan 
Wedderburn. This was a detailed comparison of the 
observed periods and nodes with those calculated from 
the hydrodynamical theory as already given by Prof. 
Chrystal. The bottom contours were approximated to by 
piecing together appropriate parabolic functions of the 
depth; the results of theory and of observation were in 
good agreement, especially us regards the periods, which 
are less influenced by local conditions than the node- 
positions or the amplitudes.—.\ regular fortnightly explor- 
ation of the plankton of the two Icelandic lakes, Thing- 
vallavatn and Myvatn: C. N. Ostenfetd and Dr. C. 
Wesenberg-Lund.—-Note on the boiling points of solu- 
tions: S. N. Johnson. It was found that the boiling- 
point elevation constant C, as calculated from the formula 


Cwlt+(2- jat=mWe, 


where m is the molecular weight of salt used, W the 
weight of solvent, w the weight of salt added, @ the 
jonisation constant, » the number of free ions, and 
« the observed elevation of temperature, had widely 
differing values. The discrepancies clearly arose from 


the difficulty of getting the boiling point of the solvent. 
When, however, C was calculated from the formula 
when for e and w are substituted the increments Ae and 
Aw, as one passes from solution of lower to solution of 
higher concentration, satisfactorily concordant results were 
obtained. The salts studied were the nitrate, chlorate, 
chloride, and bromide of potassium, and the nitrate and 
chloride of sodium.—The oxidation of manganese by per- 


sulphates: Dr. Hugh Marshalt.—Influence of cross 
magnetisation on the relation between resistance and 


magnetisation in nickel: Dr. C. G. Knott. The decrease 
of resistance of a strip of nickel foil when magnetised 
transversely to its length wus numerically increased when 
the foil was set in a steady magnetic field magnetising it 
longitudinally, while the increase of resistance accompany- 


ing the application of this longitudinal held was 
numerically decreased when the foil was set in a steady 
field magnetising it transversely. 


Paris. 

Academy of Sciences, Augu‘t 7.—M. Borquet de la 
Grye in the chair. Observations of the planet Y.R. 
(Goertz) made with the large cquatorial of the Observatory 
of Bordeaux: E. €sclangon. Observations of this 
planet were made on July 2y and 30, and the results are 
given, together with the mean positions of the comparison 
stars, and the apparent positions of the planet.—On the 
sidereal day: .\. Pansiot.—On continued algebraic frac- 
tions: M. Aurie.—On similitude in the motion of fluids: 
AJ. Jovguet.—On the state of matter in the neighhour- 
hood of the critical point: (. Raveau. .\ criticism on a 
recent paper on the same subject by MM. G. Bertrand and 
J. Lecarme. The author contests the views put forward 
by these authors, and notes that a consequence that they 
have deduced is a peculiarity of which a complete account 
is rendered by the ordinary kinetic theary of gases.—On 
magnetic double refraction. Some new active liquids: 
A. Cotton and H. Mouton. \ solution of dialysed iron 
prepared by the method of Bravais undergocs a marked 
change when heated for same time at roo° C. ‘The double 
refraction in a magnetic field became greater, four hours’ 
heating making the double refraction forty times its 
original value; the size of the particles was clearly in- 
creased by the heating. Colloidal solutions of iron were 
also prepared by the method indicated by Bredig for the 
precious metals. This solution was doubly refracting also, 
but the variation with the strength of the field followed 
a different law to the Bravais solution. .\ solution of 
iron prepared by the Bredig method in glycerine was also 
examined, Solutions were also found exhibiting magnetic 
double refraction whieh did not contain iran, but minute 
erystals of calcium carbonate. Reason is shown for sup- 
posing that for these effects to be observed the size of the 
separated particles must lie between certain limits.—On 
the chloroborates of calcium: L. 


NO 1868, VOL. 72] 


manganese sults used in the research were purified with 
especial care from iron, since the spectrum of the latter 
element in the ultra-vielet was found to interfere.  \ 
diagram is given of the manganese bands for wave-lengths 
between 557 and 394.—The thermochemistry of the 
hydrazones: Ph. Landrieu. The reaction between some 
ketones und aldehydes has been determined directly in the 
calorimeter, and the values thus found compared with those 
deduced from the heats of combustion determined with the 
Berthelot bomo. ‘The results of the two methods show a 
fair agreement.—The mechanical properties of iron in 
isolated crystals: F. Osmond and Ch. Frémont. The 
experiments were made upon crystals of a volume of 
several cubic centimetres, and included measurements of 
the extension, compression, hardness, and bending. It 
was found that the mechanical properties of iron in crystals 
are a function of the crystallographic orientation. The 
fragility, very great in the plane of cleavage, is, contrary 
to the views generally held, associated with great plasticity 
in the other directions.—The classification and nomen- 
clature of the arable earths according to their mineralogical 
constitution: H. Lagatu.—On the reddening of the vine 
leaf: 1.. Ravaz and L. Roos. A study has been made 
from the chemical standpoint of the non-parasitic redden- 
ing of the leaf of the vine. ‘The results confirm the theories 
of Beehm und some other authors on the solution and 
migration of the carbohydrates in the leaf.—Sterigmiato- 
cystis nigra und oxalic acid: P. G. Charpentier. Oxalic 
acid is a product of the grawth of this mould when culti- 
vated in Raulin’s solution, and is still produced when the 
tartaric acid of this solution is replaced by sulphuric acid. 
But if the Ranlin’s solution is deprived of sugar, and the 
tartaric acid is the only source of carbon, then oxalic acid 
is not formed.—On the mending of wounds in cartilage 
both from the experimental and histological points of view : 
VV. Cornit and Paul Coudray.—On accommodation and 
convergence in binocular visinn: Jon Pigeon.—The 
geological structure of the central Sahara: Emile Haug. 
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(as suggested by, and made for, 
R. APPLEYARD, Esq.) 


This new instrument is a Gonio- 
meter, Spectrometer, and Refracto- 
and is an 


meter combined ; 


accurate and efficient instrument 
in any of these capacities. As a 
Refractometer (Pulfrich type) it is 
a rapid and convenient instrument 
for measuring the refractive indices 


of transparent solids and liquids. 


Is invaluable to 

The Pathologist, 
The Pharmacist, 
The Chemist, 

The Botanist, 

The Geologist, 

The Mineralogist, 
The Entomologist, 
and all who have to 
arrange large numbers of 
bottles, jars, boxes, tubes, 
and general apparatus. 


One hundred 4 oz. bottles occupy less than one square foot of 
wall space ; each bottle is instantly located, renioved or replaced, 


and any size trom 4 oz. to a Winchester can be accommodated 
in the same size Element. 


Capacity for capacity it is no more expensive than an 
ordinary cupboard of like quality, 

It is infinitely more convenient. 

It automatically indexes and classifies. 

It saves 810ths of the wall space. 


And a vast amount of time in hunting up specimens. 


APPLY POR THE BROWN LIST TO 


THE SYTAM FITTINGS CO., 


18 & 19 BASINGHALL BUILDINGS, 
LEEDS. 


Te'egrams: Wort, Leeds. Tetephones 1882 and 1942. 


NOAA GS. 
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_ SPECTROSOOPE - REFRACTOMETER 


Telegraphic _ 
Address: 
““SPHERICITY, 

LONDON,” 


ILLUSTRATED LIST (‘A”) OF SPECTROSCOPES AND ACCESSORIES GRATIS. 
ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1909. 


JAS. J. HICKS 


WHOLESALE MANUFACTURER OF 
SCIENTIFIC AND CHEMICAL APPARATUS 


TO THR 
WAR OFFICE, INDIA OFFICE, ADMIRALTY, 
ROYAL COLLEGE OF SCIENCE (LONDON), 
GOVERNMENT LABORATORY, 
MANCHESTER SCHOOL OF TECHNOLOGY, &c., &c. 


] 


| Meteorograph 


Designed by 
W. H. DINES, Esq., 
\ JERI SI, 
Combining a 
RECORDING 
BAROMETER, 
with 


HYGROMETER 


and 


THERMOMETER. 


ANY KIND OF SCIENTIFIC INSTRUMENT MADE TO ORDER. 


Prompt Attention to all Orders and Inquiries. 
I~ EXCEPTIONAL TERMS TO COLLEGES, INSTITUTIONS, &c. 


Quotations submitted for Laboratory Outhits or Staple Instruments, 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
Catalogues Post Free. (State which required.) 


8, 9, & 10 HATTON GARDEN, LONDON. 
TCT TV T TT CV ACT IVT CVT TCC SCT CTC CCC CCT CTT SCC CCT CCT TTT. 


Cc 
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THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE, 


GLASGOW. 


SESSION begins TUESDAY, SEPTEMBER 26, 190s, in the new 
buildings recently erected for the College. 

The Diploma of the College is granted in the following Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELEC. 
TRICAL ENGINEERING, MINING, NAVAL ARCHITECTURE, 
CHEMISTRY, METALLURGY, MATHEMATICS and PHYSICS. 
In conjunction with the Glasgow Scbool of Art a Course for a Joint 
Diploma in Architecture has heen arranged. 

The Courses of Study for the Diploma usually extend over three Sessions. 
The Average Fee per Session is £12 12s. Special Courses for individual 
Students are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least one Session upon pre- 
scribed University Classes. New and well-equipped Laboratories in the 
Departments of Physics. Chemistry, Technical Chemistry, Metallurgy, 
Mechanics, Mechanical and Electrical Engineering have been provided. 

The Preliminary Examination for Candidates for the Diploma begins on 
September 18. Names of intending candidates must be lodged not later 
«ban September 15, on forms which will be sent on application. 

CALENDAR (price, by post, 1s. 4¢@.)and PROSPECTUS (gratis) will 
be sent on application to the SECRETARY. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL, 
CASGVON SIME, 
A SCHOOL OF THE UNIVERSITY OF LONDON. 


The WINTER SESSION will commence on MONDAY, OCTOBER 2, 
1905. Scholarships of the aggregate value of £320 are offered to students 
entering in October. Examination on Septembet 26 and 27. Fees 110 Gns. 
if paid in one sum on entrance. For University Studeats and those who 
have completed their anatomical and physiological studies 70 Gns. Special 
opportunities for Clinical work and for holding the various hospital appoint- 
ments. Dental students are specially provided for. 

Prospectus and further particulars may be obtained from the DEan. 

Telegrams: ‘* Clinic,” London. Telephone: Victoria 765. 


DEWSBURY TECHNICAL SCHOOL. 


WANTED at the end of September, an ASSISTANT MASTER to 
teach boys in Elementary Science and to help in the Evening Classes 
(Chemistry and Physics). Must be a good disciplinarian. Salary, £100. 

Apply, with testimonials, not later than Friday, August 25, 1905, to 

P. F. LEE, Secretary. 


Sale by Auction. 


COLLECTION OF NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, London, W.C.. on 
TUESDAY, AUGUST 22, at half-past 12, Fine Birds set up in Glass 
Cases, including rare and curious varieties; Heads and Horns of 
Animals from §. Africa and other countries; Fossils and Minerals ; 
Exotic Lepidoptera, Shells, and Birds’ Eggs. 

On view day prior and morning of sale. Catalogues on application. 


WAT ORE 
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THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 
A SCHOOL OF LONDON UNIVERSITY. 


The WINTER SESSION, 1905-1905, will commence on MONDAY, 
OCTOBER 2. 

Two Entrance Scholarships (value £1oo and £60) will be competed for 
on September 25, 26, 27. 

One Entrance Scholarship (value £60), open to Students of the Univer- 
sities of Oxford and Cambridge, will be competed for on September 25 
and 25. Notice in writing to be sent to the Dean on or before 
September 15. 

There are annually Nineteen Resident Hospital Appointments open to 
Students without extra fee. 

Composition Fee for General Students for whole Medical Curriculum, 
135 guineas; for London University Students, ry5 guineas; for Dental 
Students, 54 guineas. 

Special terms in favour of University Students who have commenced 
their medical studies, and of University of London Students who have 
passed Prelim. Sci. 

The Residential College adjoins the Hospital, and provides accommo- 
dation for thirty Students. 

Prospectuses and all particulars may be obtained from 


J. MURRAY, M.B., F.R.C.S., Dean. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
Principal—T. Grecory Foster, Ph.D. 


FACULTIES OF ARTS AND LAWS AND OF SCIENCE. 
The SESSION 1905-06 will begin on TUESDAY, OCTOBER 3, 
The Principal and Deans will attend on Monday, October 2, and 
Tuesday, Octaber 3, from 10 a.m. to x p.m, for the admission of students. 
The Department of Fine Arts (Slade Schocl) will open on Monday, 
October 2. 
The Courses in the Department of Laws will begin on Monday, 


October 9. 
FACULTY OF MEDICINE. 
The SESSION will begin on MONDAY, OCTOBER 2. 
Fi eee Lecture at 4 p.m. by Prof. H. R. Kenwood, M.B., D.P.H., 
ea W. W. SETON, M.A.. Secretary. 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED (1) Mathematical and Science Master for High Grade 
School in Scotland. £150, non-res. (2) Theoretical and Practical 
Science with other Subjects. £150, non-res., to commence. Secondary 
School near London. (3) Science and Form Work. £130, non-res. 
(3) Practical Physics and Maths. £100, resident.—For particulars of 
the above and many other vacancies, address GrirFitHs, SMITH, 
aoe AND Sir, Tutorial Agents, 34 Bedford Street, Strand. 
ondon. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance witb Modern Languages). Research, 
Revision, Translation. Scale of cbarges on application, The Cam- 
bridge Type-writing Ageacy, 10 Duke Street, Adelphi, W.C. 


MACMILLAN & CO’S NEW BOOKS. 


NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Vol. I —The Non-Metallic Elements. 


New Edition, completely revised by Sir II. E. Roscok, assisted by Dr. H. G. COLMAN 


By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa ; and 
G. S. CORSTORPHINE, B.Sc., Ph.D., Consulting Geologist to the Consolidated Goldfields of South Africa. 


Svo. 
NVATCRE.—‘* Supplies a long-felt want. . 
manner, clearly and concisely werded. . . 


“as. net, 


. . The geology of South Africa is here described in a thoroughly scientific 
. The volume is profusely and admirably illustrated.” 


OUTLINES OF PHYSIOLOGICAL CHEMISTRY. 


By S. P. BEEBE, Ph.D., Physiological Chemist to the Huntington Fund for Cancer Research; and 
B. H. BUXTON, M.D., Professor of Experimental Pathology, Cornell Medical College. 


Crown 8vo. 


6s, 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON, 
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KARYOKINESIS 


in root of .£U/freae, about 150 Serial Sections of 
entire poot-tip. In case, 10 6. 

APICAL CELL in _Ispérdisut roctlet, about 100 Serial 

Sections, also shows stages in Cell division. In case, 7 6. 

§ae— See Nature, July 25, 1905, page 278. 

Those interested are invited to send for the above ard a select’on 

of other slides oz approval. by the Preparers, 
FLATTERS & GARNETT, Ltd., 
48 DEANSGATE, MANCHESTER. 


an 


LANTERN SLIDES of NATURAL HISTORY SUBJECTS. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Ratse. Absolute Security. Blectric 
Lighting Rules Suppited. Liberal Loss Settisments. 
Prompt Paymsnt of Claims. 

LOSSES PAID OVER £28,000,000. 


BIRKBECK BANK 


ESTABLISHED 13851. 
Current Accounts. 2% Interest allowed on minimum 
monthly halances when not drawn helow £100. 
Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares hought and sold 


Apply C. F. RavenscrortT, Secretary, 
Southampton pales High Holborn, W.C. 


SECOND-HAND TOURIST TELESCOPES. 


SEVERAL SPECIAL BARGAINS. 


() Military Regulation Telescope, Power 20, £1 5s. (2) Military 
Signalling Telescope, Power 25, 27/8 glass, £1 10s. (3) Military 
Fortification Telescope, Power 35. 23/3 glass, £2. (4) Admiralty 
Cadet Telescope, £1 5s, (5) Admiralty Coastguard Telescope, 
£1 10s. (6) several Target Telescopes suitable for Rifle Clubs, 
from £2 10s. A large quantity of Stands for these Telescopes, 
from 15s. to 25s. 
These Telescopes are by the leading London Makers. 


A. CLARESON && CoO., 
TELESCOPE MAKERS, 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON. 


Se INSTRUMENTS. 


Best Make and Finish, 
SET SQUARES, 
T SQUARES, 
DRAWING BOARDS. 


Obtained through any ‘Optician. 
ROBERT NICHOLL, 153 HIGH HOLBORN, LONDON. 


PHOTOMICROGRAPHY for Publishers, 


Lecturers, Manufacturers, and general scientific research. Good work, 
moderate cbarges. —Saxny, gt Penny Lane, Sefton Park, Liverpvol. 


WATKINS & DONGASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SINS, ANO ALL 
BRANCHES OF NATURAL HIS(URY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N_B.-—~For Excellence and Superiority of Cabinets aud Apparatus, refer- 
ences are periuiited to dis: inguisned patrons, Museum., Cotleges, &e H 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. ; 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
rie New Catalogue (102 pp.) just issued, post free. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, ismdentel Technleal Penools, Colleges, &e¢. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/63; 50 do., 10/6; 100 do., 21/-; 200 do, 42/= 
20 Coal Measure Rocks and Fussils, 12/6; do., larger. 15/=. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Kocks, Hosstls and Mecroscopic Obsects for 
selection, Specimens senton appronal 
Cabinets, Geologists' Hammers, Chisels, Card Trays, Glass-capped 
Boxes Models of Crystals, &e., &e. 


NEW CATALOGUE POST FREE 
THOMAS D. RUSSELL. 78 Newgate St., London, E.C. 


MIGROSGOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited ta send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for » Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MIGROSCOPICAL PETROGRAPHY, 


now heing issued in ‘l'welve Montbly Parts, each Part containing four Fine 
Half- Tone Plates, and also Four actual Rock Sections. 

Subseription in advance, either Monthly, 7/-; Quarterly, 21/-; 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
ather specimens of Pond Life. Price 15. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTGN, 
25 BALSALL HEATII ROAD, BIRMINGIIAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyilia, Aley- 
onium; Hormiphora (preserved) ; Leptoplana; Lineu-, Amphiporus, 
Nereis, Aphrodite, Aren.cola, Lanice, ‘erebella; Le , Balanus, 


Gammarus, Ligia M ysis, Nebalia, (Oaneiiee’ Patella, iBuee Ir 
Pectens Bugula, Crisia, Pedicellina, 
Ascidia, Salpa (preserved), Scyllium, 


Eledone, 
Echinus, 


Holothuria, Aste 
Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for 
Communications to the Editor. The telegraphic address 


SUES TO * NATURE." 
£S To aL. Places ABROAD:— 


Yearly . : : q 8 fo) Yearly 110 6 
Half-yearly . 8 = OLt@ 0 Half-yearly . os 6 
Quarterly : 5 a) th Quarterly 5 é o 8 o 


Nature should be addressed to the Publishers; Editorial 
of Nature ts ** Puvusts,’’ Lonpon. 
CHARGES pom ADVERTISEMENTS. 
&£ s. a. 4s. d. 


*Tbree Lines in Column o 2 6] Quarter Page, or Half 


aes Lineafter . nee a 9 aColumn . IIs o 

ne Sixteenth Page, or ig thCo # ° 

One Eighth Page, or Quarter Halfa Page, oraColuma sf Eee 
Column i - 018 6| Whole Page Goh 


* The first line being in heavy type is charged for as Two nines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
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» THE GAIFFE AUTO-MOTOR 
MERCURY JET INTERRUPTER 


(Patented in Britain). 


NO BRUSHES, NO BANDS, NO INDEPENDENT MOTOR. 


The interruption cuts the current both for motor and coil. 
In other words, motor and interrupter are electrically and 
niechanically linked together. 

@ See Nature, July 20, 1905, faze 277 


an7= 


TOP. 


Price, including box and packing, B4:6: 6 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 Gray's Inn Road, London, W.C. 
Descriptive Circular upon application, 


NEW WEICROSCOPIC SLIDES 


From the New Issue of W. WATSON & SONS’ No. 3 CATALOGUE, iust published. Post Free on application. 


Samed & Ab 
Tsetse Flies (G. palpalis), whole insect 50 7 6 Perfume Glands on Leaf of Lavender ... me ous a ae it 6 
Dissections of all Parts may be had mounted Separately. Also in Bugula plumosa (Bird's Head coralline). Specially fine mounts 2 6 
set of 12 : cc oes 00 Karyokinesis i in root of Water Lily... vee » B= & 4/- 
“Send ‘for Special Descriptive Tet Leg of Flea, showing muscular structure : 16 
Blood-sucking Magyot (from the Congo) 7 6 Set of 16 slides illustrating the development of an Ascidian 
Fly hatched from above, Anchmerontyia Intcolt ss» 7 6 (Aspers4) Incase ... Ms as iG oy 2 
Section of Brazilian Que artz, showing cavities containing fluid. Trypanosoma Brucei (Tsetse Fly disease) oh 4 0 
Very interesting sti Re 3.6 Set of 5 Slides of the Garden Shee. showing different stages c of 
Eggs of Emperor Moth, fertile and sterile, on slide 16 growtn. In Case O13 


SEND FOR THE ABOVE NEWLY PUBLISHED CATALOGUE OF MICRO. OBJECTS. 


WATSON’S CATALOGUE OF MICROSCOPES (15S pages) is of special interest to all Microscopists, 
post free. 


W. WATSON & SONS, 313 High Holborn, London, W.C. 


Branches—16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


CROSSLEWY’sS GAS ENGINES 
Mat ENE GREAT REDUCTION 


REMODELLED. IN 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P over 51,000 gas and 
respectively. oil engines had been 
delivered, represent- 

ing about three- 

quarters of a million 
actual horse-power. 


Immediate Delivery 
for Stock Sizes 
of Engines. 


CROSSLEY BROS., TTD., OPENSHAW:, MANCHESTER 


THE STIGMATIC LENS. 


SERIES Il. F/6. 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 


Each lens will give perfect definition with /wd/ aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 13 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


JH. DALLMEVER, Ltd, 26 NEWMAN ST., OXFORD ST., LONDON, W. 


MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


dyinteu by KicHaky CLAY AND Sons, LimitTev, at 7 A > Lreag Street Hill, Queen Victoria Street, in the City of [Lance and pnolished by MacMILLAN 
anv Co., Limireb, at St. Martin's Street, Loudon, W.C., and THE MACMILLAN Company, C6 Fifth Avenue, New York. —THursDa¥, August 17, 1905. 
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“To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoORDSWORTH. 


No. 1869, VoL. 72] 


Registered as a Newspaper at the General Post Office.] 


SUST ISSUED. 


NEW ILLUSTRATED CATALOGUE 
(400 pages) of 


LANTERNS & SLIDES, 


Covering our Latest Improvements in Apparatus, and many 
Series of New Slides, including some of a Scientific and 
Educational Character. 


Sent post free anywhere for Sixpence. 


Also New Illustrated Catalogue of Sun-Dials, 
32 pages, post free. 


NEWTON & CO., 


Opticians to H.M. The King, H.R.H. The Prince of Wales, and 
the Government, 


3 FLEET STREET, LONDON, E.C. 


Partieutars 
Post Free. 


RUBENS’ L 


JOHN J. GRIFFIN & SONS, Ltd., 


MAKERS OF SCIENTIFIC INSTRUMENTS, 
Sardinia Street, London, WY.C. 


[ PRICE 
[All Rights are Reserved. 


SINPENCE 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
F and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 ff. and 1200 
Lliustrations, free on application. 
Desicns or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS. 


NEGRETTI & ZAMBRA’S 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.—In this instrument 
the tube is much longer than usual. and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 inches wanld be marked, the tube is bent at an angle and 
the remaining 3 inches of the scale—viz.: 29, 30, and 31~— 
are extended over a tube 36 inches long. 

The mercury now moving diagonally instead of vertically, 
travels over 12 inches of the tuhe to every inch on the ver- 
tical scale. 

The slightest variation, even ‘or” to which the scale is 
divided, is at once noticeable and can be easily read without 
the aid of a vernier or magnifier. 


Further Particulars avd Prices of this and other lone 
renge Barrueters sext on application to the Manufacturers. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 


BRANCHES: 45 CORNITILL, axnp 122 REGENT STREET, 
LONDON. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 


INSTITUTE. 


SESSION 1905-1906. 

The COURSES of INSTRUCTION at the Institute's Centra. 
Tecunicat Cotiece (Exhibition Road) are for Students not under 16 
years of age; those at the Institute's TeEcunicaL CoLLece, Finspury, 
for Students not under 14 yearsof age. The Entrance Examinations to 
hoth Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may he obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


OITY AND GUILDS CENTRAL TECHNIOAL COLLEGE. 
(Exutsition Roao, S.W.) 


A College for higher Technical Instruction for Day Students not under 
16 preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
‘*School of the University of London" in the Faculty of Engineering. 
Fee for a full Associateship Course, £30 per Session. 

Professors :— 


Civil and Mechanical Engineering (Wx, Be Datey, MAy BSc, 


M.Inst.C.E. 


Electrical Engineering see ae { Inst.E.E., Dean for the Session. 
Chemistry H. E. Armstronc, Ph.D., LL.D., 


ORGSe 
O. Hewsrici, Pb.D., LL.D., F.R.S. 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 


(Leonarp Street, City Roap, E.C.) 


A College for Day Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 


Professors :— 


Mechanics and Mathematics 


S._P. TuHomrson, D.Sc, F.R.S., 


Physics and Electrical Engineering | Prncinaleninelcaiees 


Mechanical Engineering andfE. G. Coker, M.A. D.Sc., 
Mathematics nee od sei M.Inst.M.E. 
Chemistry ee ace 2 pee) en NUELOOLA ik ont, 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


EAST LONDON COLLEGE 
(Late East Lonpon Tercunical. COLLEGE), 
MILE END ROAD, E. 


New SESSION commences SEPTEMBER 18. 
SCIENCE AND TECHNICAL SIDE. 


: {-J. L. S. Hatton, M.A., and 
Mathematics oo one oy Aw. F. S. Cuurguni, MA. : 
a #°R, A. LEMFELOT, B.A., D.Sc., an 
Physics OM) Aes WVGhoday lehay, Jalse ; 
; (*J T. Hewitt, M.A., D.Sc., Ph.D., 
hath por 2) “enigis| Gs, Smirn, D.Sc. : 
Botany ee «. 7V. H. BrackMan, M.A. 


(7D. A. Low, M.1.M.E., and 
“| *J. A Davenport, M.Sc. 
a. *J. T. Morris, M.1.E.E 


ARTS SIDE. 


; J°J. L. S. Hatton, M.A., and 
Wea nanEAReS 205 orn “1 AW. F. S. Cuurcuin, M.A. 
Latin and Greek ... on8 «. “EF. R. Earp, M.A. 
English Language and Literature *KATE M. WARREN. 


Engineering 
Electrical Engineering 


History ses j eee «. *T. Seccompe, M.A. 
French one «. *W. G. Harroc, B.A. 
German «. CoNnsTANCE B. Low, M.A. 


*Recognised Teacher of the University of London. 
Fee for the full Day Course, 10 Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded hy the Drapers' Company. 
Evening Courses for the Science and Engineering degrees are also held, 
the fees for which are from Two Guineas to Five Guineas per Session. 
CALENOAR, post free 44d., on application. 


JOHN L. S. HATTON, M.A., Director of Studies. 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT. 


Professor—MORRIS W. TRAVERS, D.Sc., F.R.S. 
Assistant Professor—FRANCIS E. FRANCIS, D.Sc., Ph.D. 
Lecturer—OLIVER C. M. DAVIS, B.Se., A.C. 

Lecture Assistant—J. H. STURGESS. 

The SESSION rg05-6 hegins on October 3. Lectures on Inorganic, 
Organic and Physical Chemistry will be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for study 
and research in Chemistry and Metallurgy in all ies branches. Several 
Scholarships are tenable at the College. CALENDAR, containing full 
information, price rs. (by post, 1s. 4d@.). For prospectus aod further 


Particulars apply to 
JAMES RAFTER, Registrar and Secretary. 
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NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in— 

MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations, 
Full particulars ar the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 
ow New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES. 
J. E. Mackenzie, Ph.D., D.Sc. 


| H. Wren, Ph.D., B.A,, B.Sc. 
{ALBERT Grirpi1uHs, D.Sc. 


Chemistry oes 


Physics .. ae mae ore «., D, Owen, B.A., B.Sc. 
(Bo W. CLack, BSc 
; | E. H. SMart vA. 
Mathematics fen Ae “VW. G. Birt, B.A, ise 
A. B. Renoug, M.A, D.de. 
Botany ... ud cam ue SOTA) es Fritscn, Ph.D., B.Sc. 
Zoology ... ce oo H. W. UntHank, B.A., B.Sc. 


Geology & Mineralogy Geo, F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Parcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Duteh, & Itallan Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 60. (post free 8@.), on application to the SECRETARY. 


THE UNIVERSITY OF LIVERPOOL. 
SESSION s905-6 COMMENCES OCTOBER 2. 
FACULTY OF ENGINEERING. 

THE VICE-CHANCELLOR. 
CuairmMan—PrRoFessor CAREY. 

Dean—J. WEMYSS ANDERSON, 

PRoressors ANo LECTURERS. 
{Harrison Professor—W. H. Watkinson, 


ENGINEERING “{) MiInst.C.E., M.[.Mech.E., M.LE.E, 
= David Jardine Professor—E. W. Mar- 

ELECTROTECHNICS = quant oD Ge 

MATHEMATICS one . Professor F. S. Carey, M.A. 


2 i Lyon Jones Professor—L. R. WILeER- 
PHVSICS © eee a4 0 oc aeaa 


+Grant Professor—J. CAMPBELL Brown 
ASUS AL MSHS “\" D.Se., F.C.S., BI. : 


° jAssociate Professor—J. A. F. AsPineLh 
RAILWAY ENGINEERING, Neinee iE? : 


MUNICIPAL Hees Professor—J. A. Brovikz, 
ENGINEERING ... «tl M Inst.C.E. 

MUNICIPAL ELECTRICAL{Associate Professor —~ A. BROMLEY 
ENGINEERING... «.\. Hotmes, M.Inst.C.E., M.1E.E. 


ENGINEERING DESIGN{jLecturer — J. 
AND DRAWING... «| Assoc. M.Inst.C.E., M.{.Mech. E. 
APPLIED MECHANICS ... Lecturer—J. H. Grinoiey, D.Sc. 


The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate io Engineering are so arranged 
as to afford a general scientific training for those intending to become 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some branch of the profession, and opportunities 
are afforded for post-graduate work and research. 

The special prospectus of the Faculty may be obtained on application to 
the REGISTRAR. 


LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 
SPECIAL CLASSES. 


Special Classes for the Preliminary Scientific M.B. Examination (Londor } 
will commence on October 2. 
Fee for the whole Course (one year), 10 Guineas. 
Special Classes are also held for the Intermediate M.B. Lond., the 
Primary and Final F.R.C.S., and other Examinations. 
MUNRO SCOTT, Warden. 


WeEMYSS. ANGERSON, 


For other Scholastic Advertisements, see page clxi, also 
pages ii and ili of Supplement. 
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ENGINEERING. 
NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in the THEORY and PRACTICE of the 
above subjects will commence on MONDAY, OCTOBER 2, 1905. 
ENTRANCE EXAMINATION on WEDNESDAY and THURSDAY, 
SEPTEMBER 27 and 28. 

The Courses for Mecbanical and Electrical Engineering include periods 
spent in Commercial Workshops, and extend over four years. They also 
prepare for the degree of B.Sc. in Engineering at the University of 
London. Fees for either of these Courses, £15 or £11 per annum. 

Three Entrance Scholarships of the value of £52 each, giving free 
tuition for tbe full course in Mechanical or Electrical Engineering, will be 
offered for competition at tbe Entrance Examination in September next. 
Conditioos can be obtained from the PRINCIPAL. 

Full particulars as to fees, dates, &c., and all information respecting 
tbe work of the Institute, can be obtained at the Institute or on appli- 


cation to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE, 
GLASGOW. 


SESSION begins TUESDAY, SEPTEMBER 26, 190s, in the new 
buildings recently erected for the College. 

The Diploma of the College is granted in the following Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELEC- 
TRICAL ENGINEERING, MINING, NAVAL ARCHITECTURE, 
CHEMISTRY, METALLURGY, MATHEMATICS and PHYSICS. 
In conjunction with the Glasgow School of Art a Course for a Joint 
Diploma in Architecture has been arranged. 

The Courses of Study for tbe Diploma usually extend over three Sessions. 
The Average Fee per Session is £12 12s. Special Courses for individual 
Stmdents are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least ome Session upon pre- 
scribed University Classes. New and well-equipped Laboratories in the 
Departments of Pbysics, Chemistry, Technical Chemistry, Metallurgy, 
Mechanics, Mechanical and Electrical Engineering bave been provided. 

The Preliminary Examination for Candidates for the Diploma begins on 
September 18. Names of intending candidates must be lodged not later 
than September 15, on forms which will be sent on application. 

CALENDAR (price, by post, rs. 4@.) and PROSPECTUS (gratis) will 
be sent on application to the SECRETARY. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


The SESSION of the FACULTY of MEDICINE will begin on 
MONDAY, OCTOBER 2, 1905. Introductory Lecture at 4 p.m. by 
Prof. H R. Kenwoop, M.B., U.P.H., F.C.S. 

Tbe Examinations for the Entrance Scbolarsbips and Medical Exbibitions 
will begin on September 26, 1905. 

The ANNUAL DINNER will be beld on OCTOBER 2 at the Hotel 
Cecil, E. MarKHAM SKERRITT, Esq., M.D., F.R.C.P., in the Chair. 

Scholarsbips, Exbibitions and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 45,000 Ont- 
patients are treated during the year. Thirty-six Appointments, eighteen 
being resident (as Honse Surgeon, Honse Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to Classes, Prizes, &c., may he 
obtained from the SecreTary, University College, Gower Street, W.C. 


RISIEN RUSSELL, M.D., F.R.C.P., Dean 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL, 
CAXTON STREET, S.W. 
A SCHOOL OF THE UNIVERSITY OF LONDON, 

The WINTER SESSION will commence on MONDAY, OCTOBER 2, 
1905. Scholarships of the aggregate valne of £320 are offered to students 
entering in October. Examination on September 26 and 27. Fees 110 Gns. 
if paid in one sum on entrance. For University Students and those who 
have completed tbeir anatomical and physiological studies 70 Gns. Special 
opportunities for Clinical work and for holding the varions hospital appoint- 
ments. Dental students are specially provided for. 


Prospectus and furtber particulars may be ob ained from the Dean. 
Telegrams: ‘‘ Clinic,” London. Telephone: Victoria 765. 


BRITISH MUSEUM. 


The READING ROOMS will be CLOSED from FRIDAY, SEP- 
TEMBER 1, to TUESDAY, SEPTEMBER 5, inclusive. 


E. MAUNDE THOMPSON, 
Director and Principal Librarian. 


British Museum, 
August 22, 1905. 
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COUNTY OF LONDON. 


EDUCATION ACTS, 1870 To 1993. 


The LONDON COUNTY COUNCIL invites APPLICATIONS for 
the appointment of a DISTRICT INSPECTOR, under the Chief In- 
spector (Education). He will be reqnired to inspect public elementary day 
schnols aod evening schools, and, if necessary, any other educational 
institutions within the district allotted to bim. 

The salary is £400 a year, rising by annual increments of £25 to a 
maximum salary of £600 a year. 

The person appointed will be under the control of the Chief Inspector, 
and will be required to give his whole time to the duties of the office, and 
will in other respects be subject to the usual conditions attaching to the 
Council's service, particulars of which are contained in the form of appli- 
cation. 

In connection with tbis appointment tbere is no restriction with regard 
to sex. 

Applications should be made on the official form to he obtained from the 
Crerk of THE Lonvon County Counci, at the County Hall, Spring 
Gardens, S.W., or at the Education Offices, Victoria Embankment, W.C. 
The applications must be sent in not later than ro a.m. on Saturday, 
September 23, 1905, addressed to the Edncation Offices as above, and 
accompanied by copies of not more than three recent testimonials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 

G. L. GOMME, 


Clerk of the London County Council. 
The County Hall, 
Spring Gardens, S.W., 
Angust 16, 1905. 


COUNTY OF LONDON. 


L.C.C. SCHOOL OF MARINE ENGINEERING. 
APPOINTMENT OF JUNIOR DEMONSTRATOR. 

The LONDON COUNTY COUNCIL invites APPLICATIONS for 
appointment as JUNIOR DEMONSTRATOR in PHYSICS and ELEC- 
TRICAL ENGINEERING at the L.C.C. School of Marine Engineering, 
Poplar, for three evenings a week. 

Salary at the rate of 10s. 6¢. an evening. 

Applications should be made on the official form to be obtained from the 
Cierk oF THE CounciL, Education Offices, Victoria Embankment, W.C., 
to whom they must be returned not later than 10 a.m. on Monday, Sep- 
tember 18, 1905, accompanied by one copy of three testimonials of recent 
date. Candidates applying through the post for a form of application must 
enclose a stamped and addressed envelope. 

Candidates other than successful candidates, invited to attend Committee, 
will be allowed third class return railway fare, but no other expenses. 

Canvassing, either directly or indirectly, will be considered a disqualifi- 


cation, 
G. L. GOMME, 
Clerk of the London County Council. 


Education Offices, 
Victoria Embankment, W.C., 
August 21, 1905. 


UNDER THE AUSPICES OF His Majesty’s GOVERNMENT, 
THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 

(UNIVERSITY OF LONDON.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospPiraL Society.) 


The next SESSION commences on MONDAY, OCTOBER 2, 1905. 
For Prospectus, Syllabus, and otber particulars, apply to the Secretary, 
P. Micue ts, Esq., Seamen's Hospital, Greenwich, $.E. 


ARMSTRONG COLLEGE, 
NEWCASTLE-ON-TYNE, 


Complete Courses of Instruction are provided for students of both sexes 
proceeding to the University Degrees in Science or in Letters, and for the 
University Diploma in Theory and Practice of Teaching. Special facilities 
are offered for the study of Agriculture, Applied Chemistry, Mining, 
Metallurgy, and all brancbes of Engineering. 


Matriculation and Exhibition Examinations begin September 25. 
Lectures begin October 3, 1905. 
Prospectuses on application to F. H. Pruen, Secretary. 


COACHIN (THEORY AND 


PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHVSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
corey and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column B (Advanced Education), Teachers Registration 
Counci!, Board of Education, §.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


For other Scholastic Advertisements, see page clx, and 
pages ti and iii of Supplement. 
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MR. EDWARD ARNOLD'S NEW BOOKS. |" 
THE EVOLUTION THEORY. CARL ZEISS, 


By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. = 


TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSON. 


Two volumes, Royal 8vo. With many Illustrations. 32s, net. BRANCHES— 
NATUR E.—“A work which, in its English no less than in its German 
dress, will be read with extreme interest. LONDON-29 Margaret Street, Regent Street, W. 
SPECTATOR.— These two massive volumes are in themselves a 4 
monument of research and speculation that will out-live much of the Berlin. Frankfort o/M. Vienna. Hamburg. St. Petersburg. 


perennial hrass of the nineteenth CET 


THE THEORY OF OPTICS. , MICROSCOPES 


By ARTHUR SCHUSTER, Ph,D., Sc.D., F.R.S., 9 
Professor of Physics at the University of Ntancheves Demy 8vo. Suitable for F Every 
Class of Scientific 


With numerous Diagrams. 15s. net. 

TIMES.—‘' We have in Dr. Schuste’ s book a notah’e addition ta the a 
and Technical 

Research. 


literature of Optical Theory, and one which will prove of value to every 


MIGROGRAPHIC 


AND 
Finshary. Super Royal 8vo. 21s. net. 


PROJECTION 
BI aA ape tedatd eA eine APPARATUS. 


By the Hon. R. J. STRUTT : 
Fellow of Trinity College, Cambridge. Demy ny With Diagrams. Write for Illustrated Catalogue “Mn” post 
8s. 6d. net. free on application. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 


By R. MELDOLA, F.R.S., Y.P.C.S., F.I.C., &c., 
Professor of Chemistry in the City and Guilds of Landen Technical College, 


4 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 'S 
Verlag von WILHELM ENGELMANN in LEIPZIG. 


VOR KURZEM ERSCHIEN: 


NEWCOMB-ENGELMANNS 


POPULARE ASTRONOMIE. 


DRITTE AUFLAGE. 


Herausgegeven von Dr. H. C. VOGEL, Direktor des Astrophysikalischen Observatoriums 
zu Potsdam. 


MIT 198 ABBILDUNGEN IM TEXT UND AUF 12 TAFELN. 


GR. 8°. 1905. GEIIEFTET 4/ 15.—-; IN LEINEN GEB. .1/ 16.—. 


STANDARD FOR FS. 


The illustration shows one of our Standard Forks, mounted 
so that its vibration can be electrically maintained. The 
position of the electro-magnet can be adjusted lengihwise of 
the fork, as well as laterally and vertically. The height of 
the mercury in the contact cup can also be finely 
adjusted. 


Complete with 1 Standard Fork, &8. 


| 
_ (The forks are supplied making 50, 100 and 200 
vibrations per second, as desired. ) 


Stand without Fork, £4. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Lto., 


CAMBRIDGE, ENGEAND. 
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under review it can be studied and developed with 


TOGO SINS WIGKGURSTT exis Taye 
SCTE MERITS US, WEMIGUC Ss 
Rasy (Gres, lye In, Se Wisi; Ao IE Sibi. 


(London: Macmillan and Co., Ltd., 1905.) Price 
Is. 

The Rudiments of Practical Mathematics, By A. 
Consterdine, M..A., and A.) Barnes, M.A. Pp. 
xV+332. (London: John Murray, 1yo5.) Price 
2s. bd. 

Elementary Practical Mathematics. By H. A. Stern, 
Nie and \\. hie Toplram Pp. vilit+ riot vill. 
(London: George Bell and Sons.) 

Mims? alieccbvia 3\a\\ ae eloalxer,ee.\., cilldea\. Ns 
Bourne, M.A. Pp. x+176+xxxv. (London: George 
Bell and Sons, 1905.) Price 2s. 

dlgebraical Grounding. By D. E. 
Pp. 46. (London: Rivington, 1y05.) Price rs. net. 

kxamples in Algebra. By Charles M. Clay. Pp. 
Whisr ame, (New Works Wie Minemilliin Cole lee 
don: Miaemillan and Co., Ltd., 105.) Msiee 4/85 
net. 

Geometrical Conics. By G. W. Caunt, M..\., and 
C. M. Jessop, M.A. Pp. vit8o0. (London: Edward 


Shorto, M.A. 


Arnold.) Price 2s. 6d. 

af ae little book on ‘f Kasy Graphs,’ by Mr. 
H. S. Hall, is the result of ripe  experi- 

ence, and is intended to lead the beginner by 


very easy stages and show him all the points that 
require special attention in squared paper work and 
the lessons to be learnt therefrom. Great attention 
is paid to the suitable choice of seales and the proper 
figuring of the diagrams. Linear graphs with in- 
ferences and applications occupy fully half the book, 
the latter half relating to algcbraical equations and 
graphs of the second degree with one or two cubics. 
Yhe numerous examples are interesting and sugges- 
tive, and all the answers are given at the cnd. We 
agree with the author in deprecating the undue em- 
ployment of graphs, especially as the field in which 
they may be legitimately used is sufficiently extensive. 
The book will be deservedly popular. 

The ‘* Rudiments of Practical Mathematies,’’ by 
Messrs. Consterdine and Barnes, is a very excellent 
treatise, intended more particularly for students above 
twelve years of age who are preparing for industrial 
pursuits. The heuristic method is in the main fol- 
lowed, and the material for exercises is largely drawn 
from the students’ own measurements, suitable ob- 
jects of a simple kind being provided for this purpose, 
with appliances for measuring lengths, areas, 
volumes, weights, and times. Thus every rule and 
process is definitely associated with some direet quan- 
titative application, and the subject assumes a real 
and living interest and cannot fail to be assimilated. 
The subject-matter is purposely confined to that which 
is in daily use in industrial occupations, so that there 
is time for this to be dealt with in a very thorough 
manner, Jn this volume arithmetic, algebra, and 
geometry are so interwoven that any attempt at 
separation would appear quite unnatural. Thus when 
an important principle, that of proportion, is 
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demands, 


the completeness which its importance 
arithmetically, algebraically, and — geometrically. 


Students are taught the use of logarithms, and also 
sufficient trigonometry to enable them to solve right- 
angled triangles; they use compasses and setsquares, 
draw simple plans and elevations, and make dimen- 
sioned free-hand sketches in pictorial or other pro- 
jection, and they are introduced to the notion of a 
veetor by means of displacement and velocity dia- 
grams. {tn some places there may be an insufficient 
number of examples for the purposes of drill, but 
altogether the subject is admirably developed and pre- 
sented; the book is well adapted to its purpose, and 
its wide adoption would have a very beneficial effect. 

The ‘Elementary Practical Mathematics,’ by 
Messrs. Stern and Topham, is a preliminary volume 
comprising the first nine chapters of a more complete 
text-book on which the authors are engaged. It re- 
lates to physical measurement with exercises based 
thereon, including the measurements of length, 
angles, mass, area, volume, specific gravity, with the 
practical calibration of certain glass vessels. The 
two first chapters deal with contracted arithmetical 
processes and squared paper work, but otherwise a 
knowledge of “ theoretical ? mathematics is assumed. 
The work is intended as a first course for the junior 
forms of schools, and especially for boys preparing 
for army examinations. The apparatus is fairly com- 
prehensive, and the experiments are well described. 
The book will be very useful to those arranging a 
course in an important braneh of practical mathe- 
matics. 

The ‘ First Mgebra,"’ by Messrs. Baker and 
Bourne, is adapted from the first part of the authors’ 
larger work, and, proceeding in the customary order, 
carries the subject up to quadratic ¢quations and 
fractional and negative indices, Arithmetieal and 
graphical illustrations are freely introduced, and a 
special feature of the worl is its very easy gradua- 
tion and the large number of examples, some oral, 
provided at every stage, so that students using the 
book properly cannot fail to obtain a full knowledge 
of the subject. The answers are completely given, and 
themselves extend to thirty-five pages. The book 
gives an admirable first course in algebra. 

Mr. Shorto’s “ \lgebraical Grounding ”’ is a_col- 
lection of the definitions, axioms, laws, rules, and 
proofs belonging to the subject, without examples, 
and arranged in logieal sequence. It is intended 
as a summary of the oral teaching usually imparted, 
and could well be used in conjunction with a collec- 
tion of examples. Jt includes logarithms, the pro- 
gressions, and the binomial theorem. 

The collection of eight thousand ‘‘ Examples in 
Algebra,’? by Mr. Clay, has been accumulating for 
the last twenty years, during which time the author 
has been engaged in teaching the subject in America, 
and has found that the examples provided in the 
ordinary text-books are deficient in both quantity and 
variety, and not regularly graded. The teacher will 
here find examples in superabundance, increasing in 
difficulty by almost insensible steps from the simpler 
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exercises in the use of symbols to the difficult problems 
in surds, theory of exponents, quadraties, and in arith- 
metical and geometrical progressions. The work 
shows no trace of having been influenced by the 
reform movement going on in this country, but 
teachers will reecive valuable hints and much useful 
matter by consulting this tharough and extensive 
compilation. : 

The ‘* Geometrical Conics ” by Messrs. Caunt and 
Jessop is a preliminary deductive course for students 
about to enter on a systematic study of analytical 
geometry. Only the leading properties of conies are 
dealt with, and these are established when possible 
from corresponding properties of the circle by the aid 
of the modern methods of projection. The book 
well suited to its purpose. 


is 
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Problems of the Panama Canal. By Brig.-General 
Henry L. Abbot, U.S. Army. Pp. xi+248. (New 
York: The Macmillan Company; London: Mae- 
millan and Co., Ltd., 1905.) Price 6s. 6d. net. 

THe author of this book aequired distinetion in 
hydraulics in early life by the publication, in 
eonjunction with Captain Humphreys, of their well- 
known ‘* Report on the Physics and Hydraulics of the 

Mississippi River’? in 1861; and, accordingly, this 

statement of the problems of the Panama Canal, in 

whieh hydraulics are so largely involved, by such a 

high authority, who, as a member of the technical 

committee of the New Panama Company, devoted 
seven years to their study, deserves the most careful 
consideration of the American nation, for whose guid- 

anee this volume has been published. Jt appears at a 

very opportune time, when the United States Govern- 

ment has undertaken the completion of the works, but 
has entrusted to a commission of engineers the con- 
sideration of the precise designs for the canal. 

The chapters on the * New Panama Company,” 
with which the author was connected, ‘t The Rival 
Routes " of Panama and Nicaragua, the ‘* Physical 
Conditions of the Isthmus,” ‘‘ The Chagres River,” 
with its torrential floods and difficulty of control, and 
the ‘* Disposal of Rainfall,” all present features of 
interest, and the last three are essential in a study 
of the works to be carried out; but undoubtedly the 
most interesting portion of the book for the British 
public and engineers generally is contained in the 
final chapter on ‘f Projects for the Canal.’ Tt will be 
remembered that when M. de Lesseps started the 
scheme about twenty-five years ago he proposed the 
construction of a tide-level canal; and the works were 
commenced on this basis with very inadequate in- 
vestigations of the nature of the strata to be traversed 
by the cuttings, especially: through the Culebra ridge, 
and the physical conditions of the locality. When ex- 
perience had proved the unexpected magnitude of the 
undertaking, and the unforeseen difficulties to be over- 
come, the original company, approaching the end of 
its resources, decided in 1887 to introduce locls, 
thereby greatly reducing the amount of excavation, | 
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and also ihe time required for the completion of the 
canal. Eventually, after the failure of the first 
company, a New Panama Company was formed in 
1894 (given by a misprint as 1904 in the introduction) ; 
and the works for a canal with locks were slowly pro- 
ceeded with as funds permitted, until at length, last 
year, the United States Government purchased the 
undertaking with the view of carrying it out as a 
national work. Early this year an engineering com- 
mittee of the Panama Commission recommended a 
sea-level canal again, with a bottom-width of 150 feet 
and a minimum depth of 35 feet, and the necessary 
duplicate tidal locks near the Panama end, capable of 
accommodating vessels up to 1000 feet in length and 
ioo feet in width. 

The principal objections to the formation of a canal 
across the isthmus at sea-level throughout, are the 
time, difficulties, and cost involved in making a 
cutting, reaching a depth of 317 feet, in unfavour- 
able strata exposed to tropical rains, and the efficient 
control of the River Chagres, which crosses the line of 
the canal on the Atlantic slope in several places, and 
the floods of which will become a more serious peril to 
the maintenance of the caval in proportion as the 
water-level of the canal is lowered. The objection of 
cost, and, ta some extent, that of time, are of con- 
siderably less importance in a national than in a 
private undertaking; but the floods of the Chagres 
appear liable to prove a standing menace to the safety 
of a tide-level caval, The Isthmian Canal Comiis- 
sion of 1899-1901 expressed its disapproval of a sea- 
level project in the following words :— 


“The cost of such a canal, including a dam at Alha- 
jucla, and a tide lock at Miraflores near the Pacifie 
end, is estimated at not less than 240,000,000 dollars. 
Its construction would probably take at least twenty 
years. This Commission coneurs with the various 
French Commissions which have preceded it, since 
the failure of the Old Company, in rejecting the sea- 
level plan. While such a plan would be physically 
practicable, and might be adopted if no other solution 
were available, the difficultics of all kinds, and especi- 
ally those of time and cost, would be so great that 
a canal with a summit level reached by locks is ta be 
preferred.” 


The author regards these remaining difficulties as 
very important; and, after discussing them, and par- 
ticularly the problems concerning the control of the 
Chagres, he concludes his book with the following 
expression of his opinions :— 


‘“}t is the unanimous opinion of all the engineers 
who have had practical experience in canal work, and 
time to thoroughly study the problem, that no sea- 
level projet without locks, and no sea-level canal 
even with a tidal lock, is practicable that would be 
comparable in ease and safety of transit to one 
equipped with modern locks, and planned to take ad- 
vantage of all the desirable elements which the natural 
conditions offer. Why, then, waste an extra ten or 
a dozen years, and untold millions of dollars, to 
execute a scheme which the investigations of thirty- 
five years have demonstrated to possess only a senti- 
menial merit due to the imagination of M. de Lesseps ? 
Congress and the American people are impatient for 
the opening of the best possible canal.” 
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OUR BOOK SHELF. 
The American Thoroughbred. By C. E. Trevathan. 
(American Sportsman's Library.) Pp. ix+495; 
illustrated. (New York: The Macmillan Company ; 


London: Macmillan and Co., Ltd., 1905.) Price 
8s. 6d. net. 


From the point of view of the naturalist, the interest 
of this volume (which is no doubt an admirable guide 
to everything connected with racing on the other 
side of the Atlantic) is concentrated on the author’s 
remarks with regard to the origin and development 
of the American thoroughbred. As a matter of fact, 


the racehorse in America has been produced mainly | 


from an English ancestry, and is thus essentially of 
the English type; and the one matter for regret in 
his treatment of the subject is that the author does 
not appear to point out any features by which the 
American breed may be distinguished from its Euro- 
pean prototype, as it is difficult to believe that minor 
differences between the two do not exist. The first 
thoroughbred imported into America seems to have 
been Bulle Rock, a horse foaled in England in 1718 
and landed in Virginia in 1730. He was a scion of 
the Darley Arabian, and had also the blood of the 
Byerly Turk on the maternal side. 
native-bred mares (that is to say, mainly the de- 
scendants of horses imported by the Spanish con- 
querors, which were themselves largely of Barb 
blood) by Bulle Rock formed the first foundation of 
the modern American racing stock. Diomed was 
another famous English stallion imported into 
Virginia in the old days; but long after the definite 
establishment of an American thoroughbred stock, 
considerable improvement was effected therein by the 
importation in 1836 of Glencoe, at that time a re- 
nowned English horse. Glencoe was by Sultan, and 
while in England sired Pocahontas, the dam of Stock- 
well, Rataplan, and King Tom, the three greatest 
sires the English turf has ever seen, and to one of 
which almost every living English racehorse can 
trace descent. With such a sire the future of the 
American thoroughbred was assured. In conclusion, 
we may congratulate the author on having added a 
valuable volume to a valuable library, as well as on 
having made an important contribution to our know- 
ledge of the ancestry of the American racehorse. 


IR Ibs, 
The Story of Reptile Life. By W. P. Pycraft. 
Pp. 212. (London: George Newnes, Ltd., 1905.) 
Price 1s. 


Tuts is a valuable addition to the ‘*‘ Newnes’ Library 
of Useful Stories.”” Mr. Pycraft not only writes in a 
readable and entertaining style, but also has the happy 
faculty of selecting precisely those facts which enable 
him to expound general principles. The ‘ Story of 
Reptile Life ’’ is not an elementary book of natural 
history in the ordinary sense, but the outline of a 
really scientific treatise which is not too technical to 
be understood by a beginner. After some introductory 
remarks explaining that he has to deal with a race 
“‘whose glory has departed,’’ the author proceeds to 
describe each of the groups of surviving reptiles, with 
some reference to their immediate ancestors as re- 
vealed by fossils. In each chapter he treats first of 
the most salient points in anatomy, and then proceeds 
to select a few of the more important living species 
for detailed notice. The account of the existing 
reptiles is followed by two chapters on domestic life 
and reptilian liveries. The book then concludes with 
chapters on the extinct flying reptiles, land reptiles, 
and sea reptiles. We have detected no serious 
errors, though it is difficult to accept all the author’s 
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The product of | 


speculations concerning some of the extinct forms, 


and there are more misprints than ought to be. The 
book also lacks adequate illustrations. It is, how- 
ever, a worthy sequel to Mr. Pycraft’s earlier 


“stories ‘’ of birds and fishes, and we hope he may 
soon complete the series by a final volume on the 
mammals. 


Digest of the Evidence given before the Royal Com- 
mission on Coal Supplies (1901-1905). Vol. i. 
Pp. Ixiv+474. (London: The Colliery Guardian 
(Gommletda) ee ricemcns: 

THE Colliery Guardian has done useful work in pre- 

paring this digest of the evidence given before the 

Royal Commission on Coal Supplies. The 25,662 

questions and answers contained in the official 

minutes of evidence do not constitute an attractive 
form of technical literature; but with the matter re- 
arranged and classified under separate heads, and the 
interrogative converted into the narrative form, it is 
surprising to find what an enormous amount of valu- 
able information has been got together. With the 
exception of a brief historical introduction, no com- 
ment is made on the evidence, and such additions as 
the witnesses have found desirable when revising their 
evidence have been printed as footnotes. The work 
will be completed in three volumes, the subjects dealt 
with in the first being the working of thin seams, 
the limit of depth in mining, waste in working and 
coal-cutting machinery. There is a good index and 

a useful bibliography of the subjects discussed. 

Printed in large type, with the illustrations admirably 

reproduced, the work forms a valuable companion to 

the official Blue-books, and, indeed, from the point 
of view of the mining student, may replace them 
altogether. 


Wasps, Social and Solitary. By George W. Peckham 
and Elizabeth G. Peckham. With an introduction 
by John Burroughs. Pp. xv+ 311; illustrated. 
(London: Constable and Co., Ltd., 1905.) Price 
6s. net. 


Tuis book is founded on a series of papers published 
some years ago by the Wisconsin Biological Survey 
under the title of *‘ Instincts and Habits of the Soli- 
tary Wasps,’’ with much new matter added. It is a 
record of very patient field observations on the lines 
with which Fabre’s well-known ‘“ Souvenirs Ento- 
mologiques’”’ (constantly referred to, and compared by 
our present authors with their own) have made us 
familiar. 

The wasps discussed are chiefly those which provi- 
sion their nests with caterpillars and other insects, or 
with spiders; and the genera noticed are Vespa, 
Ammophila, Sphex, Rhopalum, Odynerus, Aporus, 
Crabro, Bembex, Cerceris, Philanthus, Trypoxylon, 
Pompilus, Tachytes, Chlorion, Pelopceus, Astata, 
Oxybelus, &c., all of which (Sphex, Bembex, and 
Chlorion excepted) include British species. Many 
persons are interested in the habits of insects who 
have not time or opportunity to observe them for 
themselves, and to all such we heartily commend this 
important work on the manners and customs of North 


American wasps. Vem el, 
X-Rays: their Employment in Cancer and other 
Diseases. By Richard J. Cowen. Pp. viii+ 126. 


(London: Henry J. Glaisher, 1904.) Price 2s. 6d. 
Nets 


Tue author of this worl: states in his preface that he 
has made no effort to summarise all the valuable work 
which has been done in radiotherapy, and he has only 
tried to select such part as seems to him to be most 
likely to assist those practitioners in the therapeutic 


properties of X-rays, the choice of apparatus, and the 
technique. 

In the first twenty-four pages the apparatus is 
considered, and the remainder of the work, with the 
exception of two short chapters, is devoted to brief 
consideration of a number of skin affections, including 
malignant disease. The book will certainly be of 
service to those for whom it is intended, and many 
practitioners who desire to become acquainted with 
this new branch of electrotherapeutics will find it a 
useful introduction. The work is well written and 
unpretentious, and Dr. Cowen has succeeded in the 
aim laid down in his preface. 


Neue Abhandlungen tibey den menschlichen Verstand, 
By G. W. v. Leibniz. Translated, with introduc- 


tion, by C. Schaarschmidt. Second edition. Pp. 
Ixviiit+ 590. (Leipzig: Dirr’sche Buchhandlung, 
1go4.) Price 6 marks. 

Immanuel Kant’s Logik. By G. B. Jasche. Third 
edition. New edition by Dr. W. Kinkel. Pp. 
xxvill+a171. (Leipzig: Diirr’sche Buchhandlung, 
1904.) Price 2 marks. 

Lazarus der Begriinder dey \oélkerpsychologic. By 


Dr. Alfred leicht. Pp. 111. (Leipzig: Dtirr’sche 

Buchhandlung, 1904.) Price 1.40 marks. 
THE first two of the above-mentioned works appear as 
parts of the excellent ‘ Philosophische Bibliothek.” 
The translation of the Leibniz into the philosopher’s 
native tongue appears to be all that could be desired, 
and the introduction gives an analysis of the work. 
We gather that some 460 explanatory notes are to he 
found in the succeeding volume of the scries. This 
edition of ‘‘ Kant’s Logik "’ is intended to supersede 
the uncritical one of Von Kirchmann, who relied only 
on the second Hartenstein edition of 1868. The present 
editor has gone back to the original text of Jasche, 
and has also compared the other important editions, 
the first Hartenstein and the Rosenkranz, both of 
1838. The spelling is completely modernised. Prof. 
Moritz Lazarus was, with Steinthal, the founder of 
the Zeitschrift fiiy lélkerpsychologie und Sprachwis- 
senschaft in 1859, and his works not only contain 
much sound psychology, but are also permeated by a 
fine ethical spirit. His long life and labours are here 
described by a singularly appreciative disciple. 


LETTERS TO THE EDITOR. 

[Yhe Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communteations.] 


British Fruit Growing. 
Tue question of ‘‘ the diversity of vield from farms in 
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ducing radiation by artificial means, bat the results have 
not yet proved themselves to be successful, at any rate 
from an economic point of view. 

The destruction of blossoms, however, is caused some- 
times by a low atmospheric temperature produced by 
means other than surface radiation. This was the case 
in the present year, when the destructive cooling agent 
was a cold wind. A warm, low situation, with plenty of 
shelter, will afford some safegaard against damage from 
such a source; and these, unfortunately, are just the con- 
ditions which will increase the danger from radiation 
frosts. 

There is no doubt, however, that the damage done by 
a low temperature is not always done in a direct manner. 
\ continued spell of cold weather at the blossoming season 
is inimical to the activity of the various insects on which 
pollination mainly depends, and we are not yet in a position 
to say that a sluggish action of the roots and leaves may 
not itself be directly detrimental to the process of fertil- 
isation. The number of apples and, still more, of pears 
which have been imperfectly fertilised, and have, therefore, 
dropped prematurely, have been very noticeable this year. 

What part the nature of the soil plays in modifying 
the action of cold on the trees is one which is very difficult 
to foretell or to determine. We can never have two 
plantations in different soils while being in exactly similar 
positions; and the question whether a blossom will be 
reduced to a lower temperature by radiation in the moist 
air overlying a clay soil than it woald be in the dryer air 
overlying a gravel soil, or whether, if redaced to the 
same temperature in both cases, it would saffer more in 
the one than in the other, is a qaestion on which we 
cannot dogmatise. We must not be misled by the feeling 
of cold experienced in two such cases by the homan sub- 
ject; indeed, watering the trees and ground is one of the 
methods suggested for obviating the effects of radiation 
frosts. Differences of soil, also, will act indirectly in the 
matter by affecting the root-action and the forwardness 
af the blossoms. 

On one point, however, I think there can be no 
doubt, namely, that the best safeguard against injury by 
frost, where frost is inevitable, is a healthy condition of 
the tree itself. 1t has been a matter of continued observ- 
ation that with similarly situated plantations, and with 
similar trees in the same plantation, those which are most 
healthy will nearly always suffer least from frost. It is 
specially noticeable that with trees which are weakly, 


| even when they carry (as will often happen) a great 


the same neighbourhood ’’ to which yoa referred in yoar | 


article on the report of the fruit committee is, as Mr. 
Alfred Walker remarks, one of very great complexity. No 
evidence on this subject, however, was offered to the fruit 
committee by the numerous growers who appeared as 
witnesses before them, and it woold certainly seem to be 
a subject more suited for investigation at an experimental 
station than one which could be dealt with by a depart- 
mental committee. 

Meteorological conditions are, no doubt, primarily 
responsible for most failures of cropping, and, in a climate 
such as that of our islands, we can never hope to do more 
than mitigate the evil effects of inopportune cold. The 
destruction of the blossoms is generally due—as in 1903— 
to cooling by radiation, and the best safeguard against 
this form of cooling is a fairly elevated position, and a lie 
of the ground favourable to the draining away of the 
cold air from the plantation. Good air drainage is prob- 
ably more important in fruit growing than good water 
drainage. Various means have been investigated for re- 
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abundance of blossom, injury from frost is very severe, 
although the abandance of blossom should be favourable 
to some of these being preserved from destruction. 

It is in this direction—the general health of the trees 
and the raising of healthier and hardier varieties—that 
saccess in diminishing loss by frosts will most probably 
be achieved. It is hardly probable, I think, that much 
will be effected, at any rate in the case of apples, by 
raising varieties blossoming late enough to escape fre ts. 
These frosts, as we all know, often occur very late in the 
year, and thoagh every day by which the blossoming is 
retarded must, on the average, diminish the risk of its 
destruction, there would appear to be hat little chance 
of our being able to retard it sofficiently to diminish that 
risk to any material extent. It must be remembered, 
also, that though we might raise a late blossoming apple, 
it is a hundred chances to one that the fruit would be 
able to compete in the market with known varieties. 

The flowers of the large majority of English apples 
would appear to open within a period of ahoat ten days. 
Ohservations made this year on 117 varieties gave a total 
range of 16 days, but 98 per cent. of these varieties opened 
within a range of 13 days, and 84 per cent. within a 
range of 9 days. The extent of the variation, therefore, 
is not sufficiently large to offer much promise of success 
in raising a variety which would escape frost by its late- 
ness of flowering. It is noticeable, however, that our 
English apples appear to be rather earlier in their flowering 
than varieties belonging to other countries, when all are 
grown under the same conditions. The resalts obtained 
at Woburn this year were as follows, the dates being those 
of the opening of the first flowers, and the fractions of 
dates arising, of course, through the taking of the means. 
The number of varieties under observation are given, and 
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those termed English include several varieties of foreign 


origin which are commonly grown in England. In most 
cases the trees were on the crabstock :— 
117 English ca a oop w. May 6-4 
36 Scotch noe ae .. May 89 
9 Irish 502 500 pas ore layeo: 
8 French ee Soe oa .. May 9-0 
(7 German May 4-0) 
7 Russian May 8.6 


Another point of some interest in connection with these 
results may be mentioned, namely, that there is a con- 
nection between the earliness of blossoming and the earli- 
ness of the ripening of the fruit, though it is so slight 
that it becomes apparent only when the averages of a 
eonsiderable number of varieties are tuken, and tany 
individual instances may be noticed where the later fruit 
follows the earlier blossoming :— 


37 Early varieties May 47 
40 Mid-season varieties May 6-3 
40 Late varieties May 8-0 


This letter, £ fear, is already too long, but it leaves un- 
mentioned several points which may be of importance 
in determining the fruiting of trees. 

SPENCER PICKERING. 


Artificial Diamonds. 


Or the two phases, diamond and graphite, diamond is 
the denser, and has also the less internal energy. It 
follows that, if carbon can be crystallised at comparatively 
low temperatures, the minimum pressure sutlicing to de- 
termine the diamond form will be lower than that 
employed in M. Moissan's experiments. 

For estimating the transformation temperature corre- 
sponding to low pressures, the data available are incom- 
plete; it is here suggested, however, as a tentative result 
from experiments which are still in a preliminary stage, 
that the transformation temperature corresponding. to 
atmospheric pressure lies somewhere between 550° C. and 
7oo® C,, or not far outside those limits, temperatures 
having so far been judged only by eye. 

A molten alloy of Jead with about 1 per cent. calcium 
appears to be capable of holding in solution some small 
proportion of carbon, which exists either as free carbon 
or as calcium carbide; 
and if the calcium is 
eliminated from the molten 
mass, some carbon 
erystallises out. Steam, 
for example, converts the 
calcium into hydrate with- 
out attacking the lead. 
if the reaction has 
occurred at a full red heat, 
graphite is found in the 
crust of lime; if only a 
very low red heat has 
been attained, no graphite 
is found, but a number of 
very small or microscopic 
erystals, which have many 
of the properties of the 
diamond. The illustration 
is from a pencil drawing 
of a very minute crystal, viewed under a magnification 
of 80 diameters, and drawn on a greatly enlarged scale. 

The crystals obtained exhibit mostly faces of the octa- 
hedron, modified by the cube and dodecahedron; in no case 
has any internal flaw or luck of perfect transparency been 
detected in them. ‘he refractive index is clearly very 
high, and an attempt to determine it by displacement of 
focus gave 2-43 (instead of 2-47), any convexity of the 
refracting surface tending to give too low a value. The 
crystalline faces are, in fact, generally if not always 
convex, in many cases strongly so. The crystals adhere 
tenaciously to clean, dry glass; they are unucted upon by 
ordinary acids (hot or cold), by cold hydrofluoric acid, and 
by fused alkali at a red heat. When strongly heated on 
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Fic. 1.—Supposed diamend from lead- 
calcium-carbon solution. 
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platinum foil, they burn away, leaving no residue. The 
quantities at present available are too small for the ready 
determination of density or hardness. 

Negative results were invariably obtained in contro! ex- 
periments on the commercial calcium carbide which was 
used in preparing the alloys. 

Tin may be used in place of lead, but it is freely oxidised 
by the steam, and the resulting dioxide is troublesome to 
get rid of. Of other reactions which appear to have 
yielded minute crystals of diamond, the following may be 
mentioned :—hboiling benzene or tuluene in contact with 
finely powdered potassium dichromate or with concentrated 
aqueous solution of gold chloride; heating benzene or 
toluene mixed with carbon tetrachloride or chloroform tu 


200° C. to 300° C. in a bomb. In the last named re- 
actions, nearly all the carbon separates out in the 
amorphous form, hydrochloric acid collecting under 


enormous pressure. 

{ hope shortly to return to the subject of these experi- 
ments, and to make a fitting acknowledgment of my deep 
indebtedness to Mr. W. J. Hartley, to Messrs. Neville and 
Hevcock, and to other friends, Ca BERTON: 

4 Chesterton Hall Crescent, Cambridge, August 109. 


The Spread of Injurious Insects. 


Ix 1898 Dr. L. O. Howard forwarded to me a scale 
insect discovered by Prof. Chaves at Ponta Delgada, 
Azores, attacking the foliage of the orange tree. The 
insect proved to be new, and was described as Lecanium 
perlatum, Since that time it has never been reported from 
any uther place; but now [ have received some large, 
flat, dark brown scales on orange leaves from Villa 
Encarnacion, Paraguay, collected by Mr. Sehrottky, and 
they are this very same L. perlatum. This is only one 
new case to be added to the many already known of scale 
insects being transported from one side of the world to 
the other, evidently by human means. It is to be regretted 
that the British Government, with its numerous tropical 
colonies and excellent botanical gardens, has not done 
something to make known the scale insects within its 
domains. It is true that Mr. E. E. Green, the Govern- 
ment entomologist of Ceylon, is bringing out a magnificent 
work on the scale insects of that island; but he finds in- 
sufficient support, and it is divulging no secret to say 
that the publication of this useful book will involve him 
in very serious financial loss. There is no properly 
classified national collection of scale insects (the only good 
collection in England is that of Mr. Newstead at Liver- 
pool), and we are still totally ignorant of the coccid fauna 
of many colonies. The reasons for regretting this con- 
dition of affairs are mainly two :—(1) because in ignorance 
pests of this group are continually being carried to new 
regions, where they are liable to become destructive; and 
(2) because man is so mixing up the distribution of these 
insects that every year makes it more difficult to ascertain 
their natural habitats. Having regard for the experiences 
of the past, it is surely safe to say that the annual 
expenditure of a few hundred pounds in the investigation 
of these pests would be far more than repaid in economic 
as well as scientific gains. T. D. A. CocKERELe. 

University of Colorado, U.S.A., August 10. 


A Parasite of the House-fly. 


I suovip like to direct attention to an interesting 
parasite of the house-fly which is in this district extremely 
abundant this summer. The creature is, as a rule, very 
hard to find, and many thousands of flies may be caught 
in ordinary seasons without a single parasite being found 
upon them, The animal in question is one of the Pseudo- 


| Scorpionides (? Chelifer), casily recognisable by its pair 


of long chelw, and £ should be glad if any of your readers 
would inform me to what genus it belongs and whether 
it is equally abundant this year in other places. 

Eton, August 19. M. D. Hitt. 


1 In my original description, it is stated that the skin is not reticulated, 
The new material shows that it is minutely reticulated or tessellate in the 
middle of the back. The antenna, described as 8-jointed, vary to 7-jointed, 
with the fourth, joint longest, but the third nearly as Icng. 
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2 is gratifying, and at the same time puzzling, to 
find that the antiquities discovered in part of 
a single county can provide material for two such 
voluminous works as Canon Greenwell’s ‘* British 
Barrows ” of 1877 and the record of Mr. Mortimer’s 
researches, now issued with the assistance of Mr. 


Sheppard, the energetic curator of the Hull 
Municipal Museum. The district investigated lies 


between York and Bridlington, and teems with relics 
of the past, most of the barrows, or burial mounds, 
dating from the Bronze \ge, but two or three 
cemeteries containing .\nglo-Saxon graves at least a 
thousand years later. The excavations in which the 
author has been concerned for so many years are 
well deseribed; but those without special knowledge 
of the period will turn with most satisfaction to the 
introduction, where, with the aid of copious extracts 
from the earlier work already mentioned, some in- 
teresting gencralisations are made from the data fur- 
nished by the spade. Evidence is brought forward 
in favour of cannibalism among the ancient Britons, 
a practice that has been suspected for some time; 
and human sacrifice, perhaps also suttee, seems to 
have been indulged in at the burial of an important 
personage. In somc barrows there were signs that 
a circular hut or a pit-dwelling had been used as a 
sepulchre, the walls and roof being thrown down 
over the body; and the author’s suggestion as to the 


Fic. 1.—Section of Round Barrow, Aldro, E.R, Yorks. 


origin of the incomplete ring formed by stones or 
a trench round many burials of the period is cer- 
tainly plausible. In his own words, “* these rings are 
probably marks of taboo or enclosures which were 
made at the beginning of the ceremony to mark off 
and protect the sacred spot in which the ceremony 
and interment were afterwards to be conducted, and 
the breals in the circle had no other significance than 
to serve as a place of ingress and egress during the 
performance of the obsequies.”’ 

It is interesting to have existing evidence as to 
the sepulchral pottery confirmed by further dis- 
coveries. With a few very doubtful exceptions the 
so-called ‘* drinking-cup ’? is never found with ecal- 
cined human bones, and generally accompanies the 
primary, or at least one of the earliest burials, in 
the mound or the grave beneath it. Of the ‘ food- 
vessels,’’ 43 were found with cremations and 119 with 
unburnt skeletons; and these figures agree with 
Canon Greenwell’s, giving a proportion of about 
one to three. Though occasionally found on the top 
of calcined bones, the cinerary urns, as their name 
implies, were generally used to contain the ashes of 
the dead, and ‘incense-cups”’ are invariably asso- 
ciated with the rite of cremation, though we must 
contest the statement that the latter vessels are also 


oS) Say Forty Years’ Researches in British and Saxon Burial Mounds of East 
Yorkshire.” By J. R. Mortimer. Illustrated by Agnes Mortimer. Pp. 
Ixxxvit4s2. (Hull: A. Brown and Sons, Ltd., rgos.) 
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found in Scandinavia, Germany, France, and even 
the Troad. 

The intricacies of the text are considerably simpli- 
fied by numerous diagrams, giving the plan and 
vertical section of the barrow under examination, 
and a specimen is here reproduced to show how it is 
possible to read the history of a burial mound. One 
in the Aldro group measuring 84 feet in diameter 
and 5 feet in height was excavated in 1866. The 
clay and soil forming the 
upper part is marked 4, 
while B is a _boat-shaped 


” 7™y 
mass of clay and soil below } 


it, c being the chalk filling 

of the inner mound and 

grave below the original 
surface-level Ew. Nos, 1-8 

are interments of children 

and adults in a pit cut rather ( 

deeper than usual in the 

chalk rock; but they were 

not all complete skeletons, 

No. 7, for instance, being 2 8 

heap containing a ‘ drink- 
ing-cup "in 48 pieces, fraug- 
ments of six human lower- 
jaws, and a number of small 


" 
3 


bones packed in an adult 
calvarium. Whether con- 
temporary or not, these 


burials had been surmounted 
by a dome of chalk which 


was cut into for another 
burial at some later dat« 
and subsequently covered 


with the outer mound. 
Of the succeeding Early 
Age of iron remains are few 


in this particular district, 
though abundant afew 


miles further north; but one 
burial of importance must be 
noted. The swords here 
illustrated were found with 
a skeleton, and belong to 
two distinct types; the 
longer is of usual dimen- 
sions and has the character- 
istic curved scabbard-mouth 
and the chape of the middle 
period of La Tene, while the 
shorter sword is the only 
one of the kind known to 
have been found in this 
country, and with similar 
examples from France and 
Switzerland may date from 
about too B.c. The human 
head between the branches 
of the pommel is evolved 
from the knob that appears 
in that position on certain 2 
short swords from the Hall- 
statt cemetery. 

The Anglo-Saxon  ceme- 
teries contain unburnt 
bodies of which the orientation is instructive, while 
many excellent brooches and other relics have been 
recovered. These and the vast Bronze Age series 
have been amply and creditably illustrated, but, un- 
gallant as it may appear, a protest must be lodged 
against the frontispiece, which gives a totally false 
impression of the Grimthorpe sword. In a work 
containing so many references misprints are excus- 
able, but some are irritating; thus, Inverary (p. 361) 


Fic. 2.—Early British Swords, 
&c., North Grimston, E.R. 
Yorks. 
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should be Inverury, and the next page has a cruel 
mutilation of Le Gros Guignon, while the reference 
to Archaeological Journal on the page before should 
be to the York volume (1548). 

Following an excellent example, Mr. Mortimer 
furnishes relic-tables with all necessary details at the 
end of the volume, together with a copious index. 
Comparison with Canon Greenwell’s table shows a 
very large proportion of primary interments, there 
being in one case as many as seventeen, to three 
secondary; but in a matter of this kind different 
conclusions might be drawn from the same data. 
Altogether the work is most weleome as a fund of 
material for more general treatment, and should 
encourage the study and publication of prehistoric 
finds in England. 


TUE, TORR TEGUC OUI (E:,  TEOMINBUL, 
CLINE SIE. 


Y the time that NarurRE appears next week, the 
total solar eclipse of .\ugust 30 will have become 

an event of the past, and we hope then to be in a 
position to announce that the careful preparations, 
which have occupied the minds of astronomers for so 
many months past, have been crowned with success. 

Sinee the appearance of Dr. Lockver’s article con- 
ecrning the eclipse, in our issue of February 23, 
several important modifications in the proposed 
arrangements have been made, but most of the eclipse 
observers are now at their stations ereeting or adjust- 
ing their instruments for the final scene on Wednes- 
day next. How much depends on the nicety of these 
adjustments ean only be understood by those in- 
timately coneerned; but when it is recalled that since 
the general introduction of photographic methods 
into eclipse work the sun has only been eclipsed for 
about half an hour, that the duration of totality in the 
coming event exceeds 32 minutes, and that no favour- 
able opportunity will oceur again until 1912, when 
totality will only last for about 60 seconds, some idea 
may be obtained of the anxiety of those observers 
who are fortunate enough to take an active part in 
next Wednesday's observations. 

Subjoined to this article is a 
Wo Je S. Weekyer deseribing the 
ations of the eclipse expedition of the Solar Physics 
Observatory, under the personal direction of Sir 
Norman Lockyer, K.C.B. When all arrangements 
for this expedition were nearly completed, but before 
Sir Norman Lockyer left England, it was deeided 
by the French Government, in quite a friendly spirit, 
that the presence of a foreign man-of-war in Philippe- 
ville harbour was not desirable at the present time; 
therefore arrangements were made with the Spanish 
authorities, who rendered such valuable help to the 
similar expedition in 1900, for the party to go to 
Palma. Some of the work contemplated at Palma 
is described by Dr, Lockyer in his letter. 

Some novel observations will be made by other 
observers. In a recent communication to the 
British Astronomical Association Mr. C. E. Stromeyer 
pointed out that geodesy might be assisted by an 
accurate determination of the path of totality. 
This path has been computed on the, assumption 


SOLAR 


letter from Dr. 
preliminary oper- 


that the earth has a certain form, and if the 
computed values are found to be ineorreet, the 
errors in the assumption might be discovered. 


Another valuable suggestion was made in a letter 
from Dr. Johnstone Stoney which appeared in these 
columns on July 13, wherein the writer pointed out 


If Mereury has an atmosphere, the horns of the 
erescent should appear prolonged by atmospheric re- 
fraction, and a careful observer, suitably equipped, 
should be able to detect the prolongation, and possibly 
to observe the spectrum of the tips. 

M. Touchet suggests that the moon might be 
observed, both before the first and after the fourth 
contacts, projected on the brighter portions of the 
lower corona, by an observer employing a_ suitable 
dark glass with a small telescope. 

In a brochure recently rceeived from Senor Horacio 
Bentabol, of Madrid, the author makes a number of 
suggestions to celipse observers by which the exist- 


ence of a lunar atmosphere might be detected. 
Among other matters he suggests that delicate 


thermometric observations made for some hours before 
and after the eclipse might exhibit a heat-absorption 
effect due to the interposition of the lunar atmo- 
sphere, between the sun and the observer, before the 
actual body of the moon was interposed. Solar radi- 
ation observations might also exhibit the same effect. 
Photometric observations of the iflumination of the 
sky might show an analogous absorption of light, 
due to the lunar atmosphere. Exact determinations 
of the solar diameter would, if the moon possesses 
an atmosphere, probably show the results of the re- 
fraction due to that atmosphere. The apparent 
hourly movement of the sun should become modified, 
as the lunar atmosphere is interposed, for the same 
reason. Many other points whereby the existence of 
such an atmosphere might be tested are given by 
Senor Bentabol. 

As recently mentioned in these columns, French 
astronomy will be well represented at the various 
stations, whilst American astronomers have journeyed 
to a number of widely separated stations. Three 
expeditions have been sent from the Lick Observatory 
to Labrador, Spain, and Egypt respectively. At 
each station a search is to be made for an intra- 
Mercurial planet, and large-scale coronagraphs of 
exactly similar construction are to be employed. 
Should any actual movements take place in the corona 
during the two and a half hours which elapse between 
totality at Labrador and at Assouan, the photographs 
obtained at these respective stations should show it. 

The Canadian Government has dispatched an 
expedition to Labrador, and has officially invited 
Mr. and Mrs. E. W. Maunder to accompany the 
same. Mrs. Maunder will employ a coronagraph 
exactly similar to that which Prof. Turner is using 
in Egypt. 

The details concerning the regions erossed by the 
eclipse track, and the times of totalitv, &c., have 
already been given in many places, but the subjoined 
table siving the times and magnitude of the greatest 
phase in these islands may be of interest :— 


Eclipse begins Greatest eclipse Eclipse ends Mag. 

al, Is tik Gh lie ih Gl ~ In (ts 
Greenwich 29 23 49 30 1 4 3o 2 15 0786 
Edinburgh 29 23 44 30 0 $5 3002 Sa ores 
Dublin ... 29 23 39 306 53 50) 2) Se OOS 


In the above table, which is taken from the Con- 
panion to the Observatory, the times are Greenwich 
Mean Time, which is reckoned from the previous 
mean noon, and the magnitude is given with the 
sun’s whole diameter as unity. 


The Solar Physics Observatory Eclipse Expedition. 


Palma, -lugust 18. 
We have now been at Palma a week to-day, and 
are all thoroughly settled down, not only at the 


that the planet Mercury will be very near to a line | very excellent hotel in which we are located, but at 


joining the earth and the sun, and will therefore 
present a very thin crescent to the observer’s view. 
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the eclipse camp, which lies about a mile towards 
the north-west. We are a large party. There are 


400 


150 volunteers from H.M.S. Llenus, including the 
captain and all the offeers, and we ourselves total 
Se, pabaohs Sie Nem Ieee, ibe, (1 
Butler and myself, and three volunteer observers, 
Lady Lockyer, Mr. Howard Payn, and Mr. Frank 
McClean. 

\Ve arrived here on the morning of August 10, 
having transhipped at Gibraltar to H.M.S. Venus 
about noon on August 8 The arrangements for 
transferring the 110 packing cases from ship to ship 
were all that could be desired, an Admiralty lighter 
and tug being in readiness on our arrival. By five 
o’elock in the afternoon we were steaming away 
towards our destination, leaving behind us that great 
pile of rock, which eventually became a dim speck 
on the horizon. 

Needless to say, the conversations in the captain’s 
cabin, in the wardroom, and in many other parts of 
the ship were concentrated on eclipse matters, and 
this culminated in a lecture which I was requested to 
give to the whole available ship’s company. The 
keenness displayed was universal, and the following 
day volunteers were called for to assist in the work 
for the eclipse, and, as I have previously mentioned, 
they now total 1530. The same evening Sir Norman 
Lockyer gave a lecture, which increased, if possible, 
the keenness previously displayed. 

On our arrival at Palma, whieh, by the way, is 
situated in a beautiful bay with an excellent 
anchorage, the ship was boarded by numerous officials 
after the customary salutes had been exehanged 
between the ship and the fort. Amongst those who 
came on board was our friend Mr. Howard Payn, 
who had preceded us in order to fix on a suitable 
site for our camp, to arrange for local labour and 
material, and to sniooth things generally for us. 
The very admirable way in which this diffieult and 
delicate task was accomplished by him in conjunction 
with Mr. Roberts, the British Consul at Barcelona, 
could not be surpassed, and all the members of the 
expedition are unanimous in singing their praises. 
For the expedition to Spain in 1900 Mr. Payn 
rendered a similar service, and on that oceasion the 
arrangements he made were all that could be desired. 

On the afternoon of our arrival at Palma, Sir 
Norman Lockyer and Captain Eyres, in the company 
of the British Vice-Consul, Mr. Boseh, paid some 
official visits, and afterwards the site selected by Mr. 
Payn was visited. This site is an ideal spot for a 
large eclipse camp, being sufficiently close to a land- 
ing stage for boats, walled in, and perfectly open for 
astronomical observations in all directions. The 
ground, whieh is private property, has been kindly 
lent by the owner for the purposes of the eclipse 
observations, and the members of the expedition are 
extremely grateful for the use of such an admirable 
eamping locality. 

Indeed, kindness itself has been displayed in every 
direction. All the authorities of the island have laid 
themselves out to supply anything that is required, 

- and already these offers have been aecepted in several 
ways. 

On the early morning of August 11 work at the 
camp began in earnest. The tents, loaned to us by 
the War Office, were taken ashore and ereeted, and 
later in the day the packing cases were landed and 
carried by carts to the ground. Parties from the ship 
soon began to be acquainted with the contents of the 
cases they had so delicately handled, and by the even- 
ing the large wooden structure composing the dark 
room and the camera end of the prismatic reflector, 
and also the siderostats and ccelostat huts, were 
nearly all erected and covered. While this work was 
in progress, meridian lines were being pegged out 
and the positions for the conerete pillars fixed. 
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The erection of the piers for the instruments com- 
meneed on the following day, and so soon as ‘these 
were completed the instruments which were to be 
placed on them were put together and set up. 

At the time of writing (\ugust 15, 10 p.m.) great 
progress has been made; most of the instruments are 
nearly erected, some are in approximate adjustment, 
while they are now al] under canvas, the coverings 
having been set up in truly nautical style. 

Yo gain some idea of the worls undertaken, it may 
be mentioned that the larger instruments include a 
prismatic reflector of 76 feet foeal length, a 6-inch 
three-prism prismatic camera, two coronagraphs (one 
16 feet focal length) and an objective grating eamera 
worked in connection with one ccelostat, a triple 
camera of 3-inch aperture and 12 feet focal length 
for photographing the eclipsed sun in colours, and a 
3i-inch coronagraph worked equatorially. Already 
each instrument has a party from the ship to assist 
in working it efficiently, and these are daily in the 
camp to render aid when necessary. 

In addition to the above-mentioned assistants for 
the instruments, there are several other pieces of 
work which are being taken in hand. Thus the disc 
party has already erected discs of various sizes on 
imposing struetures on the east side of the ground. 
Further, there are groups of observers for sketching 
the corona without discs, making star observations, 
recording the colours of the corona and landscape, 
observing the shadow-bands and sweep of the shadow, 
making meteorological observations, &c. 

These and other parties are daily being drilled to 
render them as effietent as possible, and there is every 
hope that eclipse day will find them skilled .and 
accurate observers. 

We are, however, rather doubtful as to the kind of 
weather that will be experienced here on the eventful 
day. So far, the chances have been in our favour, 
but partially clouded skies are more common than one 
would like to see. A sharp thunderstorm broke over 
the town on the early morning of .\ugust 17, and 
rain fell in torrents. Fortunately there was no wind, 
and no damage was done. Those aequainted with 
the local weather conditions cheer us up by foreeast- 
ing fine weather, but clouds are far more frequent 
than one would wish them, and the prospects are not 
nearly so good as they were in India in 1898 or 
Spain in 1900. In less than a fortnight’s time our 
fate will be sealed. 

In addition to our party, numerous other observers 
of different nationalities are taking or have taken 
up their stations in the neighbourhood of the town. 

Witiiam J. S. Lockyer. 


FIRST INTERNATIONAL CONGRESS OF 
OM ISins. 
ape 


E first meeting of the Congres fédératif inter- 

national d’Anatomie was held in Geneva, and 
eommeneed on the morning of Sunday, August 6, by 
the opening of an exhibition of specimens and ap- 
pliances ilustrating recent progress in anatomy. 
{the congress closed on the evening of Thursday, 
August 10, when three hundred members and ad- 
herents of the congress were entertained by the city 
of Geneva to an official banquet. The congress re- 
presented a conjoint meeting of the five leading 
anatomical societies—the Anatomical Society of 
Great Britain and Ireland, Anatomisehe Gesellschaft, 


Association des  Anatomistes, Association of 
American Anatomists, and the Unione Zooligica 
Italiana. Almost every country was represented. 


Switzerland itself eontributed more than 100 members, 
France 66, Germany and Austria 36, Great Britain 
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and Colonies 23, ltaly 11, America 3, and other 
countries 16. The largest contributors to the pro- 
ceedings of the congress, however, were the Germans ; 
out of a total of 117 communications, 32 were made 
by them, 31 by the French, 18 by the British, 15 by 
the Swiss, 8 by Italians, 5 by Swedes, and 2 by 
Americans. 

From every point of view the congress was a suc- 
cess. Anatomy is peculiarly susceptible of inter- 
national treatment, the subjects for description and 
discussion being concrete and capable of direct demon- 
stration. The language difficulty certainly hindered 
a free discussion on more than one occasion; for in- 


stance, on the second day, a_ speaker, after 
giving his communication in French, listened 
most attentively to a vigorous criticism in 


German, and, bowing profoundly, replied, ‘‘ Je ne 
comprends pas I'allemand.’’ With an agenda list 
overloaded with 117 communications, there was a 
grave risk of disorganisation. Thanks to the com- 
plete arrangements made by the committee of organi- 
sation, presided over by Prof. A. Eternod, of Geneva, 
and to the perfect arrangement of business by the pre- 
sident of the secrétariat, Prof. von Bardeleben, the 
proceedings of the congress made an even and steady 
progress. The success of the congress must also be 
ascribed to Prof. Nicholas, of Nancy, secretary of the 
French society; English memoers were indebted to 
Prof. Symington, president of the British society, 
and to Dr. Christopher Addison, its secretary. Each 
day’s work was divided into two parts; the morning 
was devoted to papers, ten minutes being allowed for 
each communication, and three minutes to any mem- 
ber who wished to criticise; the afternoon was set 
aside for exhibition of new specimens and demonstra- 
tions of the material on which the communications of 
the morning were based, and this was by far the 
most instructive and profitable part of the day’s work. 
The Swiss cow-bell, employed by the president of 
each day’s proceedings (for the president of each 
society acted in turn as chairman) to warn the speaker 
that he had reached the limit of his allotted time, 
bound the members of the congress by a common 
sense of humour and materially aided the success of 
the meeting. In spite of the entente cordiale, the 
British anatomists associated more closely with the 
German than with the French members of the con- 
gress—an association determined, for the greater 
part, by the fact that the Germans were the superior 
linguists. 

With so extensive a programme, it is impossible in 
a report such as this to do more than note the more 
outstanding communications. Making every allow- 
ance for prejudice of race, the first place, both in im- 
portance of results and excellence of technique, must 
be assigned to the contributions made by Prof. J. T. 
Wilson, of Sydney University, who placed before the 
congress the results of a prolonged investigation into 


the developmental] history of ornithorhynchus 
made by his colleague and collaborator, J. P. 
Hill, and by himself. With the material now 


at their command they will be able to write a 
full and precise account of the development of 
the monotremes and throw a great deal of light on 
mammalian morphology. The photograph of an 
ornithorhynchus egg, in the eight blastomere stage, 
was shown. Most remarkable of all were the 
specimens and photographs showing the early de- 


velopmental phases of the central nervous system. | 


The medullary plates, instead of folding over at an 
early date to form the neural tuke as in mammals 
generally, remain exposed on the surface of the 
embryo and thus give a superb opportunity of study- 
ing the processes of segmentation and differentiation 
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of the central nervous system. The cephalic part of 
the central nervous system is seen at first not to be 
differentiated into three parts, viz., hind-, mid-, and 
fore-brain, but into two, a hind part, or archen- 
cephalon, and a fore part, or deuterencephalon, under 
which the notochord terminates. The archencephalon 
shows four or five sharply demarcated neuromeres in 
front of the neuromere connected with the facial 
nerve (prefacial neuromeres), but Prof. Wilson de- 
tects in some of them traces of a subdivision. There 
are three post-facial neuromeres. By using em- 
bryos of Perameles and Dasyurus to supply blanks 
in the ornithorhynchus series, Wilson and Hill were 
able to show that the neural crest forms at first a 
continuous hem on the lateral margins of the medul- 
lary plates. That part of the neural crest correspond- 
ing to the prefacial neuromeres undergoes, relatively 
to the rest of the neural system, an enormous growth 
forming a plate of cells which was mistaken by 
Selenka in other marsupial embryos for a mass of 
mesoblast. The neural crest connected with the 
facial segment forms the acoustic ganglion; that 
with the post-facial neuromeres the glosso-vagal 
ganglion, the rest of the crest becoming differen- 
tiated into spinal ganglia. 

lt is within the memory of even the younger 
zoologists that ornithorhynchus was regarded at one 
time as a toothless mammal; then came the dis- 
covery by Poulton and by Stewart that teeth were 
present but remained embedded in the gums. Prof. 
Wilson was able to demonstrate in his series of em- 
bryos the presence of two dentitions—the develop- 
ment and absorption of a milk dentition and the 
formation of a permanent dentition—-that discovered 
by Poulton and Stewart. Thus ornithorhynchus, so 
far as its dentition is concerned, takes its place with 
diphyodont mammals. Further, it was shown that 
each cusp of the permanent molars is preceded by 
a separate milk tooth—a powerful argument in 
favour of the evolution of molar teeth by the con- 
crescence of single-cusped teeth. Photographs were 
exhibited of a reconstructed model of the skull of a 
foetal ornithorhynchus which shows many aberrant 
and puzzling features. Other contributions to the 
embryology of monotremes were made by Prof. 
Keibel, of Freiburg (models showing the develop- 
ment of the urogenital apparatus of echidna), and 
to the embryology of marsupials by Dr. Fiir 
Bresslau, of Strassburg (preparations showing the 
development of the pouch of Didelphys marsupialis). 

Two papers on the agenda list, one by Prof. von 
Bardeleben, of Jena, entitled, ‘‘ Die Homologie des 
Unterkiefers in der Wirbeltierreihe,’’ the other by 
Prof. Gaupp, of Freiburg, ‘‘ Die Nicht-Homologie 
des Unterkiefers in der Wirbeltierreihe,’’ brought 
again into prominence that much-debated problem— 
the origin and nature of the mammalian lower jaw. 
Bardeleben maintained that the lower jaw of a 
mammal was strictly the same structure as that of a 
reptile, and produced, as evidence of his contention, 
mandibles of marsupials and of human foetuses in 
which there could be traced lines somewhat similar 
t> the sutural lines to be seen in the reptilian 
mandible. Prof. Gaupp’s paper was a clear and 
vigorous denial of Bardeleben's contentions. In 


Gaupp’s opinion the temporo-maxillary joint of 
mammals was a new joint formed between the 
coronoid process of the reptilian jaw and_ the 


squamosal, and quite different from the mandibulo- 
quadrate joint of reptiles. His conclusions were 
largely based on a consideration of the relationship 
of muscles and nerves to these joints. The new 
mammalian joint was formed in the insertion of the 
pterygoideus externus, the end tendon of which be- 
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came the interarticular disc, as can be seen in 
echidna. By means of a model he demonstrated 
the manner in which a new joint could be developed 
without leading to a disturbance of the function of 
mastication, thus leaving the quadrate to form one 
of the auditory ossicles (hammer). It must be ad- 
mitted that Gaupp’s theory explains the embryo- 
logical phenomena, and clearly met with general 
acceptance by the members of the congress. Prof. 
Eugen Fischer, of Freiburg, pointed out that the 
theory explained the presence of cartilage which he 
had found in the developing coronoid and condylar 
processes of the jaw in the mole and apes. A model of 
an early developmental stage of the human mandible 
was shown by Dr. Alexander Low, of Aberdeen, 
who also demonstrated a special formation of car- 
tilage, independent of Meckels, in the condylar and 
coronoid processes of the human jaw—facts in favour 
of Gaupp’s hypothesis. In the opinion of the writer 
of this report, this vexed question is not yet settled, 
nor is it likely to be so long as anatomists seek to 
derive the mammalian from the reptilian type of 
mandible. ‘ 

Ten communications dealt with the structure or 
development of nerve cells. One of these was a 
paper by Prof. \. Donaggio, of Naples, ‘‘ II reticolo 
neurofibrillare della cellule nervosa dei Vertebrata 
(con demostrazione di preparati microscopici),’’? which 
revealed the energy and fire which Continental 
anatomists can throw into their work. Prof. Ramon 
y Cajal, of Madrid, also brought to the congress 
specimens to demonstrate the direct continuity of the 
neuro-fibrillar network of the nerve cell with the den- 
drites on the one hand and the axon on the other. 
He had placed his microscopes and specimens on a 
window-ledge of a passage leading to the laboratory 
where Donaggio gave an enthusiastic demonstration 
to an intent circle of listeners. Cajal suddenly joined 
the circle and gave a direct contradiction to some 
statement of Donaggio. A lively scene followed; 
Cajal fetched his microscopes and specimens one by 
one from the passage and placed them impetuously 
before Donaggio. It was hard to ascertain the exact 
point in dispute, but it was subsequently discovered 
that it was a matter of thickness of section, Cajal 
maintaining that Donaggio’s sections were too thin 
to demonstrate the relations of the neuro-fibrillar net- 
work of the nerve cell, while, of course, Donaggio 
regarded those of his opponent as too thick. The 
dispute was amicably settled by the discovery that 
both meant the same thing, namely, that the neuro- 
fibrillar network of the nerve cell was directly con- 
tinuous with dendrites and axon. 

The question of the development and regeneration 
of nerve cells again came up for discussion. Dr. 
John Cameron showed exccllent photomicrographs 
of the developing optic and spinal nerve fibres in 
amphibians and birds which he believed to be both 
of central and peripheral origin. Optic fibres he 
regarded as direct prolongations from the nuclei of 
the retinal ganglion cells. Specimens were shown 
by Dr. Alfred Kohn, of Prague, demonstrating that 
the cells which go to the formation of a nerve, both 
fibre and sheath, are derived from the central nervous 
system—a histological confirmation of Harrison's 
clever experiment. Prof. Barfurth, of Rostock, pro- 
duced the results of experiments on regeneration of 
nerve fibres made by C. F. Walter, and concluded 
that the axis cylinders could be produced by the 
cells of the nerve sheath. 

Dr. George Streeter exhibited a series of models 
showing the development of the acoustic ganglion in 
human embryos. The cochlear ganglion is separated 
from the vestibular ganglion during development, 
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| in the years of puberty. 


and the association of the cochlear nerve with 
the nerve to the posterior ampulla is merely 
fortuitous; Dr. Giuseppe Levi, of Florence, gave 


an account of the various forms of cells found in the 
ganglia of the spinal nerves in developing pigeons. 
In another communication this author showed that 
ganglion cells vary in size with the size of the 
animal in which they occur; other cells are not 
affected by the size of the animal. Drage: 
Jamieson exhibited an excellent series of dissections 
of the brain, showing how various nerve tracts, 
usually seen only in section, can be demonstrated in 
their complete extent by means of scalpel and forceps. 

Several contributions were made to our knowledge 
of blood corpuscles. Dr. T. H. Bryce gave an ac- 
count of the development of the thymus gland in 
Lepidosiren, and showed that leucocytes were pre- 
sent before this gland was developed, and that, 
therefore, Beard's theory of the thymus being the 
primary source of leucocytes could not be entertained. 
Weidenreich, of Strassburg, traced the origin of all 
forms of white blood corpuscles from a common 
mononuclear cell, which was similar to, if not iden- 
tical with, connective tissue corpuscles. With this 
conclusion Dr. Bryce agreed. Prof. Jolly, of Paris, 
described the formation of the mammalian red blood 
corpuscle by the gradual absorption and disappear- 
ance of the nucleus, not by an extrusion as is usually 
supposed. .\ research into the changes in the 
thymus gland which take place with age led Prof. 
Hammar, of Upsala, to conclude that the lymphoid 
tissue of that gland reached its maximum development 
Analogous results were ob- 
tained by Dr. R. J. A. Berry and Dr. Lack, of Edin- 
burgh, regarding the development of the lymphoid 
tissue of the vermiform appendix. Using the average 
number of lymphoid follicles seen in sections of the 
appendix as an index of the development of the 
lymphoid tissue, they concluded that the maximum 
number (7) was found about the twentieth year, every 
subsequent decade leading to a decrease in the num- 
ber of follicles. 

Very few of the papers dealt with the naled-eye 
structure of the human body, or had a direct bearing 
on the problems which interest the surgeon or 
clinician—a very remarkable fact when one con- 
siders that the vast majority of the members of the 
congress are teachers of medical students. To this 
limited group of communications may be assigned 
the paper by Prof. Symington on the relations of the 
deeper parts of the brain to the surface and Prof. 
Cunningham’s further observations on the fcrm of 
the stomach, with special reference to hour-glass 
stomach. Papers belonging to this section were 
given by Chaine, Ledouble, Broman, Delmas, Gilis, 
Steida, and Poirier. 

Contributions to physical anthropology were also 
few in number. Dr. Wright, of Birmingham, dealt 
with the characters of the men buried in the round 
barrows of Yorkshire, and found that they were 
identical with the men obtained from _ prehistoric 
graves in the neighbourhood of Fribourg, Lussane, 
and Berne. Englishmen of to-day are rather longer- 
headed than the men who were buried in the round 
barrows of Yorkshire, a fact which Dr. Wright ex- 
plained by the invasion and intermixture of the long- 
headed Scandinavians with the men of the round bar- 
row age. Prof. Eugen Fischer dealt with the de- 
posit of pigment beneath the conjunctiva. It occurs 
in mammals generally, and in all primates and 
races of men save Europeans, in whom the sub- 
conjunctival tissue is free from pigment except under 
certain pathological conditions. 

Some very remarkable specimens—showing exqui- 
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site technique—of the maturation stages in the ovum 
of the bat were placed before the congress by Prof. 
van der Stricht. Equally fine specimens, showing 
the manner in which the zona radiata is formed 
round the ripening egg of the rabbit, were shown by 
Regaud and Petitjean, of Lyons University. Their 
specimens showed that the zona radiata of the ovum 
is fibrillar in structure, and that the fibrils are ar- 
ranged in an inner and outer zone. The fibrils are 
formed in the intercellular protoplasm in which 
the cells of the Graafian follicle are embedded. It 
will be thus seen that the zona radiata is not, formed 
from, but deposited on, the ovum. Prof. Eternod, 
of Geneva, dealt with the manner in which the 


human ovum becomes implanted in the uterus, and | 


the subdivision of the archenteron into the cavity of 
the amnion, the neurenteric canal and alimentary 
tract. 

If one may judge from the nature of several contri- 
butions to this congress, there is a decided tendency 
to break down the barriers that separate the methods 
of the anatomist from those of the physiologist. 
Three communications dealt with results obtained by 
experiment on living animals. Prof. Sano, of Ant- 
werp, by removing groups of muscles from the 
limbs and studying the subsequent changes in the 


motor cells of the spinal cord, sought to determine: 


the position of the various motor centres in the cord. 
Prof. Tricomi, of Messina, used a somewhat similar 
method in investigating the paths of auditory im- 
pulses. : 

The members of the congress took part in the dedi- 
cation of a monument to the memory of Prof. Her- 
mann Fol, who set sail from Havre in his yacht, 
V’Aster, in the spring of 1892 to investigate the fauna 
of the Mediterranean. From the day he sailed until 
now not a single trace has been discovered of ship 


or crew. The members of the congress were lavishly 
entertained by Madame Fol. The congress placed a 
wreath on the bust of the Swiss physiologist 


Servetus, who discovered the pulmonary circulation 
in the sixteenth century, and 
stake by Calvin because, so it is said, he denied 
the existence of the Trinity. .\ wreath was placed 
by the British section of the congress on the spot 
where he was burned, this gracious act being 
prompted by Prof. Dixon, of Trinity College, Dublin. 

The congress was a social as well as a scientific 
success. An invitation from American anatomists to 
meet at Boston in 1907 was declined, as it was felt 
that at least a space of five years should intervene be- 
tween each congress. .\ permanent committee for 
the organisation of the next congress was formed by 
the nomination of five men, one from each of the five 
affiliated societies. It is intended to bring out a bul- 
letin containing the proceedings and transactions of 
the congress, to which purpose part of the sum 
(11,000 franes) raised by subscription in Geneva to 
meet the expenses of the congress will be devoted. 
When it becomes the turn of London to entertain this 
congress, it will not be found an easy matter to attain 
the standard of hospitality which has been set by 
Geneva. 


[ORE 1, 18, TWIBPULIESS, 


2¥ the death on July 27 at Upsala of Prof. Tobias 
Robert Thalén, Sweden has lost onc of her mast 
eminent physicists end teachers. He conducted in- 
vestigations of great delicacy and value in the field 
of spectrum analysis, and was the assistant of .\. J. 
Angstrom in much of his worl. He also furnished 
valuable contributions to the knowledge of terrestrial 
magnetism, and devised ingenious methods of search- 
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was burned at the | 


ing for iron-ore deposits. Born at Koping on 
December 28, 1827, he matriculated at the University 
of Upsala in 1849, where he graduated as Doctor of 
Philosophy in «854. In 1856 he became lecturer on 
astronomy, and from 1856 to 1859 travelling scholar- 
ships enabled him to study in England, France, and 
Germany. In 1861 he was appointed assistant pro- 
fessor of physics at Upsala, and from 1869 to 1870 
he was professor of physics at the Stockholm Tech- 
nicat School. In 1873 he was appointed professor of 
mechanics at Upsala, and in the following year was 
transferred to the chair of physics. This professor- 
ship he held until 1596. 

The principal memoirs written by him dealt with 
the determination of lines in the solar spectrum 
(1860), researches on the magnetic properties of iron 
(1861), on the Fraunhofer lines (1866), spectrum 
analysis (1866), determination of the wave-lengths of 
metallic lines (1868), terrestrial magnetic observations 
in Sweden in 1869-71 and 1872-1882, researches on 
the spectra of metalloids (1875), the search for mag- 
netic iron ore deposits (1877), and on the arc spectrum 
of iron (1885). 

Prof. Thalén’s researches on the spectra of metals 
and metalloids won ior him wide renown, and are 
recognised as classical contributions to spectrum 
analysis. Partly in conjunction with Angstrom and 
partly by himself he produced accurate and elaborate 
maps showing the wave-lengths of the lines in the 
spectra of many elements. He also made a careful 
examination of the absorption bands of iodine vapour, 
and engaged himself on the difficult problem of de- 
termining and properly assigning the lines in the 
spectra of bodies of the yttrium and cerium groups. 
At the period when these papers appeared, precise 
measurements were needed to settle several funda- 
mental questions in spectrum analysis, and the re- 
searches in which Prof, Thalén took part were of 
great assistance in this connection. The revised list 
of the lines in the arc spectrum of iron, published in 


| a memoir presented to the Royal Society of Upsala 


in 188s, is still a standard work of reference wherever 
investigations in spectrum analysis are carried on. 
The magnetometer invented by Prof. Thalén for 
searching for magnetic iron ore deposits greatly 
facilitated the worlk of prospecting, and there is not 
a single iron mine of any consequence in Sweden 


where this instrument has not been used. Jt was 
described in a paper read by Mr. B. H. Brough 
before the Iron and Steel Institute in 1887. In appre- 


ciation of the value of this instrument, in 1874 the 
Swedish Association of Jronmasters awarded Thalén 
a gold medal; and in 1884 he received the Rumford 
medal of the Royal Society for his spectroscopic re- 


searches. He was a member of the Swedish Academy 
of Sciences, and an honorary member of numerous 
scientific societies, both in Sweden and _ other 
countries. 


THE SOUTH AFRICAN MEETING OF THE 
BRITISH ASSOCIATION. 


TRE various sections of the British Association 
met at Cape Town for three days last week, 
when presidential addresses were delivered and re- 
ports and papers were read and discussed. We print 
two more of the presidential addresses this week, and, 
following our usual custom, shall give in subsequent 
numbers other addresses, as well as reports of the 


proceedings of the sections written by members 
attending the meeting in South Africa. It is only 
necessary now, therefore, to refer to matters of 


general interest connected with the meeting. 
On August 17 a special graduation ceremony in 
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honour of the association was held at the City Hall. 
The degree of Doctor of Science was conferred 
upon :—Prof. G. H. Darwin, F.R.S.; Sir William 
Crookes, HORYS eon David Gill Ki) Ba wakecn: 
Prof. Porter, of Montreal; Prof. Davis, of Harvard 
University; Dr. Backlund, director of the Impcrial 
Observatory, Pulkowa, Russia; Prof, Bohr, Copen- 
hagen; Prof. Engler, Berlin; Prof. Kapteyn, 
Groningen University; Prof. Penck, Vienna; and Dr. 
Sjogren, Stockholm. 

At the conclusion of the ceremony, the Vice- 
Chancellor, Sir John Buchanan, read the following 
telegram from the Prince of Wales, Chancellor of the 
university :—‘‘1 desire to offer my hearty welcome 
to the members of the British Association who to-day 
receive our honorary degrees.—GrorceE, Chancellor.’ 

The members of the association arrived at Durban 
on Tuesday, and were publicly welcomed in the City 
Hall, the Mayor of Durban, who was in the chair, 
expressing his confidence that the meetings would 
prove beneficial to mankind by widening the bound- 
aries of scientific knowledge and by inculcating a 
deeper interest in scientific research. 

In returning thanks on behalf of the association, 
Prof. Darwin is reported by Reuter to have said :— 

It was exactly seventy years since His Majesty’s ship 
Beagle, engaged in an historical expedition, sighted the 
coast somewhere about the latitude of Natal. At that 
time Durban was only a small village in the interior, 
entirely in the hands of the Zulus. It was a fact not 
hitherto recorded anywhere that his father, who was on 
board the Beagle, was anxious that Captain Fitzroy should 
put him ashore in order that he might make his way 
on foot or on horseback, or as best he could, to Cape 
Town. But it came on to blow, and the Beagle was 
unable to send a boat ashore. He felt that the chances 
which his father had of reaching Cape Town alive were 
so slight that he might say his presence on the platform 
that day was the result of a puff of wind. 


The annual report of the council for the year 
1904-5 Was presented to the general committee ut 
Cape Town on August 15. It is devoted chiefly 
to a statement of what action has been taken in 
connection with a resolution from the committee of 
the section of mathematics and physics expressing 
the opinion that the organisation of a Central Meteor- 
ological Department for the British Empire would be 
of the highest benefit to the progress of meteorological 
science and its application to the economic problems 
of the various colonies and dependencies. The re- 
solution was referred to a committee consisting of 
Dr. A. Buchan, Dr. H. R. Mill, Dr. Shaw, and the 
general officers, to consider and report thereon to 
the council; and the memorandum drawn up by the 
committee and approved by the council on March 2 
is abridged below :— 


There is at present no provision fcr the systematic treat- 
ment of the meteorology of the British dominions. Observ- 
ations of various kinds are made in nearly all the British 
colonies and dependencies, and summaries of these observ- 


ations are generally included in the respective official 
publications. fndia, Ceylon, Canada, the several States of 
Australia, New Zealand, Mauritius, the Cape of Good 


Hope, and the Transvaal have organised meteorological 
establishments and issue regular meteorological publi- 
cations. Information with regard to the meteorology of 
the Crown colonies and protectorates is to be found in 
the Blue-books of the several dominions. 

There is no provision for the coordination of the methods 
of observing, the instruments employed, or the presentation 
of results. The want of a satisfactory system of coordin- 
ating the observations from the several dominions is to 
be deplored from two points of view—the economic and 
the scientific. 

From the economic point of view, it is eminently 
desirable that facilities should be given for the comparison 
of the climatic features of the regions available for scttle- 
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ment and the conditions which affect various industries. 
At present it is possible to obtain a certain amount of 
information for an individual colony by reference to 
colonial Blue-books, but the data are of very different 
orders of completeness ; and to ascertain in which colonies 
specified climatic conditions are to be found would be a 
labour of such difficulty as to be practically prohibitive. 
The Board of Trade publish a certain number of tables of 
meteorological results among their colonial statistics, but 
something of a more comprehensive character is required. 
From the scientific point of view the regular issue of the 
meteorological data for the British colonies in a published 
and easily accessible form is urgently desired by meteor- 
ologists of all countries. 

But there is another aspect from which the scientific 
treatment of meteorological data must be regarded as 
having an important bearing upon the economic interests 
of remote parts of the Empire. Sir John Eliot, in his 
address to the British Association meeting at Cambridge, 
pointed out how the study of the meteorological conditions 
of the Fndian Ocean and the bordering countries had been 
already applied to problems affecting the economic con- 
ditions of Fndia as depending upon the variation of the 
monsoon rainfall, und he gave reasons for believing that 
the further prosecution of the inquiry promises valuable 
results for India, Australia, South and East Africa, and 
other countries bordering on the Jndian Ocean if provision 
were made for dealing with the meteorological problem in 
a comprehensive manner with reference to the Indian 
Ocean as a whole. 

Similar reasoning may be held to apply also to other 
oceanic areas, in or on the border of which British colonies 
are situated. In this connection it should, perhaps, be 
mentioned that the control of the meteorological organisa- 
tion of the British West Indies is already passing into 
the hands of the United States. As a result of Sir John 
Eliot’s representation, the attention of the council of the 
British Association has been directed to the advantages 
likely to accrue from the organised study of the meteor- 
ological problems affecting various groups of British 
dominions. 

It has been further pointed out that such organised 
study can he most effectively secured by the establishment 
of a central institution devoted to these objects. Such 
an institution ought to be in close connection with the 
Meteorological Office, which is itself in regular corre- 
spondence with the meteorological organisations of foreign 
countries as well as those of the self-governing colonies. 
The meteorology of the ocean has been an essential part 
of the work of the office from its establishment in 1854, 
and oceanic data must necessarily be appealed to for the 
effective study of the meteorology of the neighbouring 
land areas. 

By way of summary, the objects of the suggested insti- 
tution may be briefly stated to be :— 

(1) To give any information that may be required to 
the Governments or other authorities of the British 
dominions as to instruments and methods to be adopted 
for an effective system of meteorological observations. 

(2) To compile and publish periodical reports upon the 
climatic conditions of the various parts of the Empire upon 
a comparable plan. To form an accessible depository of 
information upon matters concerning the climates of the 
whole Empire, and to afford information upon those sub- 
jects to inquirers. 

(3) To provide a scientific staff for the study of the 
general meteorological conditions which affect the weather 
in the various British dominions, and in particular to 
promote the formulation of meteorological laws, and to 
apply them to explain and ultimately to anticipate the 
oceurrences of abnormal seasons. 


A copy of this memorandum was forwarded to the 
Colonial Office, with a covering letter suggesting that 
the question might be moved by a deputation to the 
Secretary of State. In reply, Mr. Lyttelton said that, 
whilst sympathising with the object which the council 
had in view, he did not think that there would be 
any advantage in receiving a deputation until he was 
in possession of further information on the subject. 
In satisfaction of this request, the committee drafted 
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another memorandum dealing mainly with the object 
numbered 3 in the foregoing summary, because the 
services indicated under numbers 1 and 2 would be 
included incidentally in the development of number 3. 
This memorandum is as follows :— 


The idea underlying the proposal is to deal with the 
general meteorological conditions of wider areas than those 
with which the various meteorological offices of the world 
have hitherto been regarded as being primarily concerned. 
The British Meteorological Office does indeed concern itself 
with the meteorology of the oceans [rom the point of view 
of shipping. In effect, the proposal is to utilise further the 
information already obtained at sea in conjunction with 
land observations for the investigation of the meteorology 
of large ocean areas in relation to that of the adjacent 
land areas, and from the point of view of the land 
population. 

It is known, for example, that the meteorological con- 
ditions of India, Australia, South Africa, East Africa, and 
Egypt stand in close relation to those of the Indian Ocean, 
and the study of these relations promises very important 
results in connection with the prediction of the seasons. 
This investigation requires that the information shall be 
treated in a manner different from that now followed for 
the more immediate purpose of its application to the 
interests of shipping. 

The meteorological phenomena which are regarded as 


demanding careful study, in the first instance, are the 
following :— 

The conditions of favourable and unfavourable seasons 
in India. 


The droughts of Australia and South Africa. 


The conditions of favourable and unfavourable Nile 
floods. 
With those would be associated the relation of the 


weather of the Mediterranean to the Indian cold weather 
anomalies, and the relation of the South Indian anti- 
eyclone to the Antarctic ice. 

The larger part of the necessary fand data for the 
investigation of these particular questions can probably be 
found in the publications of the meteorological organ- 
isations of India, Ausiralia, South and East Africa, Egypt. 
Mauritius, Hong Kong, Singapore, or can he furnished 
directly by those organisations. They should be supple- 
mented by observations contributed by certain foreign 
Governments. The marine data would have to be com- 
piled from the documents collected [rom ships by the 
meteorological departments of this country and India. The 
further development of the collection of observations—more 
especially of marine data—might be necessary, in order to 
complete the investigation. 

The use of the data would be, in the first instance, to 
obtain a survey of the sequence of the more general weather 
changes over the whole region under consideration. The 
first step in the operations therefore would be to consider 
the nature and extent of the data available for the purposes 
in view, and the form in which they should be compiled 
for study or for publication. 

A corresponding inquiry for the Atlantic Ocean and the 
countries bordering upon it is equally desirable, and should 
be conducted concurrently in the interests of the British 
Isles and the American and West Indian colonies. 

In order ta carry out the proposal, something more than 
what would be generally understood by ‘a moderate 
addition to the staff of the Meteorological Office’’ is 
required. The proposal involves a scientific investigatian 
of a very important character which could not be regarded 
as merely an incidental addition to the usual operations 
of the office. A man of suitable scientific attainments 
should be responsible for conducting it in consultation with, 
and under the general supervision of, the director of the 
Meteorological Office. It is desirable to mark the nature 
of the qualifications expected in the person to whom the 
work is entrusted by giving him the title of assistant 
director, and providing a salary of from gool. to 6ool. a 
year. It should be remembered also that the Meteor- 
ological Office could not find accommodation for the pro- 
posed additional staff without some addition to the space 
at present available. 

It is estimated that the annual cost of the work would 
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be 2o0o0o0l., rising in five years to 2s50ol., made up as 
follows :— 
Ewe , & & 
Salaries: Assistant Director 450 to 550 


Scientific assistant, computers 
and clerical staff ... . 1,050 to 1,300 
Publications, printing and stationery 300 to 500 
Incidental Expenses, office rent, &c. 200 to. 150 


The estimate is based on the supposition that the Meteor- 
ological Committee would be willing to undertake the 
general control of the department as a branch of the 
Meteorological Office. 

It may be mentioned that the Government grant to the 
Meteorological Office at present stands at 15,300]. The 
cost of the marine department, as shown in the report of 
the Meteorological Council [or 1903-4, is 13661., exclusive 
of office expenses, publications, &c. 


The council, in approving this memorandum, has 
caused it to be conveyed under a covering letter to 
the Secretary of State for the Colonies. 


SIO WIONS (C.. 
GEOLOGY. 


OpentnGc Appress ny Pror. H. A. Miers, M.A., D.Sc., 
F.R.S., PRESIDENT OF THE SECTION. 


Ix opening the proceedings of Section C in its first visit 
to South Africa, and speaking first on behalf of those 
who are visitors, ] think 1! may justly claim that to no 
Section of the British Association can this visit be more 
interesting or even more exciting than to us; we enter for 
the first time a country the geological features and history 
ef which, and the mineral productions of which, have long 
aroused the keenest interest among European geologists 
and mineralogists. 

We have followed the discoveries and discussions of 
South African writers; we have read your views and have 
become familiar with your terminology; we have heard 
the reports of those who have visited the country, either 
as travellers or with the special object of investigating 
its geological problems or mineral resources; and, indeed, 
ever since the Geological Society of London received the 
historic papers of Andrew Geddes Bain, the father of 
South African geology, many of the memoirs of your own 
geologists have been communicated to European societies 
and journals; we have looked from afar with yearning 
eyes upon this alluring country; and at length we have 
found ourselves upon its shores. 

It has not been given to many of us to see those great 
picneers of South African geology whose work was done 
in ithe days before amateurs and experts could come out 
for a few weeks or months to take a hurried survey of the 
country; but their enduring labours, which have laid the 
foundation of all subsequent work, are well known to us, 
and it is not necessary for me to do more than mention 
the familiar names of Bain, Wyley, Stow, Atherstone, 
Sutherland, and Dunn. Of these only the last named 
survives; but when one remembers that his maps of North 
Cape Colony and of Orange River Colony have served as 
the basis of the maps now in use, one is reminded how 
recent is the whole history of South African geology, and 
how much was achieved in so short a time by these early 
workers. 

It is exactly one hundred years since John Barrow wrote 
the concluding words of his ‘‘ Travels in South Alrica”’ 
which first directed attention to the geology of this 
country; it is only fifty years since Bain sent home the 
manuscript of the classic papers to which | have already 
alluded. 

Since their days many have been the scientific visitors 
to the country who have remained here for longer or 
shorter periods, whose works have made us familiar with 
its problems and have contributed to their solution; the 
names of Cohen, Draper, Exton, Gibson, Green, Gries- 
bach, Passarge, Rubidge, Sawyer, Schenck, and Seeley 
recall some of the most substantial scientific work which 
has been done either by visitors or residents. Several 
others who, without visiting the country, have by their 
researches in Europe helped to unravel the problem of 
South African stratigraphy were enumerated by Dr. 
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Corstorphine in his interesting and exhaustive Presidential 
Address last year. 

If we must regret that we never had the opportunity 
of seeing the great pioneers and the earlier workers, we 
may rejoice that we have been able to meet those who are 
now actively engaged in continuing their labours; the 
period of cursory visits and fragmentary essays is closing 
and the era of deliberate and systematic 
beginning; we now look for authoritative information to 
the Cape Survey inaugurated by Dr. Corstorphine in 1895 
and so ably continued by his successor Mr. Rogers; to 
the Transvaal Survey begun by Dr. Molengraaff in 1897 
and auspiciously revived under Mr. Kynaston; and to the 
Natal Survey which Mr. Anderson has so successfully 
directed since 1901. 1 hope that it will not be long before 
there is no part of South Africa outside the direct super- 
vision of a systematic and well-ordered survey. 

There is perhaps some danger lest in a developing 
country, where the commercial possibilities are prominently 
before all eyes, the immense importance of such surveys 
should be overlooked, and lest it should be thought that 
what appears to be purely scientific research may be left 
to take care of itself until the mineral wealth of the 
country has been explored. I cannot enter too emphati: 
a protest against such a view; how closely the two interests 
are knit together must be apparent to anyone who reflects 
that the nature and sequence of the more northerly form- 
ations which have yielded coal, diamonds, gold, and 
metalliferous deposits can only be studied in the light of 
the more intelligible geology of Cape Colony and Natal. 
It is, moreover, immensely to the advantage of South 
Africa that you have intimately connected with the mining 
industry geologists of such training as Doctors Corstor- 
phine, Molengraaff, and Hatch, who have all gained 
valuable experience upon geological surveys. 

I may now, perhaps, cease to speak merely as a re- 
presentative of the visitors and identify myself more closely 
with the Section as a whole; for the most gratifying 
feature of this meeting is that it is not merely a visit of 
strangers who are enjoying your hospitality, but that with 
Section C of the British Association is fused Section B 
of the South African Association, so that for the time 
being we are all colleagues; and even such vexed questions 
as the correlation of the rocks of the Transvaal or of 
Rhodesia with those of the Cape, or the origin of Ban‘set, 
or of Blue Ground, or the extension of the Main Reef 


surveys is | 
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Series (perhaps it is no longer necessary to include the , 


problem of the Dwyka conglomerate) can be discussed ty 


us on the spot as members of the same body inspired by , 


the same earnest desire for truth. 

} began these preliminary remarks by asking that I 
might be regarded as the spokesman of the visitors, and 
therefore represented myself as a geologist visiting the 
country for the first time. I must, however, make a frank 
confession. Not only is this my second visit to the country, 
but I have not even any claim to be called a geologist. 
My training and experience have been such that upon 
many of the questions which must be most interesting 
to this Section I am not competent to form an opinion or 
to appreciate properly the evidence. 1 must, therefore, 
crave your indulgence if in this Address I refrain from 
discussing any of the problems of surpassing interest which 
naturally engage the attention of those who are occupied 
with the study of South African geology. [t would indesd 
be an impertinence for me to do so. 

I venture, however, to hope that the frontier between 
geology and mineralogy is so ill-defined—if indeed a scien- 
tific frontier can be said to exist—that the thoughts and 
occupations of ane who has confined himself to the stuly 
of minerals, and that rather in the laboratory than in 
the field, are nat alien to the interests of Section C. 


Experimental Geology. 

A somewhat lamentable aspect of modern science is the 
vast array of unorganised facts which are awaiting co- 
ordination; this is too often because they have teen 
amassed without any definite idea of the purpose which 
they may serve; consequently it may happen that laborious 
observations belonging to one science may fail to attract 
the regard of a neighbouring science merely for want of 
the mutual acquaintance which would make them service- 
able to each other; and in these days of exclusive special- 
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isation the introduction which might lead to a happy 
union is, perhaps, not brought about for years. Noae 
can be more fully alive to the importance of such an 
alliance than those whose work lies on the borderland 
between different sciences; the mineralogist, for example, 
is in contact on the one side with the experimental sciences 
of chemistry and physics, and on the other with geology, 
which has scarcely yet entered the experimental stage. 
He cannot fail to be impressed by the need of the appeal 
to experiment on the geological side of the border, and 
it is perhaps his duty to supply the want so far as lies 
in his power. 

Owing to this very need some of the most difficult 
problems in geology arc those concerned with the origin 
of minerals and of the rocks which they compose. One 
need but recall the many theories which have been held 
about the origin of mineral deposits, the filling of metal- 
liferous veins, the local concentration of certain minerals, 
the distribution of various rock types, the existence of 
rock magmas of diverse compositions, and the differenti- 
ation of their constituents. Could the importance and 
difficulty of such problems be better illustrated than in 
South Africa, and by its two most valuable minerals, gold 
and diamond? 

Now all these are problems in which direct appeal may, 
and indeed must, be made to faboratory experiments; the 
well-defined minerals of which the earth’s crust consists 
do not, after all, number much more than 800, and of 
these many have already been manufactured in the labor- 
atory. Speculation upan the origin of rocks and minerals 
should surely be controlled by the results of experiments, 
and equally should experiment which is to be of service 
to geology be guided by a knowledge of the problems ta 
which it is to be applied. It will be my object in the 
present Address to illustrate these principles by examples 
drawn from recent experimental work which can be applied 
to geological problems, and to indicate the course which 
such research is likely to pursue in the immediate future. 

It seems to be sometimes expected of a Presidential 
Address that it should contain a sumimarv of the progress 
of a science during past years, and this is no doubt very 
useful and instructive; but if we are to go forward in our 
scientific work we must not be satisfied with the patient 
accumulation of details, or content to congratulate our- 
selves upon the number of them which have been amassed. 
I venture to think that it is more profitable to take our 
stand upon the actual work of to-day, and from that 
tower of observation to look forward to the future rather 
than backwards to the past; to exclaim with the poet— 


** No, at noonday in the bustle of man’s work-time 
Greet the unseen with a cheer ! 
Bid him forward.” 


It would be interesting enough to trace the history 
of the artificial reproduction of minerals, beginning with 
the famous experiment of James Hall; to follow the lines 
that led to the development of the French School during 
the last half of the nineteenth century; to dwell on the 
researches of Senarmont, Ebelmen, Daubrée, and Sainte- 
Claire Deville; to show how the increasing study of petro- 
graphy and the invention of the electric furnace have led 
to renewed activity in the attempts to reproduce igneous 
rocks and the 1ock-forming mincrals; to discuss the more 
modern experiments of Fouqué and Lévy, Lagorio, 
Loevinson-Lessing, and Morozewicz; or to describe the 
manufacture of many an interesting mineral by de Schulten 
and others who are actively prosecuting research of this 
nature, including such sensational achievements as the 
production of the ruby by Frémy and of the diamond by 
Moissan. 

Instead, however, of attempting a survey of all that 
has been done, or even of all that is being dane in the 
artificial reproduction of minerals, let me adhere to the 
principle that | have laid down, and discuss only a few 
of those researches, now being carried on, which promise 
to be most fruitful because their methods and aims are 
inspired by the discoveries and views of modern chemistry 
and modern physics. 


Van ’t Hoff’s Work on the Salt Deposits. 


Among such researches the most remarkable are those 
conducted by Prof. van “t Hoff and his pupils during the 
last eight years upon the Stassfurt salt deposits. These 
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deposits are of enormous extent, more than 1000 fect 
thick, and consist of fairly well-defined layers of various 
sulphates and chlorides of sodium, maguesium, and 
potassium, and their double salts and hydrates. It has 
long been supposed that the minerals have been derived 
from the evaporation of sea-water which contains in solu- 
tion the chlorides of sodium, magnesium, and potassium, 
with sulphate of magnesium and small quantities of 
calcium salts; and the general sequence of the minerals 
is that of their solubility; the less soluble sodium chloride 
erystallised out first and is at the bottom, while the very 
soluble magnesium chlorides, having been the last to 
crystallise, occupy the top of the series. But the problem 
is hy no means so simple as to be one of mere solubility 
in water; the rock salt itself persists through the whole 
series, and some of the associations are difficult to explain. 

As is well known, the modern theories of solution mainly 
rest upon the behaviour of dilute solutions from which 
the principles of electrolytic dissociation have been de- 
duced; but in the case of the concentrated solutions from 
which dissolved substances actually erystallise, very little 
is really known aheut the liquid itself. A great deal is 
known, however, about its equilibrium with the solids 


that separate from it, aud the general laws of this equi- | 


librium are expressed by the phase-rule deduced from 
mathematical cousiderations by Willard Gibbs, which 
states how mauy mechanically separable constituents can 
coexist under varying conditions of equilibrium in a system 
containing a definite number of chemical componcuts. 

A solution saturated with a given substance is one which 
is in equilibrium with that substance when the latter is 
in contact with it in the solid form; the phase-rule in- 
dicates the number of solids which must be in contact 
with a given solution; the only difficulty in practice is to 
determine the nature of the double salts or distinct hydrates 
that may be formed. 

By means of a series of experiments upon the solu- 
bilities of these salts, either singly or in the presence of 
one another, in order to determine the composition of 
solutions saturated simultaneously with two or more sub- 
stances, it is possible to obtain a graphic representation 
of all possible sulutions containing the salts present in 
sea-water. From this the course of crystallisation of any 
particular solution, for example sea-water, can be pre- 
dicted. 

The general sequence thus theoretically predicted is as 
follows :—(1) Rock salt ; (2) Rock salt with the magnesium 
sulphate, epsomite ; (3) Rock salt with the double sulphate 
of potassium and magnesium, leonite; (4) Rock salt with 
leonite and the potassium chloride, kainite; (5) Roek salt, 
the magnesium sulphate kieserite, and the double chloride 
af potassium and magnesium, ecarnallite; (6) Rock salt, 
kieserite, carnallite, and the magnesium chloride, 
hischoffite. This last combination will persist until all 
the water is evaporated. This is found to be the general 
sequence, not only of the salts obtained on evaporating 
sea-water at 25°, but also of the Stassfurt deposits. 

Up to this point the results have heen summarised hy 
Dr. E. F. Armstrong in a report presented to the British 
Association in rg0r. Since that date the research has been 
prosecuted actively by van ‘t Hoff and his pupils, and now 
the conditions of equilibrium at 25° have been mapped out, 
not only for the above compounds, but also for the minerals 
thenardite, glaserite, astrakanite, and reichardtite, which 
occur in these deposits. The whole process of crystal- 
lisation of the solution, from which no fewer than twelye 
different salts have separated, can, therefore, be predicted, 
and their sequence and associations can be traced through 
humerous stages, beginning with the separation of rock 
salt and ending with a mixture of rock salt, kieserite, 
carnallite, and bischoffite. 

In reconstructing the history of these deposits account 
must also be taken of the varying vapour pressures of the 
solutions which are saturated with the different com- 
pounds, as this really determines which particular com- 
pounds are stable, so that the matter is by uo means so 
simple as might appear from this hrief sketch. It is 
further necessary, in order to bring the process within 
reach of calculation, to assume that each deposit is re- 
moved from contact with the mother liquor after it has 
crystallised out; but fortunately this is practically what 
has happened in the Stassfurt deposits, for each layer is 
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more or less separated from the succeeding one br an 
intervening layer of clayey material. 

It may be possible even to go a stage further and obtain 
a clue to the actual temperatures that prevailed, for two 
minerals, langbeinite and ldweite, are absent from the 
theoretical model made by van ‘t Hoff to represent what 
must happen during evaporation at 25°; and this indicates 
that while the deposits crystallised the temperature really 
rose higher than 25°, probably as high as 43°; in fact, 
after the conditions of equilibrium have been worked out, 
the appearance or disappearance of certain minerals can 
be used as a sort of geological thermometer, capable of 
indicating the limits within which the temperature can 
have varied. 

The whole investigation is a splendid example of experi- 
mental research devoted to a particular problem and 
directed by a well-established theory; the chemist in his 
laboratory has now succeeded in tracing the changes that 
took place ages ago in the bed of a land-locked sea as it 
laid down its contents and finally became a dry basin, 
although he is uot able to reproduce the original conditions 
or to work for the long periods which Nature had at her 
disposal. Without the logical consideration of the con- 
ditions necessary for equilibrium, countless experiments 
might be made upon these salts, and an immense amount 
af speculation might have been devoted to their possible 
reactions in the liquid state, about which we know so 
little, instead of to their equilibrium when solidifying, 
about which we know so much more. 

Some Petrographical Problems. 

The other geological problems which J have mentioned 
have also been beyond the reach of actual experiment, for 
it is hopeless to attain the immense pressures and high 
temperatures or the enormous time that may have beeu 
required for the growth of natural minerals in rocks and 
veins; and so when difficulties are encountcred there is a 
tendency to ‘ explain’ them (if the word may be so mis- 
used) by reference to the mysterious effect of conditions 
which cannot be brought directly within the reach of 
experiment. 

} cannot help thinking that this has to some extent 
occurred in the discussion of the petrographical problems 
which 1 propose to consider next. There are two great 
liquid reservoirs from which minerals have erystallised— 
the sea, with its dissolved salts, and the subterranean 
haths of molten silicates, from which the igneous rocks 
have been derived. It is true that in the sea two of the 
constituents, water and sodium chloride, largely pre- 
dominated over the athers; but, after all, both sea and 
lava are liquids subject to the same physical and chemical 
laws. 

An admirable summary of the evolution of petrographical 
ideas was given in the Presidential Address to the Geo- 
logical Society of London in 1901 by Dr. Teall, who dealt 
hoth with the consolidation of rocks from molten magmas 
and their differentiation into species. It is not, therefore, 
aecessary for me to consider anything but recent work 
which has been done during the last four years, and the 
earlier controversies may be left out of account. 

Among the many problems relating to the mineral and 
chemical constitution of rocks which have yet to be solved, 
two, and those perhaps the most important, should lend 
themselves most readily to experimental treatment. The 
first is the problem of rock differentiation: why does a 
magma, even one which has presumably crystallised im situ, 
separate itself into zones, or layers, or streaks of different 
constitution? And the second is the prohlem of mineral 
differentiation: why docs a granite magma, for example, 
ervstallise as a mixture of the particular minerals mica, 
felspar, and quartz, and why is the least fusible mineral 
the last ta crystallise? 

It will scarcely be possible for me to deal in this Address 
with more than the second of the two problems, hut it 
will be apparent from the somewhat parallel case of the 
salt deposits that the mere order and manner of crystal- 
lisation of a mass of molten silicates must be a sufficiently 
complex problem to exhaust our attention for the present. 

Magmatic Differentiation. 

If we are to consider only recent experiments which 
have a hearing upon the problems of rock magmas, it is 
not necessary to say much about the first great petro- 
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graphical problem, that of the differentiation of magmas 
into various rock types; for in this connection very few 
experiments have been made, and practically none of recent 
date. Observations of the facts as they present themselves 
in the field accumulate every day; almost every important 
petrographical region is being studied with the particular 
object of determining the mutual relations of its rock 
masses and the factors which have contributed to their 
differentiation. ‘They have been ably discussed by Becke, 
Brogger, Becker, Cole, Harker, Iddings, Judd, Lacroix, 
Lévy, Pirsson, Rosenbusch, Teall, Washington, Zirkel, 
and many others; appeal has been made to the action of 
gravity, of temperature differences, of diffusion, of electric 
currents, of fractional crystallisation, of re-fusion, of 
chemically combined water, of absorptinn of the country 
rock; but with the exception of a single case, observed 
in the glassworks of Targowek, in which the top of a 
molten glass was found to contain less lime and more 
silica than the bottom, and some observations by Doelter 
upon boron-glass, there is scarcely a single experiment 
upon silicates which really bears directly on the question. 
That artificial glasses are far from homogeneous is known to 
glass-workers and to makers of lenses, but there is nothing 
comparable with the splitting al a magma into two or 
three distinct liquids which solidify as different rocks. 

[t is in the case of laccolites that the problem ought to 
present itself in the simplest form, for we may regard 
them as basins of igneous rock which have been practically 
imprisoned within solid walls and have crystallised in site. 
There can, I think, be no doubt that differentiation has 
generally taken place even in such basins, that the margins 
have often a different mineralogical and chemical const'- 
tion from the more central portion, and that the differences 
are greater than can be accounted for by solution of the 
enclosing rock, and are often of a chemical nature which 
cannot be so explained. 

The various theories that have been propounded [all 
into two distinct classes—those which seek the cause in 
the separation of solid material [rom the liquid, so that 
when the latter subsequently crystallised it constituted a 
different rock from the former; and those theories which 
assume that different liquids have separated from each 
other and then solidified as different rocks. 

The first conception satisfactorily explains the manner 
in which the least soluble minerals are concentrated at the 
bottom or margin of an igneous mass, for they naturally 
crystallise first where the mass is coolest, or where contact 
with other crystals may have occurred; or even if they 
have been precipitated as a cloud throughout the magma 
they must be carried about by convection currents and 
ultimately sink together unless the magma be very viscous. 
Most geologists will probably agree with the conclusions 
of Vogt that some of the most important deposits of 
metals, metallic oxides, and sulphides have been produced 
by magmatic differentiation [rom deep-seated magmas 
which now constitute basic rocks associated with them. 
But this does not explain how the mass which has crystal- 
lised out may be not a mineral but a rock. 

The actual observations on crvstallising solutions do not 
amount to much, it is quite clear from laboratory experi- 
ments that crystals do grow by means of convection 
currents, which produce a flow ol stronger solution towards 
the crystal and of weaker and warmer solution upwards 
and away from the crystal. The concentration currents 
can easily be seen in any ordinary aqueous solution as 
streaks in the liquid. Again, that there might be a slight 
difference in the concentration of the upper and lower, 
or of the warmer and cooler parts of a solution has also 
been shown. That a very considerable difference in con- 
centration can be produced by centrifugal action was 
proved only Jast year by the experiments of Calcar and 
de Bruyn, in which solutions contained in rapidly rotating 
vessels became more concentrated in the portions furthest 
from the axis of rotation. 

Schweig has recently suggested that the crystals which 
fall to the bottom of a rock-magma may be unstable com- 
pounds, which’ re-dissolve when the pressure is relieved, 
and so give rise to an underlying magma of different 
chemical constitution. 

Harker, also, some time ago, suggested the existence 
of horizontal layers of different liquid magmas above each 
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other, thus attempting to explain the presence of quartz 
in basic rocks as due to the crystals which had sunk 
into the basic magma from a more acid magma floating 
upon it. 

The second theory, that of liquid differentiation, regards 
such layers as actually produced by the spontaneous 
division of a magma into two liquids of different com- 
position, and if it be tenable seems more capable of ex- 
plaining the geological facts. 

The experiments bearing on the subject are well known, 
and have been quoted by Backstrom and Teall; mixtures 
of phenol and water, or of aniline and water, which form 
a homogeneous solution above a certain temperature, may 
below that temperature (which is a sort of critical point 
of the solution) divide into two solutions, one consisting 
of phenol in excess of water, the other of water in excess 
of phenol; and these two solutions are not miscible, but 
separate into two distinct layers. 

Many pairs of substances have now been found to exhibit 
this incomplete miscibility, which varies with the tempera- 
ture and may at certain temperatures become complete ; 
among them are some of the metals such as zinc, lead, 
bismuth, and silver. 

If rock-magmas can really behave in this way, there is 
no difficulty in explaining their differentiation; but ex- 
periments upon [used silicates have not disclosed anything 
of the sort, though they are made far below the critical 
temperature. 

The case of nicotine and water, which has recently been 
described hy Hudson, is remarkable and suggestive : above 
a temperature of 205° a mixture in equal proportions is 
a clear liquid; at 205° it divides into a saturated solution 
of nicotine in water floating on a saturated solution of 
water in nicotine; at go° these two layers change places; 
at 64° they mix again and the liquid becomes once more 
homogeneous, 

It is, of course, possible that [used silicates at experi- 
mental temperatures correspond to nicotine and water 
below 64°, and that rock-magmas correspond to the same 
mixture at higher temperatures. 

tn discussing the reasons why in laccolites of the Square 
Butte type the margin should be more basic, and in lacco- 
lites of the Magnet Cove type more acid than the centre, 
Washington regards the magma as a mutual solution of 
an alumo-alkaline substance with a ferro-magnesian sub- 
stance; whichever of these is in excess may be regarded 
as solvent, and crvystallises first, for cxample, either the 
syenite or the shonkinite. In a laccolite where no 
differentiation has talken place, as in the Henry Mountains 
type, he supposes the mixture to be eutectic or such that 
they crystallise together. Pirsscn, in a paper recently 
published upon the ‘‘ Highwood Mountain Laccolites of 
Montana,’’ while attributing a greater part in the process 
to the action of convection currents, also regards the [erro- 
magnesian minerals, taken together, as constituting the 
solvent and crystallising first as shonkinite. 

In fact, stated quite baldly, these latest views tend to 
a compromise between the two theories which I have just 
mentioned. They regard the splitting of the magma as 
produced by a fractional crystallisation, only now the mass 
which crystallises is not a mineral but a rock; in other 
words, they assume that rocks may be dissolved in each 
other, and may crystallise [rom each other as though they 
were minerals. 

In this matter of magmatic differentiation, then, there 
has been during the last few years a large accumulation 
of geological evidence, a little new speculation, but prac- 
tically no new experimental work, and scarcely any 
progress. 


Mineral Differentiation and Eutectics. 


Let us pass to the second petrographical problem, that 
of mineral differentiation, the nature and order of the 
minerals which crystallise when a cooling magma becomes 
a solid rock mass. 

l¢ has been laid down by Rosenbusch, and is accepted 
as a general rule (in spite of many exceptions), that the 
order in which the various minerals crystallise is one of 
increasing acidity, ores and oxides and so-called accessory 
minerals first, then those minerals which are comparatively 
poor in silica, then those which are richer, and finally, if 
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it be present in exces:. the silica itself. It has also been 
supposed that the orde. nay be one of the fusibility of the 
various minerals unde; the conditions of their formation ; 
the least fusible mincri:is being the earliest to crystaflise, 
and the most fusible the latest. Interesting speculations 
concerning the melting point of quartz at high pressures, 
and its consequent order of crystallisation, have, for 
example, been published recently by Stromeyer and 
Cunningham. 

It is not necessary, however, to regard the molten 
magma as a mere mixture of Tused minerals which solidify 
more or fess independently and consecutively; it is more 
reasonable to regard the whole magma as a solution in 
which the various minerals are dissolved, and from which 
they crystallise as it cools. Now the temperature at which 
a substance separates from solution is generally far below 
its melting point, and the order in which the constituents 
of a mixed solution will crystallise is the order of their 
solubility in it, and bears no direct relation to their fusi- 
bility or to their chemical composition. 

Teall in 1901, after discussing the controversies and 
the evidence on which they are based, came to the con- 
clusion that rock-magmas are solutions, and that the 
order in which the minerals consolidate depends upon the 
nature of the constituents and their properties, and is not 
by any means the order of their freezing points. As to 
the particular minerals which crystallise, he thought that 
the molecular grouping in the magma is determined by 
mass action and by the mutual affinities of the bases, the 
silica, and the alumina. Concerning future research he 
ventured to predict that the next advances were to be 
made by experiment controlled by the modern theory of 
solutions. 

Thirteen years earlier Teall had himself contributed a 
valuable suggestion based upon Guthrie’s work on cryo- 
hydrates. When a mixture of nitrate of lead and nitre is 
fused and allowed to coal, the constituent which is in 
excess will crystallise out as [rom a solvent until the pro- 
portions left in the liquid state are 47 of lead-nitrate to 
53 of nitre, and this mixture will then solidify at 207°, not 
as a uniform compound, but as an intimate mixture of the 
two salts, the eutectic, which crvstallises at the lowest 
possible temperature, and is the only mixture which has 
exactly the same composition as the liquid [rom which it 
solidifies. Teall made the illuminating suggestion that 
micropegmatite is an eutectic consisting of quartz and 
felspar, and represents in certain rocks the final mother- 
liquor from which the other minerals have crystallised out. 
Eutectics in metallic alloys have been much studied during 
recent years: in the Address of 1901 Teall was able to 
strengthen his case hy showing that spherulitic and micro- 
pegmatitie structures found in obsidian and other acid 
rocks are paralleled by similar structures developed in 
eutectic alloys, according as they have been rapidly or 
slowly cooled. 

In the following year appeared a theoretical paper by 
Meyerhoffer concerning the ideal case of a molten mixture 
of two substances, a and b, which do not suffer double 
decomposition, nor form a double salt, nor an isomorphous 
mixture. 

Let a diagram be constructed, with temperatures as 
ordinates and composition of the magma as _ abscissz, 
giving by a curve the nature of the magma which is in 
equilibrium with either solid a or solid b. The curve has 
the form of a V; one arm represents the temperature and 
constitution of the liquid which can be in equilibrium 
with a, and the other that of the liquid which can be in 
equilibrium with 6; and the lowest point corresponds to 
the eutectic, which is in contact with both. 

Let a point above the curve represent the temperature 
and constitution of the liquid magma containing excess of 
b; as the magma cools this point descends to the b branch 
and travels along it while b is crystallising out, until the 
eutectic point is reached, when a and b both crystallise 
out together at a temperature helow the melting point of 
either. The order of crystallisation is therefore determined 
solely by the composition of the magna as compared with 
that of the eutectic. If, however, the liquid he cooled 
slowly, crystallisation may be postponed until it has become 
supersaturated with regard to one constituent or the other, 
or both; a state of affairs represented by a prolongation 
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of the arms of the V below its lowest point, and then 
the order of the crystallisation may be inverted. 

In a rock-magma there are of course many other [actors 
to be taken into account as determining the order in which 
the minerals separate; for example, the formation of both 
double salts and isomorphous mixtures, the possible pro- 
duction of unstable solid compounds which may become 
converted into stable compounds or may be re-dissolved soon 
after they have come into existence; and also the relative 
velocities of crystallisation, changes of temperature and 
pressure, action of steam, &c.; but the principle laid down 
by Meyerhoffer must be that which controls the process. 

It might be objected that on this hypothesis the con- 
solidation of every rock-mass ought to terminate with an 
eutectic mixture, whereas this appears to be by no means 
the case; in fact, it is only among some acid rocks that 
structures much resembling the eutectic mixtures of alloys 
are to be found. On the other hand, if the conditions of 
cooling are such that the magma becomes supersaturated 
with one mineral after another, it will overshoot the eutectic 
composition before each crystallises, and the final con- 
solidation may be a well-marked sequence instead of a 
simultaneous crystallisation. 

The controversies which have raged concerning the classi- 
fication of rocks and their nomenclature appear to me to 
contribute little to the real advancement of knowledge. 
There are, I think, two more profitable lines of research 
which should accompany each other. We may take the 
facts as we find them and endeavour to explain them by 
the known laws of solutions aided by the phase-rule, pro- 
vided that we have good reason to believe that rock-magmas 
behave like solutions, and we may make experiments upon 
slags and fused silicates and ascertain how far they re- 
semble natural recks in their behaviour and their mineral 
constitution. Some of the workers in this field have been 
led to regard rock-magmas as undoubtedly similar to 
ordinary solutions; others hesitate to seek an explanation 
for their features in the laws which govern the solutions 
studied in the laboratory. The two views are represented 
in the persons of the two men whose names are most 
closely identified with recent experiments, Vogt of 
Christiania and Doelter of Graz. 


Doelter's Work on Melting Points and Solubilities. 


The labours of Doelter and his pupils have been largely 
devoted to the melting pnints of the rock-forming minerals 
and their solubility in silicate magmas. From experiments 
upon these minerals and their mixtures they have come 
to the conclusion that in many cases the melting point of 
the mixture is about the mean of the melting points of 
the constituents, and that in such cases, therefore, there 
is na evidence that the freezing point is lowered, or that 
an eutectic mixture is formed; so that it is not safe to 
apply the theory of cryo-hydrates to fused mixtures of 
silicates, 

Doelter is therefore led to regard the silicate-magmas 
rather as mixtures of various constituents which may be 
dissolved in each other, but which are not by any means 
necessarily identical with the minerals which separate on 
cooling. The whole process seems to him to be far too 
complicated to he explained by any such simple principle 
as the mere relative proportions of the various constituents 
to each other and to their eutectic mixture; the order of 
crystallisation must be determined by a number of factors, 
such as temperature, velocity of crystallisation, the interval 
between the softening and fusing of each mineral (which 
he finds to be considerable), viscosity, capillarity, the 
presence of water and mineralising agents, and the ab- 
sorption of adjacent rocks. 

To choose a simple example: minerals such as zircon, 
corundum, and titanite separate for the most part early, 
because they are less soluble. On the other hand, mag- 
netite is one of the more soluble minerals, and yet it is 
one of the first to separate; the same is to a certain extent 
true of augite, but not always. It is passible that in a 
magma which still contains the iron of the magnetite 
in solution plagioclase and augite may be comparatively 
soluble and magnetite comparatively insoluble, but that 
when magnetite has already crystallised out from the 
magma the plagioclase and augite may be comparatively 
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insoluble; the experiments which are wanted are experi- 
ments upon the solubility of certain minerals in magmas of 
known composition under known conditions; in these and 
similar instances the order of separation is that of the 
solubility, but such physical factors as the velocity of 
crystallisation (which varies very considerably with the 
temperature), and the viscosity, may completely invert the 
order. 

Direct experiments made by Barus and Iddings upon the 
electric conductivity of silicate magmas afford evidence that 
such magmas contain dissociated as well as undissociated 
molecules, so that they cannot be regarded as merely fused 
mixtures of certain minerals. If two or more rock-forming 
minerals be fused together it may happen that they form 
new compounds and crystallise out as different minerals, 
or if one or the other remains unchanged it may crystallise 
out in a different proportion. All this shows that double 
decomposition goes on in the liquid. We cannot therefore 
expect, without knowing the degree of dissociation, to 
make much use of the lowering of the freezing point in 
order to calculate the other factors in the process of rock- 
formation. 

Doelter concludes that upon the whole the normal order 
of crystallisation in rocks is in the main that laid down 
by Rosenbusch long ago, namely, an order of increasing 
acidity, but that it is determined by the mutual affinities 
of the molecules in the magma, and by the relative power 
of crystallisation of the components into which they unite 
themselves, and that the physical factors which 1 have 
already enumerated play a very important part in the 
process. No one has endeavoured more systematically than 
Doelter to determine for the rock-forming minerals the 
melting points and the solubilities, without which it is 
impossibie to make much progress in our reconstruction 
of the history of rocks. He has recently shown us how 
the microscope may be used in the study of fused silicates 


at high temperatures, and has so opened up a new field 
of research. 


Vogt’s lpplications of the Laws of Solutions. 


The work of Vogt has extended over many years, and is 
now summarised in two remarkable memoirs recently pub- 
lished by him, in which are expressed his mature opinions 
upon silicate magmas ; the reasoning is based upon his own 
experiments, upon those of Doelter, and upon the classic 
researches of Ebelmen. It is now generally conceded that 
the particular minerals produced in a silicate magma depend 
much more upon the chemical composition of the magma 
than upon temperature and pressure; Lagorio and Moroze- 
wicz were led to this conclusion by their own experiments 
upon fused silicates. Experiments upon slags at ordinary 
temperatures and pressures may, therefore, be invoked 
to elucidate the formation of rocks. 

In 1902 Vogt stated his conviction that the laws of solu- 
tions may be applied to igneous rocks, and his two recent 
memoirs are, in fact, an attempt to explain the experiments 
upon slags and fused silicates as examples of the operation 
of these laws. 

All important, according to him, is the composition of 
the eutectic mixture; he finds that if the analyses of silicate 
magmas be arranged according to their oxygen ratio or 
acidity, the various minerals of which they consist make 
their appearance within fairly well-defined limits. For ex- 
ample, in the case of the Ca-Mg-Fe-Mn slags, which contain 
little alumina, olivine and the melilite minerals only make 
their appearance in the more basic slags, and the meta- 
silicates in the more acid, the limit between the two corre- 
sponding to an acidity of about 1-6. 

The limit of individualisation between the various 
minerals is supposed to correspond to their eutectic mixture. 
Such slags may, therefore, be regarded as a mutual solution 
of two or more of the minerals olivine, enstatite, hyper- 
sthene, augite, the gehlenite-melilite group, akermanite, 
wollastonite, and the hexagonal metasilicate, which is so 
characteristic of the more acid slags. The particular 
minerals which make their appearance are practically de- 
termined by the acidity of the magma and by the relative 
proportion of the bases present, particularly by the ratio of 
the calcium to the magnesium-iron-manganese group; in 
other words, Vogt asserts that a silicate magma is a mutual 
solution of the various crystalline compounds that actually 
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make their appearance as it solidifies, and that the order 
of crystallisation depends upon their proportion in the 
magma as compared with their proportion in the eutectic. 
The old conception of a solvent and a solute ceases to 
have much meaning; the matter which is of supreme 
importance is the nature of the eutectic mixture when the 
constituents are given; thus micropegmatite and micro- 
felsite represent the eutectic of felspar and quartz, and 
correspond to a mixture of about 74 parts of felspar to 
26 of quartz, as indeed has been stated by Teall. 

Now, if we are justified in regarding rock-magmas and 
fused silicates as mutual solutions of certain definite com- 
pounds, and if these compounds are actual minerals or 
other silicates which crystallise out of the magma when it 
cools, we are also justified in making use of the properties 
of these minerals when we apply to the magma the known 
physico-chemical laws which govern solutions. 

The number and nature of the minerals which can be in 
equilibrium with each other and the solution are to be 
determined by experiments upon their solubility interpreted 
by the phase-rule of Willard Gibbs, and especially by the 
laws which Roozeboom and other physical chemists have 
deduced for components which form double salts or iso- 
morphous mixtures. Knowing the components we ought, 
therefore, to be able to determine their latent heat of fusion, 
their specific heat, the lowering of the freezing point of 
their mixtures, and from these data to calculate the true 
formulz of the rock-forming minerals. It will readily be 
understood that in a mixture of quartz and orthoclase, the 
lowering of the freezing point below that of either of the 
constituents, as calculated by van ’t Hoff’s formula, from 
their melting points, latent heats, and molecular weights, 
will be very different according as the formula of quartz 
is taken to be SiO, or Si,O,. 

Vogt boldly attacks the whole problem as one that can 
be solved on these lines; we have good reason to believe 
that the slags and rock-magmas are solutions; we know 
their constituents; we can therefore proceed to experiment 
with these constituents and to predict the behaviour of 
their mixture according to the principles of physical 
chemistry. The order of crystallisution is mainly deter- 
mined by the relative composition of the magma and the 
eutectic, and the composition of the eutectic may be cal- 
culated from the intersection of the freezing-curves. 

One interesting result is the conclusion that in the 
silicate magmas which have been the subject of experiment 
the minerals produced are all of very simple constitution ; 
that, for example, olivine, diopside, akermanite, melilite, 
and anorthite have the simplest possible formulz corre- 
sponding to their analyses and are not polymerised. 
Mineralogists will welcome this conclusion if it be true, 
for it has occasionally been the fashion on theoretical 
grounds to attribute a high degree of polymerisation to 
many minerals, and nothing is easier than to account for 
many difficulties if one may multiply the formula of a 
mineral by any number that is required. It should be 
added, however, that Doelter, calculating from his own 
experiments, is led to think that some of the minerals 
must have formule which are multiples of their empirical 
formula. 

Vogt even goes a step further in his application of the 
principles of modern chemistry. The order of crystallisa- 
tion appears to be by no means always that of the solu- 
bility, but indicates that a mineral is sometimes not so 
soluble as might be supposed. Now another principle in 
the modern physics of solutions is that by adding to a 
solution of one substance a new electrolyte containing an 
ion common to both the solubility of the first is di- 
minished, and Vogt does not hesitate to apply this principle. 

Thus spinel and felspar in mutual solution, when felspar 
is in large excess, should on cooling yield felspar first. 
But in many basic rocks spinel is the first to crystallise ; 
this is, according to Vogt, due to the presence of ferro- 
magnesian silicates containing the Mg-ion which is also 
present in spinel; if these be partially dissociated the solu- 
bilitv of the aluminate will be lowered. 

An obyious criticism on this argument is that if the 
dissociation is so slight that it may be ignored for one 
purpose, it is hardly fair to invoke its powerful action 
for another, and it is possible that Vogt in his enthusiasm 


. for a theory attempts to explain too much by its aid. 
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It is clear, however, that the labours of Vogt have been 
precisely in the direction indicated by Teall in the words 
that 1 have quoted, ‘‘ experiment controlled by the modern 
theory of solution ’’; and if his opponents are tempted to 
think that he may have carried the principle too far with 
insufficient data, they cannot but admire the brilliancy, the 
persistency, and the ingenuity with which he has applied 
the newer theories of solution at every turn. 

Heycock and Neville's Work on Allovs. 

I must next refer briefly to another remarkable series of 
researches which have recently been published. 

The laws which govern the solutions of metals in 
metals, that is to say alloys, appear to be the same as 
those which prevail in the case of other solutions; it is 
in alloys that the nature of eutectic mixtures has been most 
fully studied; and the phase-rule and Roozeboom’s deduc- 
tions from it have been applied with signal success to their 
investigation. A new impulse has been given to the subject 
by the work of Heycock and Neville which is summarised 
in their Bakerian lecture delivered last year upon the 
copper-tin series of alloys. They have studied the changes 
which occur during the cooling of an alloy by taking small 
ingots of the cooling metal and chilling them at certain 
temperatures; this arrests the gradual process of cooling 
and causes all that is liquid at the moment of chilling to 
become suddenly solid; it is then possible by polishing and 
etching the ingot to show the solid crystals set in the con- 
gealed ground-mass and to study their nature. They have 
been able to interpret their results by means of Roozehoom’s 
remarkable work on the solidification of mixed crystals 
published in 1899. For our present purpose it is sufficient 
to consider these results as applied only to alloys. If a 
diagram be constructed with the temperatures for ordinates 
and constitution for abscisse, Roozeboom has shown that 
two curves may be drawn. The first is the [reezing-point 
curve, or liquidus, giving the temperatures at which an 
alloy of any composition begins to solidify : this is a broken 
curve and each section of it represents the temperature of 
equilibrium between the liquid and a different solid alloy ; 
the breaks represent the temperatures and constitution of 
the liquid at which one solid ceases to be preduced and 
another begins. The curve is, of course, far more com- 
plicated than the simple V of Meverhoffer, since that re- 
presents the cooling of a mixture the constituents of which 
do not form compounds or isomorphous mixtures, whereas 
the alloys do beth. In this respect the alloys resemble a 
silicate magma which is crystallising as a rock-mass; 
indeed it will be remembered that Mendeléeff insists upon 
the general similarity of silicon compounds to metallic 
alloys. 

The second curve of Roozeboom is the melting-point 
curve, or solidus, represnling the temperatures at which 
an alloy of given composition becomes completely solid. 
Points above the liquidus represent the condition of alloys 
which are completely liquid; points below the solidus that 
of alloys which are completely solid; points between the 
two that of cooling alloys which are only partially solid ; 
and the curves themselves show which solid compounds can 
be in equilibrium with the liquid and with each other at 
any temperature. 

The cooling-curves of Roberts-Austen and Stansfield had 
shown that considerable evolutions of heat may occur in 
cooling alloys far below the temperature of solidification, 
indicating that changes are going on in the solid as well as 
in the liquid condition. Heycock and Neville carry their 
investigations below the temperature of complete solidifica~ 
tion and study these changes also. 

In the case of the copper-tin series of alloys they find 
that, according to the temperature and constitution of the 
liquid, crystals belonging to no less than six different tvpes 
may separate, namely :— 

a, a solid solution of Cu with less than 9 per cent. of Sn. 
B, a solid solution of Cu with less than 27 per cent. of Sn. 
y, of which the constitution is not known. 

3, which probably has the composition Cu,Sn. 

7, which probably has the composition Cu,Sn. 

H, which probably has the composition CuSn. 

Both 6 and y are unstable at ordinary temperatures. The 
compound 6 crystallises out of 8 or y while they are already 
in the solid state, when the temperature falls sufficiently. 
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A glance through the tot photographs of chilled and 
etched ingots which accompany Heycock and Neville’s paper 
on this series of alloys shows how impossible it would be 
from the final composition of the solid alloy to ascertain 
the various stages through which it has passed during 
cooling; as the authors remark, it is of the nature of a 
palimpsest. For example, the alloy, containing 14 atoms 
of tin to 86 of copper, consists at Soo° of a crystals in a 
ground-mass which probably contains 8; it solidifies at 
about 775°; at 675° there are only § crystals; at 600° 
there are a and B crystals, but here a has crystallised out 
of @ alter it became solid; at 530° there is a much larger 
proportion of a; at 470° there are a crystals immersed in 
a mixture of a and 8 into which the residual 6 has broken 
up on cooling. 

If the course of events is so complex in an alloy of 
only two metals, how much more difficult must it be to 
decipher in the case of a mass of complicated silicates which 
are even more prone to form isomorphous mixtures, such 
as we have in a solid rock, not to mention the additional 
presence of aluminates, oxides, and sulphides. And yet 
geologists are accustomed to speculate freely about the 
crystallisation of rock constituents from the magma without 
taking account of anything save the final stage. 

I cannot help thinking that the experimental methcd 
of Heycock and Neville will have to be applied to the 
study of slags and fused silicates if we are to trace success- 
fully the evolution of rack species. The value of their 
work to geologists is not only that the results are skilfully 
interpreted by the light of modern physical chemistry, but 
primarily that it is experimental work upon actual crystal- 
lising materials. 

Supersaturated Solutions. 


I do not myself see how we can do otherwise than apply 
to the study of rock-magmas all that can be learnt [rom 
physical chemists concerning the behaviour of solutions, 
for though we cannot attain in laboratory experiments the 
high tempsratures and great pressures at which rocks may 
have crystallised, there is no reason to believe that these 
introduce more than a difference of degree. The principles 
of equilibrium between the various crystallising components 
probably remain the same, whatever may be the tempera- 
tures and pressures at which they have solidified. 

It must at the samie time be confessed that most of the 
experiments upon which the modern theory of solutions 
has been built up have been conducted upon dilute solutions, 
whereas the problems of crystalline growth are concerned, 
not with dilute nor even with saturated solutions, but only 
with solutions which are supersaturated. There is some 
force in the objection of Doelter that the results of such 
experiments may not be directly applicable to crystallising 
slugs. 

For example, as I have already mentioned, doubt has 
been expressed in the case of silicate magmas, whether the 
substances in solution are the minerals about to crystallise 
or only their constituents; whether viscosity and super- 
saturation may nat invert the theoretical order of their 
appearance; whether we are to take into account possible 
dissociation of the molecules or not; whether the presence 
of a common ion in these minerals is a factor which de- 
termines their mutual solubility. In fact, very little is 
known about the actual condition of the materials in a 
strong solution, although I do not know that there is any 
evidence available which forbids us to regard a solution 
about to crystallise as a mixture of liquids one of which 
is about to pass into the solid state. 

But if little is known about the nature of strong and 
supersaturated solutions, a good deal may be learnt about 
their behaviour. Having complained that we need experi- 
ments in this field, | may perhaps be pardoned if 1 allude 
to some unpublished experiments of my own which relate 
to the general behaviour of crystallising liquids, and appear 
to me to explain two difficult problems in petrography. To 
such experiments the objection of Doelter does not apply. 

The Metastable and Labile Conditions. 

When a solution of any salt such as alum or sodium 
nitrate is allowed to crystallise at a uniform temperature 
the crystals will only grow so long as the solution is 
supersaturated; a crystal growing in the supersaturated 
solution will continue to do so until a condition of equi- 
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librium is attained. 1f the solution he kept at rest and 
maintained at a constant temperature, the crystal will con- 
tinue to concentrate the liquid around itself and to with- 
draw solid material, until by diffusion of the impoverished 
liquid the whole mass is ultimately reduced to saturation, 
equilibrium is established, and the crystal ceases to grow; 
but most saturated solutions are so viscous that a very 
long time is required before this point is reached. Pro- 
longed and vigorous stirring is required if the supersatur- 
atian is to be completely relieved within, say, a day ; without 
stirring weeks may be required. 

Further, it may be possible, as is well known, to keep a 
supersaturated solution in a sealed tube for years without 
change; and it is also possible to start crystallisation in 
such a liquid by dropping into it a erystal of the dis- 
solved substance, or of one isomorphous with it, or some- 
times by shaking it. 

But it is, perhaps, not generally known that super- 
saturated solutions are of two sorts. 

In 1897 Ostwald published some experiments upon super- 
cooled liquids and supersaturated solutions, which were 
carried out with the object of showing how extraordinarily 
minute are the quantities of solid material capable of start- 
ing crystallisation in such liquids, hut at the same time 
that they have a limit of size. He directed attention to the 
radical difference which probably exists between the state 
of a saturated solution which cannot crystallise spon- 
taneously and that of the more strongly supersaturated 
solution which ean do so. 

The former is one in which ervstallisation can either take 
place spontaneously or can be induced by stirring or 
shaking, or a variely of causes: this Ostwald calls the 
labile state. he latter is one in which crystallisation can 
only take place if a solid erystal of the dissolved substance, 
or a fragment of one, is brought into contact with the 
liquid: this he calls the metastable state. It is highly 
probable that no amount of stirring or shaking, or intro- 
duction of foreign substances, can make the metastable 
liquid crystallise. 

Until recently no attempt to ascertain the exact limit 
between the metastable and labile states, or even to 
establish the existence of such a limit, had been successful, 
and practically no attention has been paid to the difference 
between them. Tamman, who measures the velocity of 
crystallisation by counting the number of the centres of 
growth or nuclei which appear in a supersaturated solution, 
does not recognise any distinction between the two states. 

During the present year a number of experiments carried 
on by Miss F. Isaac and myself upon the strength of solu- 
tions from which crystals are growing have shown that it 
-is easy to determine the changing concentration of a cool- 
ing solution by an optical method, to show that it passes 
into the labile state, and to ascertain the temperature at 
which the transilion occurs. We have found, for example, 
that a solution cantaining 48 per cent. of NaNO, is saturated 
at 26°, is metastable between 26° and 16°, and erystallises 
spontaneously below that temperature; one containing 52 
per cent. of NaNO, is saturated at 44°, and becomes labile 
Blt i 

In the metastable state inoculation by a solid germ of the 
dissolved substance, or of one isomorphous with it, is 
necessary in order to cause the liquid to crystallise; in the 
labile condition solid germs may he spontaneously generated 
from the liquid. Take, for example, a test tube filled with 
a solution of sodium-nitrate containing 48 parts of the salt 
in 100 parts of solution, which is metastable at ordinary 
temperatures; if erystals make their appearance in this 
solution it will only be because the dust of the room contains 
minute particles of sodium-nitrate which fall into the tube, 
or because crystals are deposited where drops have 
evaporated near the surface, and accordingly the first 
crystals appear at the surface of the liquid, and grow there 
until they are large enough to fall to the bottom. 1 find 
that such a solution, if enclosed in a sealed tube so as to 
prevent access of germs and evaporation, cannot be made 
to erystallise above the tempcrature of 16°, although it is 
supersaturated at all temperatures below 26°. 

Again, let a hot solution of the same strength containing 
48 per cent. of the salt be allowed to cool down while being 
stirred. If dust containing NaNO, can be excluded, the 
liquic will not crystallise until the temperature falls to 16°, 
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when the solution passes from the metastable to the labile 
condition. A cloud of nuclei will then form throughout the 
liquid, and each will proceed to grow as a separate crystal ; 
the immediate effect is to reduce the liquid to the meta- 
stable state so that no more crystals are produced, but each 
of these continues to grow from the liquid with which it 
is in contact. 

if dust be not excluded, erystals may make their ap- 
pearance upon the surface of the liquid and will soon sink ; 
hut even though they be stirred about actively in the solu- 
tion the liquid as a whole remains in the metastahle state 
until a temperature somewhat below 16° is reached, when 
the labile region is entered and a cloud of new crystals 
makes its appearance. 

It follaws, therefore, that in a cooling supersaturated 
solution, from which germs have not heen excluded, there 
are normally two periods of growth: one in which a com- 
paratively small number of isolated crystals are growing 
regularly, and a subsequent period in which a shower of 
small crystals is produced. Only if the rate of cooling be 
sufficiently slaw, or the stirring be sufficiently violent, to 
keep the liquid in the metastable condition will there be 
no second period, no sudden precipitation of nuclei. 

These events take place in all the aqueous solutions 
which I have cxamined, and I am surprised that they 
have not been discovered before. They afford a possible 
explanation of two common features of igneous rocks, and 
of slags—namely, the growth of comparatively large and 
isolated porphyritic crystals, or phenocrysts, and the ap- 
pearance of the same mineral at two or more different 
periods. The origin and the arrested growth of phenoerysts 
have generally been attributed to sudden change of tem- 
perature, of pressure, or of hydration, and no other plausible 
explanation has been given, although, as has been some- 
times pointed out, they may occur in batholites where there 
is no independent evidence of such changes. Pirsson has 
recccnised the utter impossibility of the ordinary theory and 
has recently suggested that each mineral has its crystallisa- 
tion interval during which it continues to grow, and that 
this is terminated by the increasing viscosity of the magma, 
which checks the supply of further material to the grow- 
ing phenocrysts and establishes new centres of ervystallisa- 
tion. A similar explanation was adopted by Crasby for 
the quartz-porphyry of the Blue Hills. He expresses it by 
saying that owing to the increased viscosity the rate of 
cooling overtaxes the molecular flow, which cannot keep 
pace with the crystallisation. It is so difficult to find any 
satisfactory theory for the growth of phenocrysts that they 
have even been attributed to the effect of earthquake 
shocks. 

Now in a silicate magma, in all probability, the tem- 
perature is sufficiently high to he that of the metastable 
condition, the rate of cooling sufficiently slow to keep the 
liquid in that condition for a considerable time, and the 
viscosity sufficiently great to prevent the growing crystals 
from sinking at once; we have, therefore, all the con- 
ditions favourable for the growth of porphyritic crystals; 
these must have generally originated throughout the liquid 
as spontaneous nuclei if the magma entered the labile 
state, or may have been started by inoculation or cooling 
at the margin if the magma as a whole remained in the 
metastable state. In the latter case suppose that further 
somewhat sudden cooling brings the magma to the labile 
condition, then there will be a sudden and spontaneous 
second growth of nuclei which will not be able to attain 
the dimensions of the porphyritic crystals; we have here 
all the conditions necessary for a second generation of one 
of the constituents of the rock. 

It is not necessary, therefore, to suppose that changes of 
pressure played any very great part in these matters. 1 
believe it will be found that considerations of temperature 
and solubility are far more important. Similarly in the 
case of the salt deposits van ‘t Hoff came to the con- 
clusion that practically the only effect of changes of 
pressure is to displace the temperature of formation of the 
various compounds and not to alter their order or their 
nature; he estimates that this displacement is comparable 
with that of the melting points under the same agency, 
and in the case of the calcium-magnesium chlorides only 
amounts to a few thousandths of a degree for one atmo- 
sphere of pressure. 
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Perhaps when we can ascertain the temperature at which 
silicate magmas pass from the metastable to the labile con- 
dition we may use this knowledge to determine the exact 
temperature at which certain of their minerals crystallised. 

Ordinary petrographical descriptions supply numerous ex- 
amples of the difference between the metastable and labile 
conditions to anyone who will read them in the light of 
the suggestion which | have made; others are to be found 
in such experiments as those of Vogt or Doelter. 

My own hope is that when more experiments have been 
made upon mixed supersaturated solutions it will be found 
that most, if not all, of the features of rock development 
are paralleled by the ordinary processes of crystallisation, 
but that motion, supersaturation, and supercooling are most 
important factors. 

The very similarity between the differentiation of the 
alumo-alkaline and ferro-magnesian minerals on a small 
scale in the rock, and that of the alumo-alkaline (or salic) 
and ferro-magnesian (or femic) rocks themselves on a large 
scale, points to some similarity of origin. 


In order to avoid burdening this Address with detail 1 
have merely chosen the researches of van “t Hoff, Vogt, 
Doelter, and Heycock and Neville as illustrations of ex- 
periniental work conducted on the lines of modern physical 
chemistry, and have omitted much that might have been 
mentioned; the valuable researches of Pelouze, Lagorio, 
Morozewicz, and Loevinson-Lessing, and the melting-point 
determinations of Joly 1 have not quoted, because they 
belong for the most part to an earlier period than that 
which | am considering, and have been discussed by Teall 
and other writers. 

Many very interesting speculations 1 have passed over 
entirely, because my object has been to focus attention upon 
experimental evidence. 1 cannot help thinking that these 
speculations are often based upon chemical actions and 


equilibria that may be impossible; but we cannot criticise . 


them for lack of evidence, and 1 return to my original 
statement that geology is only beginning to enter the ex- 
perimental stage. 

An earnest beginning is, however, being made. The re- 
searches on mineral and rock synthesis which I have 
already quoted are laying a solid foundation; and 1 see no 
reason why something of the sort which has been done 
by van ’t Hoff and his collaborators for the aqueous de- 
posits of Stassfurt should not ultimately be worked out 
for an igneous complex, though it may involve tenfold the 
labour and tenfold the time. We have already to welcome 
the establishment by the United States Geological Survey 
of a laboratory for the express purpose of applying to 
minerals and rocks the exact methods of modern physics 
and physical chemistry. The very suggestive research of 
Day and Allen upon the thermal properties of the felspars 
is a promise of the sort of work that may be expected from 
such laboratories. 

I fear it will be only too evident to those who have 
given me their patience during this Address that I ap- 
proach the problems considered in it from the point of 
view, not of the geologist or the chemist, but of the 
crystallographer, to whom the birth and growth of crystals 
are a study in themselves. Whether we watch with the 
microscope a tiny crystal growing from a drop of solution, 
or contemplate with the imagination the stages by which 
the fiery lavas of past geological periods sank to rest and 
crystallised, we view the same process; it is the trans- 
formation of liquid into crystal. Not necessarily into a 
solid, for recent research shows that there is no dividing 
line between liquid and solid; a plastic solid body may flow ; 
a solid glass is only a supercooled liquid; witness, for 
example, the experiments of Adams on rocks, and of 
Tamman on supercooled liquids. The real primary dis- 
tinction is between crystalline and non-crystalline material, 
and there is even good reason to believe that some crystals 
are liquid without ceasing to be crystals. 

The properties of most rocks, of metals, alloys, ice, and 
many other substances are due to the fact that they consist 
of crystals, and the importance of the study of the latter 
is now, I trust, being brought home alike to chemists, 
physicists, geologists, and engineers in connection with 
problems relating to the strength, the movements, the 
origin and changes of what are usually called solids. 
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And so I close, as befits a student and teacher of crystal- 
lography, with the hope that renewed attention may be 
paid to this subject, and that it may attract the interest 
of many a keen intellect in South Africa. The higher 
scientific studies are now establishing themselves as an in- 
tegral part of the educational and intellectual life of the 
country: this is in no small measure due to the South 
African Association; and we may hope that the visit of 
the British Association will be of some help to her younger 
sister in the task of diffusing a taste and an interest for 
the pure truths of science and the studies that they both 
hold dear. 


SECTION D. 
ZOOLOGY. 


OrentnGc Appress By G. A. BouLencer, F.R.5., V.P.Z.S., 
PRESIDENT OF THE SECTION.’ 


The Distribution of African Fresh-watcr Fishes. 


1 tHink 1 may ascribe the honour of having been chosen 
to preside over this Section to the fact that 1 have specially 
applied myself to the study of a large class of the animals 
of the part of the world in which we are for the first 
time assembled. The subject of the Address which it is 
the custom to deliver on such an occasion was therefore 
not difficult to choose—a general survey of the African 
fresh-water fishes from the point of view of their distri- 
bution. 

It has repeatedly been pointed out that no division of 
the world can answer for all groups of animals, differences 
due to the period at which they appeared and to their 
ability or inability to spread over obstacles, whether of 
land or water, precluding any attempt to make their pre- 
sent distribution fit into the frames of the general zoo- 
geographer. The great divisions of the earth, as outlined 
by our eminent Vice-President, Dr. Sclater, nearly half a 
century ago, and based mainly on a study of passerine 
birds, have therefore varied considerably according to the 
standpoint of the many workers who have followed in his 
footsteps. Fresh-water bony fishes particularly lend them- 
selves to a uniform treatment, their principal groups 
having sprung up, so far as palwontological data teach 
us, about the same period in the history of the earth, and 
branched off in many directions within a geologically 
speaking brief lapse of time, most of them, besides, being 
regulated in their distribution by the water-systems. How 
greatly their distribution differs from that of terrestrial 
animals has long ago been emphasised. Thus, latitudinal 
range, so striking in many African reptiles, does not exist 
in fishes: the key to their mode of dispersal is, with few 
exceptions, to be found in the hydrography of the con- 
tinent; and, as first shown by Dr. Sauvage, latitude and 
climate, excepting of course very great altitudes, are in- 
considerable factors, the fish-fauna of a country deriving 
its character from the head waters of the river-system 
which flows through it. In this way, for instance, the 
Lower Nile is inhabited by fishes bearing a close re- 
semblance to, or even specifically identical with, those of 
Tropical Africa, and strikingly contrasting in character 
with the land-fauna on its banks. Such being the case, it 
seems at first as if the geographical divisions of the fish- 
fauna were a matter of extreme simplicity, and that a 
knowledge of the river-systems ought to suffice for tracing 
areas which shall express the state of things. But we 
must bear in mind the movements which have taken place 
on the surface of the earth, and owing to which the con- 
ditions we find at present may not have existed within 
comparatively recent times; and this is where the 
systematic study of the aquatic animals affords scope for 
conclusions having a direct bearing on the physical geo- 
graphy of the near past. To mention two examples, the 
fishes of the Nile show so many specific types in common 
with those of the Senegal-Niger, now more or less com- 
pletely separated by the Chad basin, that we felt justified 
in postulating a recent communication between these water- 
systems, which has been fully confirmed by the study of 
the Lake Chad fishes; whilst, on the other hand, the 
greater difference between the fishes of the Nile and those 
of the Congo basin, the waters of which interlock at pre- 
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sent in such a way that it is believed possible, at certain 
seasons, for a man in a boat to pass from the one into 
the other, points to the existence, until very recently, of a 
mecre effective separation. Such problems are of the 
greatest interest, and a more exact knowledge of the fishes 
will help towards their solution. 

There is another aspect of the question of geographical 
distribution which has assumed special importance of late, 
especially in the writings of Prof. Osborn, Mr. Lydekker, 
and Dr. Scharff, and of which Dr. A. E. Ortmann’s paper 
on the distribution of Decapod Crustaceans, published 
three years ago, may be taken as an example. One olf 
the conclusions formulated therein is that ‘‘ any division 
of the earth's surface into zoo-geographical regions which 
starts exclusively from the present distribution of animals 
without considering its origin must be unsatisfactory.” 
But in certain groups of animals, possibly in most, the 
question of their origin is not easily settled; in the case 
of the African fresh-water fishes, for instance, we sadly 
lack all direct paleontological data, such as have sprung 
up lately in marvellous profusion in the case of the 


mammals, and notwithstanding the great progress in our 
knowledge of the changes that have taken place in the 


configuration of the world in Secondary and Tertiary 
times, which has been conveyed to a wide circle of readers 
chiefly through the luminous works of Neumayr, Suess, 
and de Lapparent, there is still much that is open to dis- 
cussion. It must be admitted—and it is well to draw 
special attention to this point—that Dr. Ortmann’s maps 
of the land-areas in past periods, which render his sug- 
gestive paper so attractive, cannot be accepted as the ex- 
pression of well-established geological facts, and are, in 
some respects, gravely misleading. If { have attempted 
to deal with this subject on the lines laid down by Dr. 
Ortmann, whilst realising the want of many necessary 
data, paleontological and geological, on which to base 
conclusions, it is with a due sense of humility, being fully 
aware that the suggestions now offered must be regarded 
as mere speculations. 

The time has come for a stock-taking of our immensely 
increased material, the previous accounts of the distribu- 
tion of African fishes given by Dambeck in 1879, by 
Ginther and by Sauvage in 1880, and by Palacky in 1895, 
no longer answering, even approximately, to our present 
knowledge, as may be seen by comparing the lists given 
by these authors with the one ] have quite recently pub- 
lished in the Annals and Magasine of Natural History 
as a basis for the sketch here attempted. 

How little we knew of the fresh-water fishes of Africa 
when the subject was dealt with by the above-named 
authors is exemplified by the enormous number of genera 
and species which have been discovered within the last 
few years, thanks chiefly to the enlightened activity of 
the Governments of Egypt and the Congo Free State, and 
to the initiative of Prof. Ray J.ankester in organising 
explorations of the great lakes of Central Africa. The 
waters of the Irench Congo and Cameroon, the Niger, 
Abyssinia, and the interior of East Africa, have also 
yielded a large number of novelties; even the Nile, com- 
paratively so well known, has been productive of 
many and remarkable additions to our knowledge. The 
importance of a better acquaintance with the fishes of the 
Lower Nile, a district believed to have been particularly 
well explored, can be measured by comparing the present 
data with those to which Prof. Gregory, on the faith of 
Dr. Giinther’s list, appealed to justify his theory of a 
direct connection in the past of the Upper Nile with the 
Jordan through a river flowing along what is now the Red 
Sea. To this question we shall revert presently. 

Whilst the exploration of rivers and lakes has resulted 
in such a rich harvest, it remains a matter [for serious 
regret that we should still be without any information 
as to the precursors of the African fishes. In spite of 
diligent search over a considerable portion of the great 
continent, no remains of any post-Triassic fishes have vet 
heen discovered in Tropical and South Africa, and our 
acquaintance with Tertiary Teleosts generally is still almost 
us scanty and f-agmentary as it was twenty years ago, 
although much has been done by Dr. Smith Woodward 
in elucidating the affinities of such remains as have been 
exhumed. In the circumstances we have to fall back on 
our imagination to explain the origin of the most important 
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groups characteristic of the present African fish-fauna, and 
much hazardous speculation has been indulged in. Thus, 
without any sort of evidence, the Cichlid Perches of Africa 
have been supposed to emanate from ancestors inhabiting 
hypothetical Jurassic or Cretaceous seas extending over 
Central Africa, whilst connecting land areas have been 
too freely postulated to account for the resemblance between 
the fishes of Africa and Tropical America, and antarctic 
continents devised to explain the presence of Galaxias in 
South Africa. To these suggestions I shall refer further 
on when dealing with the distribution of the families to 
which they were intended to apply. Although it is highly 
desirable that zoologists should base their theories of geo- 
graphical distribution upon geological data, 1 think we 
must regret the growing tendency to appeal to former 
extensions of land or sea without sufficient evidence, or 
even contrary to evidence, in order to explain away the 
riddles that offer themselves. 

Twenty-five years ago a list of the African fresh-water 
fishes would have included the names of about 350 species 
(Gunther gave the number as 255 only), some fifty of 
which have since lapsed into the synonymy, whilst at the 
present day we are acquainted with 976 species, referable 
to 185 genera and forty-three families. Of the latter five 
were then unknown, or unknown to have representatives 
in this part of the world. The forty-three families are 
here enumerated, with an indication of the number of 
genera and species according to the most recent census :— 


CHONDROPTERYGII. 
PLAGIOSTOMI, 


HapPLomi. 
ton Galaxiide shee: 
1g. Knerlida, 1, 2. 
20. Cyprinodontide, 5, 39. 
CaTOSTEOMI. 
CROSSOPTERYGII. 21. Gastrosteid, 1, 1. 
22. Syngnathidz, 2, 3. 
PERCESOCES. 
23. Scombresocida, 1, 1. 
24. Atherinide, 2, 3. 
DIPNEUSTI. 25. Mugilida, 2, 13. 
26. Polynemidz, 3, 3. 
27. Sphyreenide, 1, 1. 
ae PIL EYOISICIS 28. Ophiocephalidie, 1, 3. 
29. Anabantide, 1, 14. 
ACANTHOPTERYGI1. 


. Carchariidz, 1, 1. 
2. Fristidm, 1, 1. 


= 


CLADISTIA. 
Polypteridw, 2, 11. 


Gs 


4. Lepidosirenidx, 1, 3. 


MALACOPTERYGI1. 


5. Elopide, 2, 3. 30. Centrarchide, 1, 3. 
6. Mormyride, 11, 108. 31. Nandidez, 1, 1. 

7. Notopteridie, 2, 2. 32. Serranide, 6, 8. 

8. Osteoglossidw, 1, 1. 33. Scianidz, 1, 1. 

9. Pantodontidi, 1, 1. 34. Pristipomatidx, 2, 2. 
io. Phractolzemidze, 1, 1. 35. Sparidz, 1, 1. 

11, Clupeide, 6, 7. 36. Scorpidida, 1, 3. 

De Salmonide, Fin i 37- Osphromenida, 1, 1. 
13. Cromeriidx, 1, 1. 8. Cichlida:, 30, 179. 


3 

39. Pleuronectidie, 2, 2. 
40. Gobiida, 2, 31. 

aa. Blenniiday sea. 


OSTARIOPUYSI. 


14. Characinid@, 20, 93. 
15. Cyprinidw, 12, 202. 


See 5 OPISTHOMI. 
Gogo! inicdaewne wisn. 


42. Mastacembelidie, 1, 23. 


PLECTOGNATII. 
i7. Anguillida, 1, 6. 43. Tetrodontide, 1, 4. 

In discussing the distribution of the fresh-water fishes 
it is necessary to divide them into four principal cate- 
gories :— 

(1) Those living part of the year in the sea. This cate- 
gory is again subdivided into anadromous forms, breeding 
in fresh water (ex. some Clupea), and catadromous forms, 
breeding in salt water (ex. Anguilla). 

(2) Those living normally in the sea, but of which certain 
colonies have become land-locked, or have separated them- 
selves from the marine stock still represented on the 
neighbouring coast (ex. some Gobiida and Blenniidz). 

(3) Those which, although entirely confined to fresh 
waters, have as nearest allies species living in the sea, 
and which there is reason to regard as more or less recently 
derived from marine forms (ex. Galaxiidze, Tetrodontidz). 

(4) Those belonging to families entirely (ex. Mormyride, 
Characinida) or chiefly (ex. Siluride, Cyprinodontidz) 
restricted to fresh waters. 
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The forms of the first and second categories may be 
entirely neglected in dealing with the distribution of fresh- 
water fishes. Their range is regulated by the sea, and 
they must be dealt with in conjunction with littoral forms. 
Eighty-six species in the list of African fresh-water fishes 
belong to these categories. 

The third category is of secondary interest in the history 
of the fresh-water fauna; but, as in the case of Galaxias, 
forms referred to it may give rise to discussion. 

It is with the members of the fourth category that we 
shall mainly deal in the portion of this Address which is 
devoted to the origin and mode of dispersal of the African 
fishes. 


Tue Potyprerip2.—This is incontestably the most re- 
markable family of African fishes. Entirely restricted to 
Tropical Africa and the Nile, without any known near 
allies, living or extinct, its history is one of the greatest 
riddies in ichthyology. From the evolutionary point of 
view, no group is of greater interest, owing to its prob- 
able relation to the Chondropterygians or Elasmobranchs, 
to the Osteolepid Crossopterygians, out of which the Lung- 
fishes seem to have been evolved, and to the earliest 
pentadactyle vertebrates, the Stegocephalous Batrachians. 
Although generally brigaded by modern systematists with 
the Osteolepida in the order Crossopterygii, it is still 
doubtful whether it should not rank as a distinct order, 
Cladistia of Cope, the characters which differentiate it 
from these early Teleostomes being perhaps of greater 
importance than those which separate these from the 
Dipneusti. Until we have some proof to the contrary, we 
are justified in regarding the Polypteride as having arisen 
in Africa from fresh-water ancestors, themselves derived 
from early Mesozoic types which are entirely hypothetical. 


Tue LEpiposirENnip.£.—Protopterus in Africa and Lepido- 
siren in South America are specialised modifications of the 
Ceratodontida:, still represented by one species in Australia, 
which have left remains in Triassic, Rheetic, Jurassic, and 


Cretaceous rocks of Europe, North America, Patagonia, 
North and South Africa, India, and Australia. The dis- 
tribution of the Ceratodontidze has therefore been, at 


different periods at least, a world-wide one, and we should 
feel justified in assuming the living representatives of the 
Lepidosirenida to have been evolved out of this family 
independently in Africa and in South America. On the 
other hand, in view of the old age of the group, there is 
no reason why the Lepidosirenide should not have passed 
from one of the present continents into the other when 
they were connected by land. As Protopterus is a less 
specialised type than Jepidosiren, the probabilities would 
then be that the former originated in Africa. Mr. 
Lydekker, in his ‘*‘ Geographical Ilistory of Mammals,” 
states his opinion that Lepidosiren reached its present 
habitat by way of Africa. The mode of life of these fishes 
renders them less dependent on hydrographical systems, 
and ihe distribution of the species, which cannot yet be 
traced in a satisfactory manner, is evidently very different 
from that of other groups. 


THe MorMyrip.z.—This extraordinary group, of which 
so many new and remarkable types have been discovered 
within the last few years, especially in the Congo, is 
peculiar to the fresh waters of Tropical Africa and the 
Nile. Its morphology shows it to be highly specialised 
from some very lowly Teleostean ancestor. This 1 
believed to be found in the Albulidee, a family already re- 
presented in Cretaceous seas, and of which one species 
still occurs on the West Coast of Africa. But Dr. Ride- 
wood, who has recently made a much more careful study 
of the cranial characters of the two families, is unable 
to support the suggestion of a direct descent from the 
Albulidze. It nevertheless remains probable that the 
Mormyridze were derived from forms more closely allied 
to the known Albulidze than to any other family with which 
we are acquainted, and which no doubt lived in Cretaceous 
seas; and we may therefore assume that the Mormyride 
originated in Africa, and were evolved out of Cretaceous 
marine ancestors. 

Tne NOTOPTERID.E.—This is another eccentric family, 
having many points in common with the Mormyridz and 
with the North American Hyodontide. It is represented 
by five species, three of which live in the Jndo-Malay 
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region and two in Tropical Africa. Its derivation is still 
a mystery. The fact that its most specialised form 
(Nenomystus) is African, and that a species differing but 
little from the living Notopterus occurs in fresh-water 
deposits in Sumatra, which are regarded by some geologists 
as of Middle Eocene age—although, as stated further on 
@ propos of the Cyprinide, there is reason for regarding 
them as Miocene, or even later—justifies us in believing, 
until further palwontological evidence be available, that the 
African forms are immigrants from the East. 


THe OstTEOGLOssip#.—An archaic type of Teleosteans, 
now represented by two genera in South America, by one 
in Australia and the Malay Archipelago, and by a fourth 
in Tropical Africa and the Nile. Excellently preserved 
fossils from the Middle Eocene of Wyoming (Dapedo- 
glossus) are most nearly allied to, but more generalised 
than, the Australian-Malay genus; whilst the less satis- 
factorily known British Lower Eocene Brychetus appears 
nearer to the South American Arapaima. The African 
genus Heterotis is the most specialised form. The Osteo- 
glossidz are evidently an ancient group, now in process 
of extinction, which once had a very wide distribution. 
The fact of the only known fossil representatives being 
from North America and Europe does not seem sufficient 
evidence of the northern origin of the family, as suggested 
by Mr. Lydekker. 


. PantoponTip2#, PHRacTOLEmM1D-£, CROMERIIDa.—Three 
monotypic families peculiar to Africa. The first bears a 
near relationship to the Osteoglossid#, and was probably 
derived from them; but the two others, discovered within 
the last few years, are so aberrant and isolated among 
the Malacopterygians that we are absolutely in the dark 
as to their possible origin. 


Tue Cuaracinipo.e.—This is one of the larger groups of 
African fishes—with ninety-three species, referred to twenty 
genera, mostly from the Nile and Tropical Africa, as far 
east as the great lakes, but only very sparsely represented 
in East and South Africa. 

One of the most striking features of the South American 
fresh-water fish-fauna is the extraordinary number and 
variety of forms of the Characinidw, unquestionably one of 
the most lowly and generalised groups of exclusively fresh- 
water Teleosts. here occur in that part of the world 
as many as §00 species (about two-fifths of the whole 
fresh-water fish-fauna), divided among some sixty genera. 
The carnivorous forms predominate, but the herbivorous 
or semi-herbivorous are also very numerous. The latter 
would evidently compete with the Cyprinids, their near but 
more specialised relatives, which are so numerously re- 
presented in North America; and it is a remarkable fact 
that not a single Cyprinid is known to extend further 
south than Guatemala. 

Although palaontology has taught us nothing respecting 
the Characinids, we have reason to assume, from the 
morphological point of view, that they were the precursors 
of the Cyprinids, which, we know, were already abundantly 
represented in North America and Europe in Lower 
Tertiary times, when the Isthmus of Panama was under 
the sea. When, in the Miocene, North and South America 
became re-united, the waters of the latter part of the world 
must have been already so fully stocked with Characinids 
as to prevent the southern spread of the Cyprinids. This 
is the only explanation that can be offered of the total 
absence of Cyprinids in South America, considerations of 
climate being of no avail in view of their distribution all 
over Africa. If, therefore, the Characinids existed in pro- 
fusion in South America before the Miocene period, we 
are justified in claiming for them a high antiquity, and 
by putting it at the Upper Cretaceous we need not fear 
going too far back. 


Tue Cyprinipa:.—These fishes, as mentioned above, are 
very closely related to the preceding, and there is every 
reason to believe the former to be derived from the latter. 
Their least specialised genera (Catostominze) are now 
found in North and Central America (about sixty species), 
whilst three species, referable to the same genera, inhabit 
Eastern Siberia and China. These Catostominz are known 
to have had representatives in the Eocene of North 
America, whilst the more specialised Cyprininzee, which 
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constitute the great bulk of the family both in the new 
world and in the old, have left remains in the Oligocene 
and fater beds in North America and Europe. It is, there- 
fore, highly probable that the Cyprinids originated as a 
northern offshoot of the South and Central American 
Characinids, and thence spread to Eastern Asia, at least 
as early as the Upper Eocene. By the time (Miocene) 
they had reached India, where they now form the great 
majority of the fresh-water fishes, Africa had been con- 
nected with it by a wide belt of Jand, and no obstacle 
prevented their western extension. This comparatively 
recent migration accounts for the practical identity of the 
genera and the often very close affinity of the species of 
the Cyprinids of India and Africa. At the same period 
the fand-area connecting India and Africa with Madagascar 
had disappeared, and the Cyprinids never reached that 
great island, where no doubt they would have thriven, if 
we judge by the results of the introduction by man of the 
gold fish, said to be in process of strongly reducing the 
numbers of the native Malagasy fresh-water fishes with 
which it is in a position to compete. Competition is 
always an important factor in the distribution of a group 
of animals, and the confinement of the Characinids to the 
waters of the western and central parts of Africa at the 
time of the immigration of the Cyprinids from the east 
must be the explanation of the comparative abundance 
of the latter and the scarcity of the former in those parts 
of the continent east of the Rift Valley which are not 
drained by rivers flowing from the central parts. The 
Cyprinids must have spread more rapidly than the 
Characinids, and being also fess partial to heat they have 
thriven in the waters of South .\frica, where at present 
only two species of Characinids—both carnivorous forms— 
are known to extend south of the Zambesi system. Of 
the 202 species recorded from Africa thirteen are found 
in North-West Africa, sixty-three in East Africa (exclusive 
of the Zambesi), and twenty-one in South Africa. 

Tue Siturip#.—This large family is almost cosmo- 
politan in tropical and warm regions; and although the 
great bulk of the species are restricted to fresh waters, 
a certain number (chiefly of the sub-family Ariinz) occur 
on the coasts and in the estuaries. Morphologically these 
fishes are so closely allied to the Characinide and 
Cyprinidae that we must assume them to have been evolved 
from a common ancestral stock, probably in Cretaceous 
times; but connecting forms such as we should expect 
to find in deposits of that age are stil} unknown. The 
Silurids appear in the Lower Eocene estuarine beds of 
England and France, as forms closely related to the fiving 
Ariinze and Bagrinz, and further allied forms follow in the 
Middle Eocene of various parts of Europe and North 
America. In the Upper Eocene of Lower Egypt estuarine 
deposits contain well-preserved remains of forms which 
appear to be only specifically separable from the Bagrus 
still fiving in the Nife. The gencral distribution of these 
fishes was, therefore, in early Tertiary times very much 
the same as it is at present, and paleontology offers us 
no clue as to where they originated. 

The exclusively fresh-water Silurids now found in Africa 
are all generically distinct from the South American forms, 
whilst the West African species that enter the sea belong 
to the same genus (Arius). The two exclusively fresh- 
water Silurids found in Madagascar show closer affinity 
with the African than with the Indian forms, and may 
have immigrated from Africa in the early Tertiary times 
through the bridge which then existed, unless they have 
been derived from marine types, which is quite possible. 

Tne GaLaxup.£.—Two small fishes originally described 
by F. de CasteInan as Loaches, and now referred to 
Galaxias, occur on the flats near Cape Town and in the 
Lorenz River, some twelve miles from its mouth in False 
Bay. They are of special interest as belonging to a family 
and genus tong believed to be exclusively confined to fresh 
waters and characteristic of the extreme south of America, 
New Zealand, and Southern Australia. After Dr. Stein- 
dachner had first recognised the true affinities of the Cape 
species, Prof. Max Weber was inclined to regard this 
interesting discovery as affording a new argument in 
favour of the past antarctic continent on which so much 
has been written. But Dr. Wallace was nearer the truth 
when he suggested that a land connection within the 
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period of existence of one species of fish, viz. Galaxias 
attenuatus, known from Chili, Patagonia, Tierra del 
Fuego, the Falkland Islands, New Zealand, and Southern 
Australia, would have Jed to much more numerous and 
important cases of similarity of natural productions than 
we actually find, and that we must rather fook to the 
transport of the ova across the southern sea to explain 
this very remarkable distribution. A better acquaintance 
with the Galaxias has confirmed Dr. Walface’s supposition, 
as it is now an established iact that some species five in 
the sea. 

As the early Tertiary ‘‘ Antarctica,’’ as designed by 
Prof. H. F. Osborn, does not involve South Africa, the 
presence of species of Galaxias at the Cape cannot, even 
on that hypothesis of continental extension, be expfained 
except on the assumption of their marine origin. 

Tue Knerup#®.—A monotypic family with two species, 
one from Angola, the other from East Africa. These little 
fishes are related to the Pikes, Esocide; and there is no 
reason that 1 can see against their being possibly derived 
from them, in which case they would be of northern origin, 
the Esocidw, now confined to the northern hemisphere, 
being known from fresh-water deposits in Europe as far 
back as the Ofigocene. 


THE CyYPRINODONTID.£.—The members of this targe 
family are mostly Central and South American. They are 
comparatively few in Africa, but have representatives in 
every part, and also in Madagascar and the other islands 
of the Indian Ocean. Although principally restricted to 
fresh waters, not a few species are known to five in 
brackish water, whilst examples are known of their occur- 
ring far out at sea. 

THE OPHIocEePiwALip# AND  ANABANTIDZ.—Unknown 
fossil, and now restricted to Africa and South-Eastern 
Asia, we have no means of telling in what part of the 
world these two closely allied families originated. The 
Anabantidz are more numerous in ‘species, and these are 
of a more generalised type, in Africa than in Asia. 


Tue Nanpipa.—The recent discovery of Polycentropsis 
in the Lower Niger has added a genus to a small family 
previously known to be represented by three genera in 
South-Eastern Asia and by two in the northern parts of 
South America. The latter are more nearly related to the 
African genus than the former. Too little is known of 
the habits of these fishes to decide whether the hypothesis 
of a migration across the Atlantic, in the days when a 
shallow area with a string of islands connected the old 
world and the new, answers for their distribution. Their 
systematic position—specialised Perciformes—is against the 
assumption of their having existed in Cretaceous or early 
Eocene times. No fossil forms are known. 

Tue OspHRoMENID©.—The only African representative, 
the genus Micracanthus, with a single species in the 
Ogowé, is hardly separable from the genus Betta, which, 
with six other genera, is characteristic of the Indo-Malay 
region and China. Palzontology gives no information on 
the earlier distribution of these highly specialised fishes. 
That a type so well organised for adapting itself to all 
sorts of waters, and so ready to acclimatise itself in any 
part of the tropical or subtropical countries where it has 
been transported by man, should have so restricted a range 
seems remarkable. Were it not for the existence of this 
African form, far awav from the other members of the 
family, one might have felt inclined to look upon the 
Osphromenidz as a very recent group, which has not had 
time to spread far from its original centre in South- 
Western Asia. 

Tue Cicutip#.—As regards the number of species (179) 
this family ranks next to the Cyprinide (202) and the 
Sifuridee (187) in the African fresh-water fish-fauna, and, 
like these, it has representatives nearly all over the great 
continent. Although Cichlids may thrive in inland waters 
of considerable salinity, they are not known to have ever 
been found in the sea, even near the mouths of rivers. 
The facility with which they establish themselves in 
isolated waters, often untenanted by other fishes, such as 
wells in the Sahara, salt-water pools in the interior of 
East Africa, &c., has long been known, but by what agency 
this has been effected remains unexplained. Quite recently 
Dr. Lénnberg has reported on the exploration of a small 
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isolated lake of volcanic origin on the Cameroon moun- 
tain, a lake 200 feet above sea-level, without any outlet, 
and situated about twelve miles from the nearest river 
and twice as Jar from the sea-shore. ‘This lake was found 
to have a fish-fauna consisting exclusively of Cichlids, 
belonging to three genera and five species, two of which 
have been described as new. 

The great bulk of the family inhabits Africa, including 
Madagascar, and America, from Texas to Montevideo; the 
number of generic types is greater, although the species 
are only slightly in excess, in the former than in the latter 
part of the world. Seven species inhabit Syria, three of 
these being also found in the Nite, and three are known 
from India and Ceylon. ‘The American and Indian genera 
are all distinct from the African. A great number of 
species (fifty-five), all but one endemic, inhabit Lake 
Tanganyika, of which they form a little more than two- 
thirds of the fish-fauna; and many of these species belong 
to distinct genera, showing specialisation to a remarkable 
degree. Out of thirty recognised genera of African 
Cichlids, as many as filteen are believed to be peculiar to 
Tanganyika. Lake Nyassa, with the Upper Shiré, 
possesses also some remarkable endemic genera; but they 
are only four in number, and the number of species re- 
corded up to the present does not exceed twenty-two. The 
rest of the species are mostly [rom West Africa and the 
Congo basin; but a few, relerahle to the two most widely 
spread genera, are found in East and South Africa. 
Madagascar has only four species, two belonging to an 
endemic genus, whilst each of the two others is referred 
to a widely distributed African and Syrian genus. 

No fossils are known that agree closely with any of the 
recent genera, but a type of Perciforms, described by Cope 
as Priscacara, [rom Middle Eocene fresh-water beds in 
North America, presents all the characters which we should 
expect to find in the direct ancestors of the modern Cichlids, 
differing from the living forms in the presence of vomerine 
teeth, a serrated pra-operculum, and apparently eight 
branchiostegal rays. 1t has twenty-four vertebra, a 
number lower than is found in most of the recent genera ; 
and this indication is of importance for reasons that must 
be explained somewhat fully. 

The tower Teleosteans (Malacopterygii and Ostariophysi, 
often united under the term *‘ Physostomi ”’) mostly have 
a high number of vertebrae; but when we pass on to the 
higher Acanthopterygii, we find very frequently, among 
most diverse families, the number reduced to twenty-four. 
That this number should occur with such frequency has 
struck many ichthyologists since Dr. Giinther first directed 
attention to it, more than forty years ago, pointing out 
at the sume time that in the Labridz this numher is 
almost constant in the tropical genera, whilst those genera 
which are chiefly confined to the temperate seas ai the 
northern and southern hemispheres have an_ increased 
number. It has since been shown by Dr. Giil and by 
Prof. Jordan that this generalisation holds true of several 
other families of Acanthopterygians, and the latter 
authority, when discussing the subject at some length, 
came to the opinion that the state of things could be ex- 
plained, from an evolutionary point of view, on the assump- 
tion that competition among various marine fishes being 
greater within the tropics has resulted in greater special- 
isation, by which the originally high number of vertebrae 
has been reduced. It is difficult, however, on this assump- 
tion to account for the fact that in so many cases the 
reduction should have resulted in the number twenty-four 
—neither one more nor one Jess—and this repeated in many 
families belonging to the same sub-order but otherwise 
only remotely related to one another. Three years ago, 
when dealing with the affinities of the flat-fishes, Plenro- 
nectide:, 1 was struck by the discovery that, in the un- 
questionably least specialised genus, Psettodes, the vertebrze 
are twenty-four in number, the other known genera having 
from twenty-eight to sixty-five, and that the numbers in- 
creased along the most probable fines of evolution. A 
consideration of other famifies, and of the fossil forms in 
which the number of vertebra: has been ascertained, soon 
convinced me that this rule also applies to them, and that 
the order of evolution had in every case to be reversed 
from that assumed by Prof. Jordan, whose interpretation 
I had previously accepted as correct. As a result of my 
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investigation into this question 1 believe that the frequent 
occurrence of twenty-four vertebra: is due to the original 
Acanthopterygians having presented this number, that it 
has been retained in the more generalised members of the 
families which have branched off from them, and increased 
or, more seldom, reduced in the course of evolution. 

The view which 1 entertained when first studying the 
Cichlids of Lake Tanganyika must be abandoned, and the 
direction of the supposed lines of evolution reversed, 
together with the signification given by me _ to the 
characters of increased number of dorsal and anal rays, or 
of muttiple lateral lines which go more or less hand in 
hand with the increase in the vertebral segments. 1 must 
therefore repudiate the statement, first made by me in 
describing some of the new genera discovered by Mr. 
Moore in Lake Tanganyika, that they show features of 
generalisation, the contrary being the case. This has been 
shown by Dr. J. Peitegrin, who has recently published a 
monograph of the whole family Cichlidze, in which he has 
very ably dealt with the question of the interrelation of 
the varions genera from the phylogenetic point of view. 

‘Two theories have lately been put forward as to the 
origin of the African Cichlids. 

According to Mr. Moore, to whom we owe the discovery 
of so many new forms in Lake Tanganyika, the Cichtids 
are of marine origin, and penetrated into a hypothetical 
Central African sea in pra-Tertiary times. But as no 
Perciform fish of any sort is known earlier than the Upper 
Cretaceous, and no Perch, in the widest sense, before the 
Lower Eocene (Prolates), the possible existence at that 
remote time of so specialised a type of Perches as the 
Cichlids is absolutely contrary to palaontological evidence. 
Further, such an explanation is unsupported by any geo- 
logical data, no trace of Jurassic or Cretaceous deposits 
having been found on the plateau of Centrai Africa, not- 
withstanding much search over a considerable portion of 
the Congo State. It is impossible to imagine that such 
| a sea could have existed without leaving any sedimentary 
deposits whilst its relics were being preserved in Lake 
Tanganyika. Besides, the distinguished Belgian geologist, 
Prof. J. Cornet, who has paid speciai attention to this 
question, and has himself surveyed a considerable part of 
the territory of the Congo State, regards the Tanganyika 
as by no means a very ancient fake, its formation not 
dating back beyond Miocene times. I may also here point 
ont that Mr. Moore’s interpretation of the affinities of the 
so-called ‘‘ halolimnic ’’ Mollusca has not received any 
support from those best able to judge of its merits. Mr. 
E. A. Smith, Irom the recent conchological, and Mr. 
Huddleston, from the palaontological point of view, have 
recently discussed his conclusions, with which they are 
| unable to agree. I need hardly add that the discovery 
since the publication of the ‘* Tanganyika Problem ’’ of 
the Medusa Limnocnida tanganicae in Lake Victoria has 
dealt a Iurther blow to Mr. Moore’s theory. 

As regards the origin of this Medusa, recent palzonto- 
logical discoveries afford a much more rational explanation 
of the presence in Tanganyika of a Coelenterate of un- 
questionably marine derivation. The highly important finds 
of fossils between the Niger and Lake Chad by the English 
and French officers of the Boundary Commission, which 
have been reported upon by Prof. de Lapparent, Mr. Bullen 
Newton, and Dr. Bather, have conclusively established 
the existence of Middle Eocene marine deposits over the 
Western Soudan, and the Egyptian and Indian character 
of these fossils, as well as of others previously obtained in 
Cameroon and Somatiland, justifies the belief in a Lutetian 
(Middle Eocene) sea extending across the Soudan to India. 
In fact, as stated by Mr. Newton, the palwontological 
evidence seems to prove that the greater part of Africa 
above the equator was covered by sea during part of the 
Eocene period. On this sea retreating northwards, after 
the Lutetian period, Medusz became land-locked and 
gradually adapted themselves to fresh water: they had not 
far to travel to find themselves in what are now the Nile 
lakes, and later, through the changes which Mr. Moore 
himself has shown to have taken place in the drainage of 
Lake Kivu, they were easily carried into the Tanganyika 
—probably at no very remote time—and maintained them- 
selves to the present day. 1 understand that the Medusa 
reported from Bammaku, Upper Niger, in 1805, but stil! 
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undescribed, has been re-discovered by Budgett, and is now 
being studied. Should it prove to be related to the Tan- 
ganyika species, it would also have to be regarded as a 
relic of the same Eocene sea, und it would add further 
support to the very simple explanation which I have 
ventured to offer of a case which seemed so tremendously 
puzzling in our previous state of ignorance of the geo- 
logical conditions of Africa between the equator and the 
tropic of cancer. 

As explained by Prof. Cornet, Tanganyika has been 
until] very recent times without an outlet. The Lukuga, 
which drains into the Congo, was only formed after Lake 
Kivu became, owing to volcanic cruption, a tributary of 
the Tanganyika through the Rusisi River. The greater 
or less salinity of the water of a lake without an outlet is 
a matter of course, and therefore Tanganyika was for a 
long time a salt lake. Its water is still, Mr. Moore says, 
somewhat salt. No wonder that the Cichlids, which else- 
where in Africa show no aversion to such conditions, and 
which somehow or other contrive to settle into isolated 
waters, should have been among the first inhabitants of 
the lake, where, without having to face competition with 
other types of fishes, they throve and became differentiated 
into a multitude of genera. When the hydrographical 
conditions changed and the water gradually lost its salinity, 
first on the surface and later at greater depths, an influx 
of other forms of fish-life (Poltypterus, Characinids, 
Cyprinids, Silurids, &c.) penetrated into the lake, some 
from the Nile system through the Rusisi, others [rom the 
Congo up the Lukuga. This explains well enough the 
character of the Tanganyika fish-launa. The Cichlids, 
the oldest inhabitants of the lake, nearly all belong to 
endemic species, many of which constitute genera repre- 
sented nowhere else; whilst the fishes of other familics, 
later immigrants, all belong to widely distributed genera, 
and several of them even to species also found either in 
the Nile or in the Congo, or in both these river-systems. 

The other theory is that the Cichlids have originated 
as fresh-water fishes in Eocene times in America and have 
crossed the Atlantic by a bridge which then connected 
South America with Africa. This is the explanation given 
by Dr. Pellegrin. He admits that we have no indication 
of any near allies of these fishes hefore the Middle Eocene 
(Green-River beds of North .\merica), and, basing his 
statement on the last edition of Prof. de Wapparent’s 
“ Traité de Géologie *? (1900), he says it seems to be beyond 
doubt that during the Lutetian period, which immediately 
followed that at which the earliest Cichlids were known 
to live in the fresh waters of America, a vast continent 
extended between South America and Africa. Should this 
have really been the ease, the question of the distribution 
olf the Cichlids could be regarded as settled. But J cannot 
satisfy myself that there is any geological evidence to 
support this view. 

This third hypcthesis has this advantage over the two 
others, that it does not postulate any tand-areas in late 
Eocene or Miocene times, for which there is at present no 
sufficient evidence, nor a prew-Tertiary and marine origin 
for the [amily Cichlid, which is wholly improbable and 
receives no support from palzxontology. 

On the other hand, it is undeniable that the hypothesis 
of a South Atlantic land communication in the Eocene has 
much in its favour, and when this is really established 
all difficulty in explaining the distribution of the Cichlidz 
will have disappeared. In the meanwhile, to use an 
appropriate metaphor, we must not construct bridges with- 
out being sure of our points of attachment, otherwise they 
are liable to collapse as geological knowledge progresses. 


Tue MasTaceMBeLip£.—aAt present we are acquainted 
with thirty-eight species of Mastacembelus: fourteen from 
the Indo-Malay region, one [rom Syria and Mesopotamia, 
and twenty-three from Tropical Africa. The distribution 
of these fishes, the fossil remains of which are still un- 
known, has probably once been a continuous one, climatic 
and hydrographic conditions possibly accounting for the 
present discontinuity. We have no data from which to 
decide whether the Mastacembelids first appeared in Asia 
or in Alrica, or simultaneously in both parts of the world, 
as is quite possible on the assumption that the family 
originated in the Eocene sea extending from the Western 
Soudan to India. 
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This concludes our review of the affinities and past 
history of the principal [resh-water types which characterise 
the present African fish-fauna. We have endeavoured to 
show that a Tertiary land connection between Africa and 
South America is not absolutely necessary to explain the 
many points of agreement between the [resh-water fishes 
of these two parts of the world, as has been postulated by 
many writers. Besides, there are still] some who hold, as 
does Prof. G. Pfeffer—whose interesting essay on the zoo- 
geographical conditions of South America, from the point 
of view of lower vertebrates, appeared alter this Address 
had been written—that a former subuniversality of distri- 
bution will afford a solution to many of these problems 
without necessitating such a land-connection, as exemplified 
by the past distribution of the Pleurodiran Chelonians. 
In this review we have summarised many previous hypo- 
theses and added a few, but in every case with a feeling 
of dissatisfaction, fully realising, as we do, the futility 
of speculations in the present state of the two great 
branches of knowledge, geology and paleontology, on which 
the solution of these questions must ultimately rest. 

We may now pass on to the realm of facts, and survey 
in the briefest manner the waters cf the great continent 
as they appear after the many discoveries which have of 
late so greatly increased our knowledge of the <African 
fishes. 

In the present state of our knowledge of the [resh-water 
fishes Alrica may be divided into five sub-regions, the 
discussion of the further subdivision of which would exceed 
the limits of this Address :— 

(1) The North-Western Sub-region, cr Barbary, and the 
Northern Sahara, properly forming part of the Palearctic 
region. 

(2) The Western-Central Sub-region, with all the great 
rivers and lakes, extending to the Nile Delta and the 
mouth of the Zambesi, for which the term Megapotamian 
Sub-region has been suggested to me by Dr. Sclater. 

(3) The Eastern Sub-region— Abyssinia, with the upper 
tributaries of the Blue Nile, and the countries cast of the 
Rift Valley and north of the Zambesi. 

(4) The Southern Sub-region—all the waters south of the 
Zambesi system. 

(5) Madagascar. 

The smaller islands of the Indian Ocean have a fresh- 
water fish-fauna so insignificant that they may be entirely 
neglected in a broad division of the African region. 


1. THE NORTH-\ESTERN SUB-REGION. 


In its deficiency in rivers of permanent flow Barbary 
has much in common with South .\frica, and these two 
parts of Africa in their fish-fauna present a somewhat 
analogons example to that on which the now exploded 
theory of bipolarity was founded. Swelling to foaming 
torrents in the rainy season or alter a storm, reduced to 
series af pools connected by tiny streams at other times, 
the watercourses are evidently unsuited to fish-life; and 
it is not surprising that, apart [rom a certain number of 
forms adapted to live in stagnant, often strongly saline, 
waters, the fishes should be so few in kind. But they 
make an interesting assemblage, in which it is easy to 
discover forms unmistakably suggestive of the prae-Pliocene 
times when the sea had not hurst thranugh the Straits of 
Gibraltar, mixed with others of decidedly Africo-Indian or 
Oriental affinities. . 

The number of species [rom inland waters, whether fresh 
or salt, hitherto recorded from this part of Africa, amounts 
to thirty or thirty-one only. Of these thirteen are 
Cyprinids, which may all be regarded as of northern nr 
eastern immigration. Four of the Barbels show European 
aliinities, one of them being found also in Spain, whilst 
the seven others belong to a section of the genus largely 
represented in Southern Asia and East Africa, hut only 
known in West Africa from Cameroon. A _ species of 
Varicorhinus, recently discovered in Morocco, has similar 
affinities, the genus being known [rom South-Western -\sia, 
Abyssinia, and Lake Tanganyika. A small somewhat 
aberrant species of the South-Western Asian genus 
Phoxinellus has been described from the Algerian Sahara, 
whilst an Alburnus from the Tell (originally placed in the 
genus Lenciscus) is also the sole representative in Africa 
of a genus inhabiting Europe north of the Pyrenees and 
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Alps and South-Western Asia. With two exceptions, all 
the Cyprinids are confined to the northern watershed of 
the Atlas, in which varieties of our River Trout and our 


Stickleback also occur; but Barbus callensts and the 
Phoxinellus occur also in the Algerian and Tunisian 


Sahara, showing that, as in other groups of animals, no 
sharp delimitation can be drawn between the Palaearctic 
and .Ethiopian regions of Barbary. 

Of three Cyprinodonts one, from the high plateaux, 
inhabits also Spain; another, more generally distributed, 
is known from Sicily, Syria, and North-East Africa; whilst 
the third, remarkable for the absence of ventral fins, is 
monotypic of a genus named Tellia—a misnomer, as it is 
not found in the Tell, but on the high plateaux of Algeria, 
at altitudes of from 2000 to 3000 feet, not Sooo, as stated 
by Danbeck. 

Three Cichlids are known from the Northern Sahara, 
one, a Vilapia, being restricted to Eastern \lgeria and 
Tunisia, whilst the two others, a Hemichromis and a 
Tilapia, extend to Lower Egypt, and are besides widely 
distributed in Tropical Africa. The Cichlids, along with 
the Cyprinodon, the Barbus, and the Phoxinellus mentioned 
above, are often ejected by artesian wells, and the fact 
has given rise to much discussion. The latest investigator 
of this phenomenon, the distinguished engineer, M. George 
Rolland, confirms the opinion, expressed by the late Sir 
Lambert Playfair and M. Letourneux in 1871, that these 
fishes normally live and breed in the lakes and wells ex- 
posed to air and light, and that their presence in the 
underground sheets of water with which the lakes com- 
municate is merely an episode, and as it were an incident 
in the voyages which they undertake from one opening 
to the other, There is therefore no justification for the 
term ‘‘ realm of the Trogloichthydz ’’ which has been pro- 
posed by Dambeck for North-West Africa. 

The other fishes which complete the list are of direct 
marine derivation, as the anadromous Shad and the cata- 
dromous Eel and Grey Mullets, or such as have recently 
adapted themselves to permanent existence in fresh water, 
like the Syngnathus discovered by Sir LL. Playfair, the 
Atherina, which occurs also in various fresh-water or 
brackish lakes in Southern kurope and Egypt and in the 
Caspian Sea, two Gobies and a Blenny, the latter being 
also known from fresh waters in the South of France and 
in Italy. The occurrence of an otherwise strictly marine 
species of Blenniids (Cristiceps argentatus) in the fountain 
of Ain Malakoff, in the high plateaux of Algeria, rests on 
the testimony of a naturalist of Algicrs and needs con- 
firmation. 


1]. Tue MecarorTamian SUB-REGION, 


The Nile, the Niger, the Gambia and the Senegal, the 
Congo, and the Zambesi, with their numerous Morimyrids, 
Characinids, Silurids, and Cichlids, have much the same 
general character, which points to many of the generic 
types having radiated from a common centre of origin, no 
doubt in those great central lakes which are belicved to 
have existed in Middle Tertiary times. Lake Chad, the 
ichthyic fauna of which was until quite recently unknown, 
represents the dwindling remains of a larger basin which 
communicated until comparatively recent times with both 
the eastern and western river-systems, thus accounting for 
the great resemblance between the fishes of the Nile and 
those of the rivers of the Atlantic watershed north of the 
Cameroons, 46 species out of tor known from the Nile 
(without the great lakes by which it is now fed) being also 
found in the Niger, the Senegal, or the Gambia, or in all 
three, and most of these have heen recently found in Lake 
Chad and the rivers emptying into it. The collection made 
in Lake Chad by Captain Gosling, and sent by him to 
the British Museum, contains representatives of twenty- 
four species, all of which were previously known from 
both the Nile and the Niger, thus strikingly confirming 
conclusions arrived at from a study of the fauna of those 
two river-systems. Collections sent to the Paris Museum 
by the Chevalier and Decorse Mission, and worked out by 
Dr. Pellegrin, add twenty-five species to the above number, 
two described as new, two Nilotic, eight West African, 
five Congolese, the rest being common to the eastern and 
western river-systems. The Congo differs more consider- 
ably, and must therefore have been separated from the 
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Nile-Chad-Niger for a longer period, only 15 out of its 
265 species (excluding the Tanganyika) occurring also in 
the Nile, and eleven in the Chad. When we reach the 
district of the sources of the Congo, the so-called Katanga 
district, we find a mixture of Congo and Zambesi forms, 
which points to a former reversal of the drainage of parts 
of the elevated dividing range. Jake Mwero belongs to 
this district; although so near to Lake Tanganyika, it 
has no fish in comimon with it except a few of very wide 
distribution. Lake Bangweolo, also in the same district, 
is said to swarm with fishes, Silurids and Cichlids 
especially, but they have never been collected. The 
Zambesi, so fur as it has been explored at present, is the 
poorest in fishes of the great rivers, and it differs from the 
others in one important point—the absence of the Poly- 
pteride. The great lakes differ considerably in their fishes 
from the river-systemis into which they drain. 

As pointed out eleven years ago by Prof. Gregory, the 
system of the head waters of the Nile must have been very 
differently arranged in times geologically quite recent. 
This is proved by what we know of the great lakes north 
of Tanganyika. Thus, of the species known from Lake 
Victoria, barely one-fourth occur also in the Nile, the rest 
being mostly endemic; whilst Lake Rudolf, which has now 
no conmimmunication with the Nile, has four-fifths of its 
species in common with that system. Lakes Albert and 
Albert Edward are very insufficiently explored and have 
only yielded a few species, one-half of which are Nilotic. 
Two fishes, Cyprinids, are all we know from Lake Baringo, 
one being a widely distributed Nile species, the other an 
East \frican. We must conclude from these data that 
Lake Victoria has long been isolated, whilst Lake Rudolf 
has until very recently been in communication with the 
Nile. 

Lake Tsana, which is now the source of the Blue Nile, 
has recently yielded a large collection of fishes, showing 
a great varicty of Cyprinids, either endemic or identical 
with species occurring in the eastern watershed, and closely 
allied to those of Palestine, but with no special Nile 
athinities. The discovery of a Loach (Nemachilus), the first 
known from Africa, points to an immigration from the 
Jordan, probably through the old Erythrean Valley. The 
only species which Lake Tsana has in common with the 
Nile (Tilapia nilotica) occurs also in the Hawash and in 
the Jordan. 

From the vastly increased information we now possess 
of the fishes of the Nile-system, we are justified in believing 
in great changes in the hydrography of this part of Africa. 
The fishes of Lake Tsana would support Prof. Gregorv’s 
conclusion as to a communication with the Jordan through 
a river running along what is now the Red Sea, whilst 
those of the Lower Nile point to a direct communication 
between the latter and the Jordan, as advocated by Prof. 
Hull, migrations along two distinct channels having taken 
place at a time when the Mediterranean did not extend 
so far to the east as it does at present, and the Indian 
Ocean had not penetrated into the Erythrean Valley. A 
better knowledge of the fishes of Egypt has disposed of 
Prof. Gregory’s arguments against a former communication 
between the Lower Nile and the Jordan. 

The Nile in its widest sense, but without the great lakes, 
has tor species, not including those that enter the sea: 
twenty-seven do not extend north of Khartoum, whilst only 
six are restricted to the river below the First Cataract. 
The most important additions made since Dr. Giinther’s 
account of them in ‘‘ Petherick’s Travels’’ are several 
Mormyrs, Barbus, and Synodontis, three Cichlids, a Neno- 
mystus, a Nannasthiops, a Discognathus, a Barilius, a 
Chiloglanis, a Fundulus, an Eleotris, and the remarkable 
genera Physailia, Andersonia, and Cromeria, the latter the 
type of a new family. 

Thanks to the collections made by Sir Harry Johnston 
and Col. Delmé Radcliffe, with the help of Mr. Doggett, 
and by M. Alluaud, supplementing those of Dr. Fischer, 
we may now draw up a list of twenty-five species from 
Lake Victoria. The comparative scarcity of animal and 
vegetable life in this great lake perhaps precludes expect- 
ation of a great increase in the number of species in the 
course of further exploration. Most of the species are 
endemic, and among the most remarkable types may be 
mentioned a Discognathus, a Mastacembelus (probably the 
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fish noticed by Grant as a Stickleback), and a_ peculiar 
genus of Cichlids, Astatoreochromis. No Polypterus has 
yet been found. 

Lakes Albert and Albert Edward, recently visited by Mr. 
Moore, have furnished examples of nine species, mostly 
Nilotic in character, the most interesting being a Petro- 
chromis, on account of its close affinity to a Tanganyika 
species. 

Lake Rudolf, as stated above, differs hardly from the 
Upper Nile, only three of its sixteen species being indicative 
of immigration from the East. Not a single form is 
endemic. 

The Senegal must have been very thoroughly explored 
by Dr. Steindachner thirty-five years ago, as a large collec- 
tion made a few years since by the late M. Delhez has not 
resulted in a single addition to the list of species. The 
Gambia, on the other hand, is now much better known 
than it was, thanks to the two visits of the late Mr. 
Budgett, to whom we owe the discovery of two species. 
But it is the Niger which, through the collections made by 
Dr. C. Christy, the late Captain G, F. Abadie, Mr. 
Budgett, and especially Dr. Ansorge, has been productive 
of the most important additions to our knowledge. The 
most striking discoveries are the type of a new family, 
Phractoleemus, since re-discovered in the Ubanghi, and 
Polycentropsis, the first representative of the Nandida in 
Africa. Leaving aside species entering the sea, we now 
know fifty-four species from the Senegal, forty-one from the 
Gambia, and ninety-six from the Niger, the lower course 
of the latter being the most productive. A remarkable 
feature of these rivers is the comparative paucity of 
Cyprinids, and the total absence in the first two of the 
genus Barbus, which also appears to be absent from the 
Chad basin. 

Our knowledge of the piscine inhabitants of the rivers 
flowing into the Atlantic between the mouths of the Gambia 
and of the Niger has also made considerable progress. The 
fishes of Liberia, collected by Dr. Bittikofer, have been 
described by Dr. Steindachner, and those of the Gold 
Coast, collected by the late Mr. R. B. Walker, have been 
reported upon by Dr. Giinther. Sixty-seven species are on 


record from this district, twenty-four of them being 
endemic. 
Further South, North Cameroon has yielded several 


additions, for a knowledge of which we are indebted to Dr. 
Lénnberg, whilst South Cameroon, together with the 
Gaboon district, has been diligently explored by Mr. G. L. 
Bates, with the result that a great number of new species 
have been brought to light. This part of Africa is 
specially interesting from the fact that its rivers interlock 
with the head waters of the Sanga, which belangs to the 
Congo basin, and, the fishes being mostly the same in 
both watersheds, in that district, a sort of passage is 
established between the Gaboon and Congo faunas. Among 
the most remarkable forms discovered by Mr. Bates we 
may mention the genera Microsynodontis, Allabenchelys, 
and Procatopus. Since Dr. Sauvage reported, twenty-five 
years ago, on the fishes of the Ogowé, a small collection 
has been made by the late Miss Kingsley, and described 
by Dr. Giinther, and a number of new species have been 
characterised by Dr. Pellegrin. The number of species 
now known from this part of Africa amounts to eighty- 
seven for South Cameroon and the Gahoon, and filty-four 
for the Ogowé. Very curiously, among them we miss 
Polypterus and Calamichthys, which occur in the Lower 
Niger and Old Calabar, and again in the Chiloango—a 
remarkable instance of discontinuous distribution, which 
cannot be accounted for by physical conditions, so far as 
we are acquainted with them. 

The Congo system (exclusive of Lake Tanganyika), from 
which only about ninety species of fishes were known ten 
years ago, proves to be far richer than any other, for, 
incompletely explored as it still is, it has already furnished 
examples of 265 species, forty-five of which have been 
added since the publication of the work “ I.es Poissons du 
Bassin du Congo”’ in tor. In fact, every collection 
made even in its most accessible parts adds new species 
to the list, and many of its rivers have never yet been 
fished for scientific purposes. No doubt we do not know 
more than two-thirds of the fishes of the Congo. The 
riches in Mormyrids, Characinids, Silurids, Cichlids, 


NO 1860) VOU, 73) 


Mastacembelids, is something surprising, not only in the 
number of species, but also in their extraordinary variety 
of structure; and as many as seven species of Polypterids, 
out of the eleven that are now known, occur in this river- 
system. With the exception of the Cromeriide and 
Nandide&, all the families known from the sub-region have 
representatives in the Congo. 

Lake Tanganyika, now forming part of the same hydro- 
graphic system, has a somewhat different fauna, consist- 
ing mainly of Cichlids, to which we have specially alluded 
in an earlier part of this Address. But there are, in addi- 
tion, a number of Silurids and Cyprinids, a few Masta- 
cembelids and Characinids, a Cyprinodont, and a Poly- 
pterus. The latter belongs to a species otherwise restricted 
to the Congo, and of the four Characinids two are Congo 
and two are Nile forms. The total number of Tanganyikan 
species of fishes amounts to eighty-five, but, no doubt, many 
more await discovery. As I pointed out in reporting on 
Mr. Moore’s second collection, 1 have reason to think that 
we do not know more than half the species of fishes 
inhabiting this extraordinary lake. The collection which 
has just been brought home by Mr. Cunnington will greatly 
add io our knowledge. | may here mention that Mor- 
myrids, which were believed to be absent from Tangan- 
yika, are therein represented by two species. 

Lake Rukwa has recently been explored by Dr. Fiille- 
born, but the fishes, which have been referred to eleven 
species, belonging to widely distributed genera, have not 
been studied with a sufficient comparison-material: they 
appear to be mostly endemie forms. 

Lake Mwero has representatives of fourteen species, 
five of which are endemic, the remainder being found also 
in the Congo or in the Zambesi, or in both. 

The Zambesi, so far as we know it—and its upper parts 
have scareely been explored—appears rather poor in fishes, 
only forty-one species having been recorded. All the 
genera are also represented in the Congo and in the Nile. 
Seven of the Zambesi species occur also in Lake Nyassa 
and the Upper Shiré, whilst in the present state of our 
knowledge twenty-seven species, mostly Cichlids, may be 
regarded as endemic to the Jake and the Upper 
Shiré. It is perfectly clear, however, that Lake Nyassa 
differs far less from the Zambesi than Tanganyika 
does from the Nile or Congo; and, although the 
Cichlids are likewise represented by some remarkable 
genera, they cannot compare for variety with the other 
great lake the fauna of which has been such a surprise. 
Both the Zambesi and Lake Nyassa lack representatives 
of the Polypterida. 

About forty-five years ago a collection of fishes was 
made in Lake Ngami, and twelve species were described 
in a very unsatisfactory manner by the late Count F. 
de Castelnau; unfortunately the types of these species are 
lost, and it is difhieult to form an idea of their affinities. 
We know, however, that the lake, which is naw rapidly 
drying up, was then inhabited by a Mormyr, a Clarias, 
au Characinid, and several Cichlids. 

The rivers of Angola have been but imperfectly explored. 
They have yielded a number of Cyprinids and Cichlids, 
a few Silurids, Mormyrids, and Cyprinodontids, and the 
type of the remarkable genus Kneria, the second species 
of which inhabits East Africa. 


IH]. THe Easterx Svp-REGION. 

As was mentioned in the beginning of this Address, 
latitude goes for little in the distribution of fish-life. This 
is proved by the very marked difference in general 
character of the fish-faunas of Abyssinia and Africa east 
of the great Rift Valley as compared to the Nile and 
Central and West .Mrica. No Polypterids or Masta- 
cembelids, few Mormyrids, Characinids, and Cichlids, but 
a great number of Cyprinids, mostly Barbus, characterise 
this sub-region. Omitting catadromous forms, the list 
of fishes consists of one Lepidosirenid, six Mormyrids, 
eight Characinids, seventy Cyprinids, twenty Silurids, onc 
WWneriid, six Cyprinodontids, and seven Cichlids. 

Lake Tsana, with the upper affluents of the Blue Nile, 
differs very strikingly in its fishes from the Nile, with 


which it has only two species in common, a_ Silurid 
(Bagrus docmac), and a widely distributed Cichlid (Tilapia 
nilotica), which occurs also in the Hawash and in 
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Palestine. Nearly all the fishes are Cyprinids, mostly of 
the genus Barbus, which bear close affinity to Syrian types, 
as does also the recently discovered Loach (Nemachilus 
abyssinicus), so far the only known African representative 
of that Enuropo-Asiatic group. The single species of the 
Cyprinid genus Varicorhinus is also suggestive of South- 
Western Asia, although a second African species inhabits 
Lake Tanganyika, and a third has lately been discovered 
in Morocco. Another Cyprinid genus, Discognathus, which 
is widely distributed over Southern Asia, from Syria and 
Aden to Burma, is represented by two species, whilst others 
are known from Abyssinia and East Africa (Gallaland, 
Kenya, and Kilimandjaro districts), and one each from 
the Nile and Lake Victoria. A remarkable negative 
feature is the absence, as in Syria, of Labeo, a genus 
abundantly represented in the Nile, Senegal, Niger, Congo, 
and Zambesi, and India, and more scantily in last and 
South Africa. It is a suggestive fact, tending to show 
that, somehow or other, Lake Tsana has only compara- 
tively lately been in communication with the Nile, that 
the Varicorhinus and several of the Barbus are common 
to this lake and to some of the rivers of the eastern 
watershed; whilst not one of the Cyprinids occurs also 
in the Nile. The main stream of the Blue Nile has only 
been explored up to Rosaires, but the fishes obtained in 
that part of the river do not in any way differ from those 
of the Upper Nile. 

The chief character of the rivers east of the Rift Valley 
is, as already stated, the number of species of Barbus. 
The Cyprinids are further represented by a few Labeo and 
Discognathus, by a Neobola, and by the only African re- 
presentative of the [ndo-Malay genus Rasbora. The 
Mormyrids are represented by six species onlv. The lew 
Characinids belong to the genus Alestes and to its near 
allies Micralestes and Petersinus. Of the twenty Silurids, 
some are widely distributed species, others are common to 
the Nile or to the Zambesi, whilst among the species with 
a restricted habitat we note a Physailia, two Bagrus, two 
Amphilius, a Synodontis, and two Chiloglanis—altogether 
a poor series as compared with other districts of Tropical 
Africa—and not a single antochthonous genus. <A species 
of the remarkable genus Kneria, a few Cyprinodontids, 
and a few Cichlids of the genus Tilapia complete what 
is for a district of that extent, well watered and within 
the tropics, a very meagre list. 


IV. Tre SoutHEerRN SuB-REGION. 

Africa south of the Zambesi system has a poor fresh- 
water fish-fauna, but this is easily accounted for by the 
intermittent character of most of its rivers. The list 1 
have drawn up from available data includes only fifty 
species, seven of which are partly marine. When discuss- 
ing the distribution of the South African fresh-water fishes 
eight years ago Prof. Max Weber compiled a list of sixty- 
four species; but this included a number of truly marine 
forms, occurring only in estuaries, besides a few of very 
doubtful determination, which I am obliged to leave ont. 
The majority of the exclusively fresh-water fishes are 
Cyprinids, viz. seventeen Barbus and three Labeo. 
Characinids are represented by the widely distributed 
Hydrocyon lineatus, which occurs in the Limpopo, and 
the newly discovered Alestes natalensis, from near Durban. 
Three Clarias, an Entropius, a Gephyroglanis, and a 
Galeichthys, the latter semi-marine, represent the Silurids. 
The two Galaxias, as distinguished by Castelnan, the 
most remarkable type of the South African fish-fauna, 
and the two Anabas, are confined to the south-western 
district of Cape Colony. A Cyprinodontid of the genus 
Fundnlus has been described from False Bay. Four Gohies 
and five Cichlids of the genera Hemichromis, Paratilapia, 
and Tilapia complete the list. 

Poor as it is in fishes, the sonth-western district—the 
Evica or Protea district of Max Weber—derives a special 
character from the presence of the genera Galaxias and 
Anabas. The western district is also poor, and has only 
representatives of three families: Cyprinids, Silurids, and 
Cichlids; whilst the eastern district, from the Limpopo 
system and the tributaries of the Orange River to Natal, 
is the richest, two families, Characinids and Gobiids, 
being represented, in addition to the three above named. 
The recent discovery in the Vaal River of a Gephyroglanis, 
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a Silurid genus otherwise known only from the Congo and 
Ogowé, deserves notice. 

Whether the subterranean reservoirs of the Kalahari 
are inhabited by fishes, as is the case in the Northern 
Sahara, is still unknown. 

Excepting such forms as are believed to have been 
directly derived from marine types, there is every reason 
to regard the piscine inhabitants of the fresh waters of 
South Africa as comparatively recent immigrants from the 
North. 

V. Mapacascar. 

it is extremely remarkable that this great island, which 
in most groups of animals shows so many striking 
features, should in its fish-fanna be one of the most in- 
significant districts in the whole world. For, if we exclude 
the numerous Grey Mullets and Gobies, and a few Perches 
of the genera Knhlia and Ambassis, which live partly in 
the sea, and probably mostly breed in salt water, the 
truly fresh-water fish-fauna is reduced to sixteen species— 
viz., two Silurids, two Cyprinodontids, one Atherinid, four 
Cichlids, and seven Gobiids, the latter, no doubt, recent 
immigrants from the sea. The Silurids belong to two 
distinct genera, JIzmonema, allied to the African 
Chrysichthys, first discovered in Mauritius, and Ancharius, 
allied to the marine or semi-marine Arius, and, perhaps, 
also entering the sea. Of the four Cichlids two helong to 
a very distinct autochthonous genus, Paretroplus, whilst 
the two others arv respectively referred to the Alrican 
genera Tilapia and Paratilapia. The two Cvprinodontids 
belong to the widely distributed genus Haplochilus. 

In concluding this sketch, whilst looking back with 
satisfaction upon the rapid progress which African ichthy- 
ology has lately made, and expressing our gratitude to 
the Governments, institutions, and collectors to whom we 
owe this progress, we cannot abstain from pointing ont 
how much remains to be done. All the great lakes are 
insufficiently explored, and Bangweolo has never been fished 
for scientific purposes, whilst within the limits of this 
colony an extensive collection [rom the Upper Zambesi 
is still a desideratam, and Lake Ngami is drying up with- 
out any of its fishes having been secured for study. The 
fishes of the Congo above Stanley Falls, and of many of 
its northern and all of its southern tributaries, are still 
unknown. But it is gratifying to observe the ever-grow- 
ing interest in this hitherto somewhat neglected branch of 
zoology, and I may express the hope that the next decade 
will be productive of even greater results than have been 
achieved within the last. 


NOTES. 
WE regret to see the announcement of the death of Prof. 
Jules Oppert, professor of Assyrian philology and 


archeology at the College de France, renowned Tor his 
contributions to astronomical chronology and his works 
on Chaldea and Assyria. 


Tue Berlin correspondent of the Times announces the 
death, at seventy-six years of age, of Prof. Franz 
Reuleaux, who, as author of a number of engineering 
works and director of the Berlin Industrial Institute, 
rendered good service to the development of practical 
and scientific engineering in Germany. 


New Orveans has been suffering from a serious ount- 
break of yellow fever, but there are now signs that the 
health authorities are getting the disease well in hand. 
Up to the end of Jast week, that is, a period of about 
four weeks, more than i000 cases and 171 deaths had 
been recorded. It is believed that the fever was intro- 
duced into the city through fruit vessels arriving between 
June : and June 15 [rom Central America. All patients 
have been screened from mosquitoes, and there must now 
be little danger of infection [rom them. 


THE returns of births and deaths recently issued by the 
Registrar-General, while in some respects satisfactory, in 
one are of a disquieting nature. This is with reference to 
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the birth-rate, which during the last few years has steadily 
been declining, and has now reached the lowest figure on 
record, viz. 27-0 per 1000 for London and 29-2 per 1000 
for seventy-five large towns. There must come a time, 
if this decline continues, when the deaths will exceed the 
births, and onr population will decrease—a_ serious 
catastrophe for the nation. Were it not for a diminishing 
death-rate, particularly among infants, this contingency 
would already have come to pass. It is especially among 
the middle and upper classes that the birth-rate has de- 
clined, partly owing to selfishness and love of pleasure, 
but also partly due to the strenuousness of the conditions 
of modern life. 

Str J. Cricutox-Browne delivered his presidential 
address to the conference of the Sanitary !nspectors’ 
Association on August 17. He dealt with the problem of 
the sanatorium treatment of consumption, and expressed 
the opinion that splendid results had been obtained by it, 
and that Dr. Maudsley at the British Medical Association 
meeting (see Naturr, -\ugust 3, p- 331) had spoken too 
despondently about it, which was to be regretted, as it 
might tend to check a movement of great promise. He 
proceeded to consider the question of physical deterior- 
ation, and then dealt at length with the housing 
problem, and pointed out the advantages from a_ health 
point of view of country life as compared with town life. 
That the townsman was shorter lived than the countryman 
was, he said, incontrovertible. 


Tue relief ship Terra Nova returned to Tromsé on 
August 10 with the members of the Ziegler North Polar 
Expedition on board. Mr. A. Fiala, the leader of the 
expedition, landed at Hull on Tuesday on his way to the 
United States, and gave a representative of Reuter’s 
Agency an account of the experiences of the expedition. 
The America, with the members of the expedition on 
board, left Vardo on July 10, 1903. At the end of August 
the vessel reached Teplitz Bay, Crown Prince Rudolf 
Island, the most northerly harbour in Franz Josef Land, 
where magnetic and astronomical stations were erected. 
The ship was frozen in during October, and was wrecked 
by great ice pressure in the following month, so that the 
entire party had to be taken ashore on sledges. In 
January, 1904, during a gale, all the old ice in Teplitz 
Bay, with several miles of the glacier face, were broken 
and carried away, and with the bay ice disappeared all 
that was left of the Jmerica. Three attempts were made 
to reach the Pole by sledges, but the highest point attained 
was 82° 13’ north latitude. Mr. Fiala states that although 
the avowed purpose of the expedition—to reach the North 
Pole—was unsuccessful, the members have brought back 
data which should prove of scientific value, and have 
explored and surveyed the archipelago from Crown Prince 
Rudolf Land to Cape Flora, discovering four new channels 
and three large islands. 

Tue fifteenth International Congress of Americanists will 
be held at Quebec on September 10-15, 1906. The worl 
of the congress will be concerned with the indigenous 
races of America, their origin, geographical distribution, 
history, physical characters, languages, civilisation, myth- 
ology, religion, manners, and customs; indigenous monu- 
ments and archeology of America; history of the discovery 
and European occupation of the New World. The presi- 
dent of the committee of organisation of the congress 
is Dr. Robert Bell, F.R.S., director of the Geological 
Survey of Canada, and the general secretary is Dr. N. E. 
Dionne, Quebec, Canada. 

Triats of a system of signalling by bells under water, 
which has been developed by the Submarine Signalling 
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Company, of Boston, U.S.A., were made by the Trinity 
House authorities on August 11. This invention, which 
was described in Nature of April 20 (vol. Ixxi. p. 595), has 
been used experimentally by the United States Lighthouse 
Board at several of their light stations during the past 
few vears; it has also been adopted by the Canadian 
Government as an aid to navigation in the St. Lawrence. 
For the purpose of these trials the North Goodwin light- 
ship was fitted with a submarine bell, and the Trinity 
steamship Trenc with the necessary sound-receiving 
apparatus. At distances of from three to five miles the 
signals given by the bell were distinctly heard, and the 
direction whence they emanated could be readily noted. 


Mr. C. R. Crossy has favoured us with a copy of a 
catalogue of the North American spiders of the group 
Erigonez, contributed by him to the Proceedings of the 
Philadelphia Academy. 


THE fourth and final part of vol. xxv. of Notes from 
the Leyden Muscum contains, among other papers, the 
concluding portion of the preliminary description, by Miss 
C. M. L. Popta, of new fishes collected in Borneo by 
Dr. Nieuwenhuis, and likewise one by Dr. Lidth de Jeudi 
on new Bornean lizards. ° 


We have received the report of the Trivandrum Museum 
and Public Gardens for 1903 4, which is signed by the 
new director, Major F. W. Dawson. In addition to state- 
ments in regard to the condition and progress of the 
establishment, some interesting details are given with re- 
gard to the amount of food consumed by some of the 
reptiles in the gardens; and Mr. Lydekker’s paper, in 
the Journal of the Bombay Natural History Society, on 
certain dolphins recently taken on the Travancore coast is 
reproduced in full. 


Tue report of the Field Columbian Museum, Chicago, 
for the period 1903-4 contains reproductions from photo- 
graphs of some of the chief objects of interest added during 
the vear. The wide scope of the exhibits, and the beauty 
and thoroughness of the installation, are very noteworthy. 
Among the exhibits special reference may be made to one 
of a group of wild duck being stalked by a lynx, and to 
a second illustrating the ingredients entering into the 
composition of curry-powder. In the latter no less than 
thirty-one trays of distinct specimens are shown. 


Ix the course of last week’s notes, reference was made 
{p. 385) to the web-making ants of the genus CE&cophylla. 
In the latest issue (August 1) of Biologisches Centralblatt 
Dr. F. Doflein gives a detailed description of the habits 
of Cb. smaragdina, a species widely distributed in the 
Oriental region, accompanied by original sketches of the 
ants and their larva at work. When the edges of a leaf 
are to be joined, or when a rift appears in the nest, a 
small company of the workers place themselves in a line 
across the fissure, holding on to the one edge with their 
mandibles and to the other with their legs, which are 
stretched backwards to their furthest extent, and then 
with a united pull drag the two edges into contact. A 
second party then comes, and trims and fits the edges 
until they meet exactly, while finally comes a third party, 
each member of which carries a larva in its jaws. The 
larva, being put to work, immediately spin a ‘ criss- 
cross ’’ web by means of which the two edges of the 
leaf are firmly united.—In another paper in the same 
issue Mr. F. E. Zierler, of Dorpat, discusses the molar 
dentition of the fossil Suidz in connection with their 
phylogeny. Apparently the author makes no reference to 
the theory that the crown-structure of the suilline molar 
is a degradation from the selenodont type. 
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AN interesting contribution tn the history of the steam- 
engine is published in the Engineer of August 11 in the 
form of particulars of some old prints unearthed at the 
British Museum. One of the most interesting of these, 
engraved by Sutton Nicholls and bearing the date 1725, 
is that ilustrated in the accompanying figure, reduced 
from one of the illustrations in our contemporary. ‘The 
engraved part measures 13% inches by 123 inches, and on 
either side in fetterpress appears a detailed description. 
The print is believed to be unique, and in point of date 
is second only in importance to the Mudley Castle steam- 
engine print of 1712, preserved in the Birmingham Free 
Library. It resembles the drawings of the Newcomen 
engine at the colliery at Griff, in Warwickshire, erected 
in 1722. Several changes in the mechanical details from 
the Dudley Castle engine may be noted. The boiler is fed 
with a portion of the hot water coming from the bottom 
of the cylinder, so that a date is fixed for this advance 
in economy. There are also two gauge-cocks instead of 
one, so that both high and low water would be indicated. 
Reproductions are also given in the same article of copper 
plates of the Newcomen engine crected at Passy, near 
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Fic. 1.—A mospheric Steam Engine, 1725 


From the Engineer. 


Paris, in 1726, which was copied from that at 
Colliery. The first Newcomen engine on the Continent 
was, however, that put down in 1722 at Cassel by Joseph 
Emanuel Fischer von Erlach, who ordered at the same 
time in England a similar engine for draining a mine at 
Konigsberg, in Hungary. This was completed in 1724 by 
one Isaac Potter from Durham, who was in consequence 
looked upon as the inventor. 


Tue Journal of the Rontgen Society for July (ii., No. 5) 
contains reports of meetings of the society and of the 
Réntgen Congress at Berlin, and various papers, notes, 
&c., as well as three plates of excellent radiograms and 
a portrait of the president, Mr. Wilson Noble. 


Vue Journal of the Royal Sanitary Institute for August 
(xxvi., No. 7) contains a valuable discussion on sanatoria 
for consumptives, opened by Mr. Edwin 7. Hall, and an 
interesting paper by Dr. Rideal on the sterilisation of 
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sewage effluents, with special reference to oysters and 


other shell-fish, and to watercress beds. 


We have received a copy of Messrs. Merck's annual re- 
port for 1994 on the of pharmaceutical 
chemistry and therapeutics during that vear. It contains 
a wealth of information, and should be in the hands of 
every medical practitioner and pharmaceutical chemist who 
wishes to keep abreust of modern work and progress. 


advancements 


Tue Annual Report and Transactions of the Manchester 
Microsenpical Sncicty for rg04 has just reached us. The 
society is evidently in a flourishing condition, and several 
of the contributed papers are of interest, particularly those 
by Prof. Ilickson, the president, on micro-organisms 
associated with disease, and by Mr. Gillanders on arboreal 
insects, with two illustrative plates. 


Witn reference to a note on the Leishman-Donovan body 
or parasite which appeared in these columns (June 15, 
p. 157), Lieut. Christophers, I.M.S., writes pointing out 
that his researches on the development of flagelluted forms 
antedated those of Leishman, but that Capt. Rogers, 
I.M.S., was the first discoverer of the metamorphosis. 
The fatter fact was noted in Nature (vol. Ixx. p. 534). 


Pror. F. RamMarey contributes an account of the examin- 
ation of certain foliacecous cotyledons to the University 
of Colorado Studies (vol. ii., part iv.). The anatomical 
structure of the cotyledons of severaf species of tropical 
plants was examined for comparison with the structure 
of the ordinary leaves. 


A simpLE piece of apparatus, called a pinometer, for 
connecting both ends of a plant, cut as for a root-pressure 
experiment, has been devised and is described by Dr. 
O. V. Darbishire in the Botanicul Gasette (May). The 
abject of the pinometer, which is well adapted to ordinary 
class work, is to enable the experimentalist to study at 
one time both the suction force of transpiration and root- 
pressure. For research purposes the author is elaborating 
a more complex and precise form of the instrument. 


Sir Josery HooxKer continues his epitome of the British 
Indian species of Impatiens in No. 2, vol. iv., of the 
Recards of the Botanical Survey of India. This includes 
a list of castern Himalayan plants, of which the chief 
centre is Sikkim, and fifty species from Burma of which 
three-quarters are endemic. In addition to the new species 
which, as Sir Joseph Hooker expects, still await discovery 
in Sikkim and Burma, there is great need for colfecting 
better material, more especially good specimens of the 
flowers and of separate parts of the flowers. 


Tue Trinidad Bulletin for July contains an account of 
the results obtained during the first year in manurial 


experiments with cacao plants on the Brasso Estate. Mr. 
E. H. Cunningham-Craig contributes some geological 


notes on soils in Trinidad to serve as an explanation of 
the geological maps that have been produced, and also 
to furnish a guide to cacao planters of the value and prob- 
able manurial requirements of the various soils. Mr. 
C. W. Meaden has an article on parasites in cattle and 


poultry, giving a detailed account of the parasite 
Strongylus micrurus, with remarks on the methods of 
treatment. A report on various rubber plantations in the 


island is presented by Mr. W. Leslie. 


Messrs. R. anp J. Beck, Ltp., have sent us a dark 
screen mounted in a convenient way for use in viewing the 
eclipse of the sun on August 30. If the sky is clear, a 
smoked or very dark glass will enable the progress of the 
partial eclipse to be followed in any part of our islands. 
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OpservatTion oF Jupiter's SEVENTH SATELLITE.—.\ 


telegram from Prof. Pickering to the liel Centralstelle 
announces that Prof. Albrecht has observed Jupiter's 


seventh satellite with the Crossley reflector. Observations 
were made on .\ugust 7, 8, and 9, and on the first named 
day the satellite's position in reference to Jupiter was as 
follows :— 
Se Geieks Position angle Dist. 
1905 Aug. 7 96 289°°7 54°°6 
(Circular No. 78 Kiel Centrulstelle). 


Cosmic Dust oF Sorsr Ornicix.—The hypothesis that 
certain. terrestrial phenomena, c.g. mugnetic storms and 
auroce, are caused by the earth passing through denser 
portions of streams of finely divided gravitating matter 
ejected by the sun is discussed by Prof. Schacberle in 
No. go41 of the .lstronomische Nachrichten. One of the 
greatest objections to this hypothesis appeurs to be that 
no regularity of period has been discovered for the cjections 
which would fit in with the observed daia of the terrestrial 
phennmena. Prof. Schaeberle shows, however, that a 
largely irregular period affords fundamental evidence in 
favour of the hypothesis. 

Goth theory and observation lead to the conclusion that 
the ejective forecs on the sun are very variable, and this 
would certainly mean that the initial velocitics of the 
particles ejected would vary considerably. In a table he 
has prepared the author shows that particles ejected with 
an initial velncity of 376-76 miles per second would just 
reach the earth's orbit, the timc taken being 46 days. 
An initial velocity of 381-78 miles per sccond would carry 
the particles to four times the earth’s distance; their 
velocity on passing the carth’s arbit would be 22-4 miles 
per second, whilst the time taken to reach the earth on 
the outward journey would be 29-7 days; 1003 days would 
elapse before they crossed the carth's orbit on the return 
journey. Particles ejected with a velocity of 382 miles 
per second would crass the earth's orbit with a velocity 
of 25-9 miles per second in 27-4 days, and would be carried 
1o an infinite distance. Thus a very small change in the 
initial velocity at which the particles are ejected causes 
a very large change in the time taken to reach the earth, 
und therefore Prof. Schaeberle maintains that the 
irregularity af such phenomena is evidence in favour of 
the existence of such streams. lle also discusses some 
cometary phennmena which, he considers, furnish the 
strongest evidence in favour of the hypothesis. 


Tre Orsi or y Coroxz: Borearis.—The following 
elements for the binary system of y Corona Borealis have 
been deduced by Mr. Doberck, of the Hong Kong Obsery- 


atory, from all the available observations recorded since 
1826: 
Ql Sy” arev y=80 8 P=79'63 years 
A=254 55° € =0°3589 T=1839°60 
a=0""598 
Mr. Doberck gives a table containing the results 
obtained by each observer, omitting those which are in 


any way doubtful (Astronomische Nachrichten, No. 4041). 


SOCIETIES AND ACADEMIES. 


Paris. 


Academy of Sciences, August 14.—M. Bouquet de fa 
Grye in the chair.—The study of the solar atmosphere 


round the spots: H. Deslandres. The author explains 
in detail the method adopted by him for the study 
of the spectra of the sun-spnts, the special fines 
selected being the K, «and WK, fines of calcium. 
—On the gases produced by actinium: <A. Debierne. 
It has been shown by Ramsay and Soddy that solu- 
tions of radium salts give off detonating gas con- 
taining a very minute guantity of helium. The author 


has examined actinium salts from the same point of view, 
and has found that in this case also a mixture of hydrogen 
and oxygen is continuously evolved. Melium was found 
to be present in this gas, and in quantity camparable ta 
that given by radium. By way of control, the experi- 
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ments with a solution of radium bromide were repeated 
and the results of Ramsay and Soddy confirmed.—On the 
production of heavy liquids with the alkaline iodo- 
mercurates: M. Dubein. Vhe compounds of mercuric 
iodide with potassium, sodium, lithium, and ammonium 
iodides have been prepared, and the densities of the 
heaviest solutions obtainable measured. Whilst Thoulet’s 
liquid (solution of  pctassium ijodomercurate) has a 
density of 3:196, the solution of the corresponding sodium 
salt has a density of 3-46, of lithium 3-28, and of 
ammonium 2-98. The sodium and lithium salts are there- 
fore superior to the original solution proposed by Thoulet. 
They are soluble without decomposition in alcohol, and 
are suitable for the separation and determination of the 
density of minerals.—The pure culture of green plants 
in a confined atmosphere in presence of organic sub- 
stunces: M. Motliard. The results of the experiments 
show the possibility of the absorption and utilisation of 
glucose in sunlight by the plant, this absorption being 
increased when asparagine was also present in the solution. 
—The physiology of the placenta: MM. Charrin and 


Goupil.—On a toxic product extracted from the cerebral 
substance: A. Marie. The brain substance was brought 
into an emulsion with five times its weight of water, 


centrifugalised, and filtered, first through pauper and finally 
through a Berkefeld filter. The liquid thus obtained 
showed distinctly toxic properties, the nervous system 
being especially affected.—On infectious aniwmia in the 
horse: HH. Carré and HI. Vatiée. Attention is directed 
to the state of lutent infection exhibited by certain horses, 
apparently cured, and means given of detecting such cases. 
The results of the research are summurised in the form 
of practical instructions as to the best mode of dealing 
with an outbreak.—On the preparation of cholera toxin : 
MM. Brau and Denier. 
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matic Front Lens, and ‘* Newtonian” Tand-Feed Arc Lamp. 
Complete in Case £10 10s. 


NEWTON & co., 


OPTICIANS TO HIS MAJESTY THE KIN 
AND HR.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


8 FLEET STREET, LONDON. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 
I -, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


AUGUST 31, 


’* _\NV'ORDS WORTH. 


[PRICE SIXPENCE 
{All Rights are Reserved. 


LABORATORY 


1905. 


THE “IDEAL” 


Price Lists 
Free. 


Write 
for 
Special 
Pamphlet. 


Ww. G. PYE & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, CAMBRIDGE. 


NEGRETTI & ZAMBRA’S 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.—In this instrument 
the tube is much longer than usual. and at the point on the 
vertical column where in étdinary Mercurial Barometers the 
28 inches would be marked, the tube is bent at an angle and 
the remaining 3 inches of ‘the scale—vizi : 29, 30, and 31 
are extended over a tube 36 inches long. 

The mercury now moving diagonally instead of yerieaies 
travels over t2 inches of the tube to every Hele on the ver- 
tical .scale. 

The slightest variation, even ‘or” to weitfiah the orale ? is 
divided, is at once noticeable and can be easily read without 
the aid of a vernier or magnifier. . 


Further Particulars and Prices of this and other lone 
_ range Barometers sent on application to the Manufacturers. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 


45 CORNHILL, ann 122 REGENT STREET, 
LONDON. 


BRANCHRS : 
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UNIVERSITY OF LONDON. 


University Centres for Instruction in Preliminary and Intermediate 
Medical Studies have been established at University and King's Colleges. 


The fees charged to Students for these Courses are as follows :— 


(A) FOR COURSES REQUIRED BY THE UNIVERSITY 
OF LONDON. 


Course. FEE. 


1.— Preliminary 


ATTENOANCE. 


Scien- 
tific, Part I. Me 426 55. es the Course. 
iti : subject 
Repetition— \ Ama S Der Ball ojc 
Practicalland lees) (Pbysics; (Chemis- an 
ee: Se try, Botany, Zoo: | For one year 


ogy). } 
In. Anatomy, Practical 

| Anatomy and Physio- 
| logy for three years, 
with single attendances 

at the Courses in Prac- 


¢.—Preliminary Scien- | 457 15s. in ore sum} 
tical Physiology, Or- 


tific, Part I]. and J £63 in two equal 


Intermediate. instalments. ganic Chemistry (Pre- 
liminary Scientific, 
Part If.) and Pharma- 
cology and Materia 
Repetion— ‘Medica. 
{Anatomy and Phy- — £3 3s. per subject. } For three montbs. 
siology). 


Other subjects. } 44 45, per subject. } For the Course. 


(B) FOR COURSES FOR EXAMINATIONS BY THE 
CONJOINT BOARD. 


COBESS. Fee, ATTENDANCE. 

t.—First Examination— Bl 

(Parts I., 1, IIL) } 21 os. 5 For the Course. 
Repetition— 
(Chemistry, Physics, } £3 3s. per subject. } For the Course. 
Biology). 


For three years, with 


2.— First single attendances at 


Examination | 457 155. in one sum; i 
(Part TY.)& Second } £63 os. in 


Examination. J equal instalments, | be Practical Physio- 
Repetition— | 1 
(Practical Physio- 43 35. ) For three months. 
logy). J 

For each three months’ 
Anatomy and Phy- . 
staleseu, } 43 35. per subject. { nbs the three 


The Teachers are as follows :— 
1.—PRELIMINARV SCIENTIFIC COURSE, 
PARTS 1. anv II, 
UNIVERSITY COLLEGE :— 


Chemistry (Inorganic andjSir Wittiam Ramsay, (Crib, SOE es, 
Organic)... wl FOROS.) KE. C. C. BALY, F.C 
Organic Chemistry w. J. N. Cotte, Ph.D., F.R.S. 


Physics «. F. T, Trouron, Sc.D., F.R.S. 
Botany «. F. W. Ortver, D.Sc., F.R.S. 
Zoology ww. E. A. Mincutn, M.A, F.Z.S, 


KING'S COLLEGE :— 
Chemistry (Inorganic andjJ. M. Tuomson, LL.D., F.R.S.; 


Organic) «\ H. Jackson, F.I.C., F.C.S. 
Physics me ote ee acantes 
Botany age +. W. B. Borromvey, M.A., Ph.D. 
Zoology .. A. Denvy, D.Sc. 


11.—INTERMEDIATE COURSE. 
UNIVERSITY COLLEGE :— 


Anatomy en ie eb e Dy Tea Nes M.R.C.S., F.Z S. 

6 » H. Srarpinc, M.D., F.R.S.¢ 
Physiology ... nee AG. A. Buck Master, M.A. M.D. 
Pharmacology « A. R. Cusuny, M.D., C.M. 

KING'S COLLEGE :— 
Anatomy «» P. THompson, M.D., Ch.B. 
Env scloo ee oe ee ears M.D., F.R.C.P., 


«. Vacant. * 
* The vacancies will be filled at an early date. 
Furtier information may be obtained on application to the undersigned, 


P. J. HARTOG, 
Academic Registrar. 


Pha-racology aes 


University of London, 
South Kensingtoo, S.W. 


sa 
THE VICTORIA UNIVERSITY OF 
MANCHESTER, 
CHEMISTRY COURSE. 
Full particulars of the Courses qualifying for the Degrees in Chemistry 


and for the Certificate in Applied Chemistry will he f d lica- 
tion to the REGISTRAR, Ye RY Se joke ae 


NATORE 


{ AUGUST 31, 1905 


im@- New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES. 
J. EK. Macxenzig, Ph.D., D.Sc 
sg {ki Wren, Ph.D., B.A., B.Sc. 
fALBeRT GrirFitus, D.Se. 
Physics... ies os we + (D. Owen, B.A., B.Sc. 
\B. W. Crack, B.Sc. 
E. H. Smart, M.A. 


Chemistry .. ove oie 


Mathematics “UW. G. Bint, BA, BSc. c 
A. B. Renpie, M.A., D.Sc. 
Botany we ERE Frirscu, Ph.D., B.Sc. 


Zoology ... ae OS os w: H. W. Untnan«, B.A., B.Sc. 
Geology & Mineralogy Gro. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Gro. Patcnin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Duteh, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Calendar 6d. (post free 8¢.), on applicatioo to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LoNoON CHAMBER OF ComMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 


{Near Moorgate and Liverpool Streat Stations.) 
PRINCIPAL: SIDNEY ITUMPIIRIES, B.A., LL.B. (Cantab.) 


Michaelmas Term begins Monday, October 2nd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., aod Final BA, 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 


Prospectuses, and all otber information, gratis on application, 


DAVID SAVAGE, Secretary 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 2. 

The Hospital occupies one of the finest sites in London, and contains 603 
Beds. 

Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the . 
Atbletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 


Secretary, Mr. G. Q. Roberts. 
J. H. FISHER, B.S,Lond., Dean. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


A Systematic Course of Instruction, including Practical Work, is given 
at St. Thomas's Hospital Medical School. Albert Embankment. 

Full particulars may be obtained from the DEAN, 

Attendance on this Course counts as part of the five years’ curriculum. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 


SESSION 1905-6. 


The Session will commence on Wednesday, October 4 next. 
The following prospectuses may be obtained on application to the 
REGISTRAR — 
FACULTIES OF ARTS AND SCIENCE. 
FACULTY OF LAW. 
FACULTY OF MUSIC. 
FACULTY OF COMMERCE, 
FACULTY OF THEOLOGY. 
FACULTY OF MEDICINE. 
DEPARTMENT OF EDUCATION. 
DEPARTMENT OF ENGINEERING. 
DENTAL DEPARTMENT. 
PHARMACEUTICAL DEPARTMENT. 
PUBLIC HEALTH DEPARTMENT. 


for other Scholastic Advertisements, see pages clsix, clxx, 
and clxxi. 
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EAST LONDON COLLEGE 
(Late East Lonpon TecHnicat. COLLEGE), 
MILE END ROAD, E. 


New SESSION commences SEPTEMBER 18. 
SCIENCE AND TECHNICAL SIDE. 


. (‘J. L. S. Hatton, M.A., and 

Mathematics “ny Ae sy mye F. S. nunc MLA. 

7 (*R. A. Lenrerpt, B.A., D.Sc., and 
Physics ay ooo aH oy ae Wrire,'B.A. B.Sc. u 

r (J. T. Hewitt, M.A., D.Sc., Ph.D. 
CHANTRY oe at a si eandyeC. Smurn, ee, j 
Botany aod aes on «. °V. A. Brackman, M.A. 
Engineering i i D. A. Low, M.I.M.E., and 


“\ >jJ. A. Davenport, M.Se. 
ou. "J. T. Morris, M.1E.E 


ARTS SIDE, 


. PJ plod ATUON New and 
siedhannate: Gon fe wf *W. F. S. Cuurcutty, M.A. 
Latin and Greek .., fon « *F. R. Earp, M.A. 

English Language and Literature *KaTE M. Warren. 
History we ap fa .. *T. Seccompe, M.A. 
Freneh cee one c «. *W. G. Hartog, B.A. 
German tia ase S00 «. ConsTANcE B. Low, M.A. 
7 “Recognised Teacher of the University of London. 
Fee for the full Day Conrse, 10 Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded by the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also held, 
the fees for which are from Two Guineas to Five Guineas per Session. 
CALENDAR, post free 44¢., on application. 


JOHN L. S. HATTON, MIL.A., Director of Studies. 


UNIVERSITY COLLEGE, BRISTOL. 
FACULTY OF ARTS AND SCIENCE. 
Princivat—Professor C,. LLOYD MORGAN, LL.D., F.R.S. 


(ane W. Travers, D.Sc. (Lond.), 
BReS: 
verses Assistant Professor—FrANcis E. Francis, D.Sc. 
(Vict.), Ph.D. 
{Professor—Frank R. Barret, M.A. (Camb.), 
aan les Colones 
.. Professor—Artuur P, Cuartock, M.LE E. 

{Professor—RospertT M. Ferrtér, M.Sc. (Durh.), 
\_ B.Sc. (Glas.), M.Inst.C. E. 

Geology and Zoology .. Wee H. Revnotos, M.A. (Camb.), 
Psychology ..... .....-.... Professor—THe Principat. 

Modern History ......... Prafessor—G. H. Leonarp, M.A. (Camb.). 
English Literature Ces P. Cowt, M.A. (Trinity Coll., 

Language . se Dublin). 

Classics ....... ... Professor—Francis Brooks, M A (Oxon.). 

Le turers in Chemistry, Mathematics, Physics, Engineering, Botany, 
Physiology, Logic and Economics, History and Literature, Greek, Latin, 
Hebrew, Freneh, German, Italian, Oriental Languages, and Music. 

_ Lady Tutor—Miss Marcaret J. Tuxe, M.A. 
Mistress of Methad—Miss GeraLpingE Hopson, B A. 

Fuil courses in preparation for the Engineering, Medical, Scientific and 
Teaching Professions. 

For full information see Prospectus, which will be forwarded free on 
application. 


Electrical Engineering 


Chemistry ........ 


Mathematics ... 


Physics ..... 


Engineering .. 


JAMES RAFTER, Registrar and Seeretary. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL, 
CAXTON STREET, S.W. 


A SCHOOL OF THE UNIVERSITY OF LONDON. 


The WINTER SESSION will commence on MONDAY, OCTOBER 2, 
1995. Scholarships of the aggregate value of £320 are offered to students 
entering in Octoher. Examination on Septemher 26 and 27. Fees 110 Gns. 
if paid in one sum on entrance. For University Students and those who 
have completed their anatomical and physiological studies 70 Gns. Special 
opportunities for Clinical work and for holding the various hospital appoint- 
ments, Dental students are specially provided for. 

Prospectus and further particulars may be obtained from the DEAN. 

Telegrams: ‘‘ Clinic,” London. Telephone: Victoria 765. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Full Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Medicine, and Theology at Composition Fees; or Students 
may attend the separate Classes. 

Preparation for all Examinations of the London University. 

MICHAELMAS TERM commences OCTOBER 3. 

For Prospectuses and all infurmation apply to the Secretary, King’s 
College, Strand, W.C. 

WOMEN'S DEPARTMENT, KENSINGTON. 

MICHAELMAS TERM commences OCTOBER og. 

Apply to the Yice-Principat, 13 Kensington Square. 
TS 


For other Scholastic Advertisements, see pages clxviii, clxx, 
and Clxxi. 


TL Ablotd sven 


Lntensifier. 


The best cure for weak, thin 
or flat negatives. Intensifies 
the shadow details as well as 
the denser deposits in one 
No risk of stain. 
Economical, portable and keeps. 


operation. 


Sold in tubes by all chemists. 


LEAFLETS GRATIS, 


BURROUGHS WELLCOME & Co. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Offices ~Snow Hill Buildings, London, 


cuevargeT) 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE, 


GLASGOW. 


SESSION begins TUESDAY, SEPTEMBER 26, rgos, in the new 
buildings recently erected for the College. 

The Diploma of the College is granted in the following Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELEC: 
TRICAL ENGINEERING, MINING, NAVAL ARCHITECTURE, 
CHEMISTRY, METALLURGY, MATHEMATICS and PHYSICS. 
In conjunction with the Glasgow School of Art a Course for a Joint 
Diploma in Architecture has heen arranged. 

The Courses of Study for the Diploma usually extend over three Sessions. 
The Average Fee per Session is £12 12s. Special Courses for individual 
Students are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least one Session upon pre- 
scribed University Classes. New and well-equipped Laboratories in the 
Departments of Physics, Chemistry, Technical Chemistry, Metallurgy, 
Mechanics, Mechanical and Electrical Engineering have heen provided. 

The Preliminary Examination for Candidates for the Diploma hegins on 
September 18. Names of intending candidates must be lodged not later 
than Septemher 15, on forms which will be sent on application. Hl 

CALENDAR (price, by post, 1s. 4¢.)and PROSPECTUS (gratis) will 
he sent on application to the SECRETARY. 


WIGAN 
MINING & TECHNICAL COLLEGE. 


Principal—THomas T. RANKIN, C.E., B.Sc., 
M.Inst.M.M., M.I.M.E. 


SANDWICH SYSTEM OF MINING TRAINING, 
DAY MINING COURSES. 


Opening date, MONDAY, OCTOBER 2, at g a.m. 
Complete Diploma Course extends over a period of three or four years. 
Two Prizes of £10 10s. each awarded annually. 

Candidates for Colliery Mauagers' Certificates of Competency holding 
the above Diploma will be exempt from two ont of the five years’ practical 
experience required oy the Coal Mines Regulation Act. 

The Home Secretary has approved for the purposes of the Coal Mines 
Regulation Act (1887) Amendment Act, 1903, the Diplomas of this College. 

Prospectus post free on application to the PRINCIPAL, or 


T. RATCLIFFE ELLIS, Hon, Ses. 
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ARMSTRONG COLLEGE, 
NEWCASTLE-ON-TYNE. 


Complete Courses of Tastruction are provided for students of both sexes 
proceeding to the University Degrees in Science or in Letters, and for the 
University Diploma ia Theory and Practice of Teaching. Special facilities 
are offered for the study of Agriculture, Applied Chemistry, Mining, 
Metallurgy, aad all branches of Engineering. 


Matriculation and Exhibition Examinations begia September 25. 
T.ectures hegin October 3, 1905. 
Prospectuses on application to F. H. Pruen, Secretary. 


LONDON (ROYAL FREE HOSPITAL) 
SCHOOL OF MEDICINE FOR WOMEN, 


§ TTUNTER STREET, BRUNSWICK SQUARE, W.C. 


The WINTER SESSION hegins on TUESDAY, OCTOBER 3. 


Entrance Scholarships, St. Duastan's Medical Exhibition, value £60 for 
three years, extendahle to five years ; School Scholarship, £30. Fees for 
Lectures and Hospital Practice, £135 to £140. Fees for Preliminary 
Scientific Classes, £25. 


The Prospectus, giving fall iaformation as to Entrance and other Scholar- 
ships, caa be abtained from the SEcRETARY, 


J. A. H. COCK, M.D., Dean. 


UNDER THE AuStIces or Tis Majsesty’s GOVERNMENT. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNIVERSITY OF LONDON.) 


CONNAUGIIT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOsPITAL SOCIETY.) 
The next SESSION commences on MONDAY, OCTOBER 42, 1905. 


For Prospectus, Syllabus, and otber particulars, apply to the Secretary, 
P. MicHe tt, Esq., Seamen's Hospital, Greenwich, S.E. ! 


THE UNIVERSITY OF LEEDS. 


The next SESSION will hegia on OCTOBER 2. 
University Degrees are conferred in Arts, Law, Science, and Medicine. 


The Classes also prepare for the following professions :--Chemistry, 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industries, 
Dyeing, Leather Manufacture, Agriculture, School Teaching, Commerce, 
Law, Medicine aad Surgery. 


Lyddon Hall has been licensed fcr the residenc? of students. 
Prospectus of any of the ahove may he had post free from the REGISTRAR. 


B.A. ano B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION hy CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIYIDUAL SYSTEM. Fees hased on 
succéss. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Fconomy, Latin, Greek, French, German, &c. 

For terms, &c., address Mr. J. Cuarteston, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, London, S.W. 
a a are eae ee 


COUNTY OF LONDON. 
EDUCATION ACTS, 1870 0 1903. 


The LONDON COUNTY COUNCIL invites APPLICATIONS for 
the appoiatment of a DISTRICT INSPECTOR, under the Chief In- 
spector (Education). He will he required to inspect public elementary day 
schools and evening schools, and, if necessary, any other educational 
institutions withia the district allotted to him. 

The salary is £400 a year, rising hy annual increments of £25 to a 
maximum salary of {600 a year. 

The person appointed will he under the control of the Chief laspector; 
aad will he required to give his whole time to the duties of the office, aad 
willin other respects be swhject to the usual conditions attaching to the 
Council's service, particulars of which are contained in the form of appli- 
cation, 

In connection with this appuintment there is no restriction with regard 
to sex. 

Applications should be made on the official form to he obtained from the 
CLERK of THE Lonoon County Councit, at the County Hall, Spring 
Gardens, S.W., or at the Education Offices, Victoria Embankment, W.C. 
The applications must be sent in not later than 10 a.m. oa Saturday, 
Septemher 23, 1905, addressed to the Education Offices as ahove, aad 
accompanied by copies of not more than three recent testimonials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 


cation for appointment. 
G. L. GOMME, 
Clerk of the London County Council. 


The County Hall, 
Spring Gardens, 5.W., ‘ 
August 16, rg05. 


WORCESTERSHIRE EDUCATION 
COMMITTEE. 


(1) SECONDARY SCHOOL AND PUPIL TEACIIER 
CENTRE AT EVESIIAM. 


(2) PUPIL TEACHER CENTRE AT IIALESOWEN, 
(3) PUPIL TEACHER CENTRE AT KING’S NORTON. 


(4) SECONDARY SCHOOL AND PUPIL TEACHER 
CENTRE AT STOURBRIDGE. 


(5) SECONDARY SCHOOL AND PUPIL TEACHER 
CENTRE AT BROMSGROVE. 


The Worcestershire Education Committee require the services of 


Teachers for the ahove, as follows:— 


(rt) SECONDARY SCHOOL AND PUPIL TEACHER 
CENTRE AT EVESHAM. 
HEAD-MASTER. Salary, 4250 per aanum. 
FIRST ASSISTANT (Womaa). Salary, £130 per anaum. 


(2) PUPIL TEACHER CENTRE AT HALESOWEN. 
FIRST ASSISTANT (Woman). Salary, £130 per annum. 
SECOND ASSISTANT (Man or Womaa). Salary, £100 per anaum. 


(3) PUPIL TEACHER CENTRE AT KING'S NORTON. 
TEACHER (Womaa). Salary, £140 per anaum. 


(4) SECONDARY SCHOOL AND PUPIL TEACHER 
CENTRE AT STOURBRIDGE. 
TEACHER (Woman), Salary, £140 per annum. 


(s) SECONDARY SCHOOL AND PUPIL TEACHER 
CENTRE AT BROMSGROVE. 

TEACHER (Woman). Salary, £130 per anaum. : 

Any candidate applying for more than one post must send in sefavade 
applications for each post. Fs r 

The candidates appointed will be required to take up their duties oa the 
opening of the Centre, and in any case not later thaa October 1, 1905. 

Applications must he sent ia to the undersigned (from whom all further 
particulars may he ohtained), together with copées of not more than three 
recent testimonials, not Jater than Tuesday, Septemher 5. 

Ss. G. RAWSON, F 

County Education Department, Director of Education. 

37 Foregate Street, Worcester, 
August 1, 1905, [K x] 


METROPOLITAN WATER BOARD. 


LABORATORY ASSISTANTS. 


It is proposed to appoint the following officers to serve ander 
Dr. Houston, the Director of Water Examinations, viz. :— 

(2) A SENIOR CHEMICAL ASSISTANT. Salary, £300. 

(1) A SENIOR BACTERIOLOGICAL ASSISTANT. Salary, £300. 

o A JUNIOR CHEMICAL ASSISTANT. Salary. £175. 

d) A JUNIOR BACTERIOLOGICAL ASSISTANT. Salary, £175. 

(ec) TWO LABORATORY ASSISTANTS. Salary, £75 each. 

The officers will he required to give their whole time to the service of the 
Board, and the appointments will he held during the pleasure of the Board, 

Applications For the appointments must be made on official forms, which 
may be obtained from the undersigned on the particu’ar form desired heing 
clearly stated. , 

The latest time for receiving applications is Thursday, September 14, 
1905, at 10a.m foe . 

Caavassing Members of the Board is strictly prohibited, aad will be 
regarded as a disqualification. 

AB. PILLING, Clerk of the Board. 
Savoy Court, Strand, W.C., 
Avgust 9, 1905. 


BOROUGH OF SWINDON. 


EDUCATION COMMITTEE. 

The Comarittee REQUIRE the services of an ASSISTANT SCIENCE 
DEMONSTRATOR ia the HIGHER ELEMENTARY SCHOOL, 
Candidates must be accustomed both to Class ‘Teaching and Laboratory 
Wark. Commenciag salary £120 a year, increasing by £5 a year to £160. 

forms of application, which must be returned hy September 15, may he 


had from 
W. SEATON, Secretary. 


Education Office, Towa Hall, Swindon. 
August 29, 1905. 


KING’S COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


The Couacil invite applications for the post of JUNIOR DEMON. 
STRATOR ia ENGINEERING. 

Applications should be sent in by Friday, Septemher 15, 1905. 

For conditions apply to 


WALTER SMITH, Secretary. 


KING’S COLLEGE. 


(UNIVERSITY OF LONDON.) 


DEMONSTRATOR in ZOOLOGY wanted for October, 1905. Salary, 
4150. For further particulars apply to the Secretary, King's College, 
Strand, W.C. 


For other Scholastic Advertisements, see pages clxviii, clxix, 
and clxxi, 
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SCHOOL OF PHARMACY 
OF THE 


PHARMACEUTICAL SOCIETY OF 


GREAT BRITAIN. 


The post of ASSISTANT LECTURER and SENIOR DEMON. 
STRATOR in the DEPARTMENT of CHEMISTRY and PHYSICS 
is now vacant. The duties include the delivery of sbort courses of lectures 
in Physics to tbose entering for the Minar and Major Examinations. 
Salary, £150. Applications are invited and should be sent, accompanied 
hy testimonials, not later than September 14, to Professor CrossLey, 
17 Bloomsbury Square, London, W.C. 


PORTSMOUTH EDUCATION 
COMMITTEE. 
(HIGHER EDUCATION.) 
MUNICIPAL TECHNICAL INSTITUTE. 


The Committee invite applications for the position of HEAD of the 
DEPARTMENT of PHYSICS and ELECTRICAL ENGINEERING. 
Salary, £175 per annum. 

Application forms and particulars to be obtained from the PRtxcieat at 
the Technical Institute, to whom the forms should be returned not later 
than Monday, September 4. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The Council of the College invites applications for the Post of 
DEMONSTRATOR and ASSISTANT in ZOOLOGY. 

Further particulars may be abtained from the undersigned. to whom 
applications, with testimonials (whicb need not be printed), niust be sent 
on or before Saturday, September 9, 1905. 


J. AUSTIN JENKINS, B.A., Registrar. 


July 22, 1905, 


THE UNIVERSITY OF MELBOURNE. 


The University of Melbourne proposes to make tbe following new 
appointments :— 
PROFESSOR OF ANATOMY. 
PROFESSOR OF BOTANY. 
LECTURER IN BIO-CHEMISTRY. 
Applications must be addressed not later than Saturday, October 7, to 
the AGENT-GFNERAL FOR VictoRiA, 142 Queen Victoria Street, London, 
E.C., from whom all particulars may be obtained. 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED (1) Mathematical and Science Master for High Grade 
School in Scotland. £150, non-res. (2) Theoretical and Practical 
Science with other Subjects. £150, non-res., to commence. Secondary 
School near London.—For particulars of the above and many vther 
vacancies, address GRIFFITHS, SMITH, PowELL ano Smirn, Tutorial 
Agents, 34 Bedford Street, Strand,sLondon. 


LISTER INSTITUTE of PREVENTIVE 


MEDICINE. 


An ASSISTANT BACTERIOLOGISI is required in the Bacterio- 

logical Department of the Lister Institute at a salary of £150 per annum. 
Applications to be sent to the SECRETARY on or befcre September 15. 
Lister Institute, Cbelsea Gardens, London, S.W. 


MASTERSHIPS VACANT FOR SEP- 


TEMBER.—Geology, Botany, Zoology. Canada, £200. Passage, 
Board and 3 Rooms. Chemistry, Physics. Ireland, College, £250. 
Several Science Graduates, Public College, London University Teach- 
ing Centre, £150 to £300; Ditto, Mathematical, £150 to £300; Eng- 
lish, must be in Honors, £150 to £175; English and French, £150 to 
4175; 200 Vacancies for Senior, Junior, and Foreign. 


ORELLAN A S& CO. 
Send List to all Candidates, 
80 WIGMORE STREET, LONDON, W. 


DUBLIN UNIVERSITY. 


SENIOR DEMONSTRATOR of PHYSIOLOGY wanted. 
mencing salary, £175. Applications to RecisTRAR, Medical School. 


Com- 


Newbold Rectory, Stratford-on-Avon.—Home 


School for a limited number of pupils. Science a speciality. Laboratory 
and Observatory. Fees moderate-—Apply G. A. S. ATKINSON, 
B.Se. (Lund.). 


Laboratory Assistant disengaged. Well up 


in tools, turning and fitting ; a knowledge of patternmaking and glass- 
blowing.—Address '' J. B.,"" 47 Solon Road, Acre Lane, Brixton, S.W. 


For other Scholastic Advertisements, see pages clxviii, clxix, 
and clxx. 


ROYAL DUBLIN SOCIETY. 


SCIENTIFIG PROCEEDINGS. 
N.S. Vol. XI. No.3. Sixpence. 
THE INFLUENCE OF WATER-VAPOUR UPON NOCTURNAL 
RADIATION. 


By J. R. SUTTON, M.A., F.R.Met.S. 


WILLIAMS & NORGATE, 14 Henrietta Street, Lonpon, WC. 


DAVID NUTT, 57-59 Long Acre, London, W.C. 
Importer of Fovreigu Literature and Publisher. 

All FOREIGN WORKS reviewed in Nature are on sale or can be 

procured at shortest notice from Davin Nutt, at Continental Prices. 


SUBSCRIPTIONS can be effected through Davin Nurr to all 
FOREIGN PERIODICALS. : 

RARE and OUT OF PRINT FOREIGN WORKS sought for with- 
ont charge, and supplied at the most nioderate prices. OND- 
HAND FOREIGN CATALOGUES supplied regularly on demand, 


and orders executed therefrom. 


The Official Organ of the Sritish Electrotherapeutic Society. 


MEDICAL ELECTROLOGY 
AND RADIOLOGY, 


AN INTERNATIONAL MONTHLY REVIEW COVERING 
ALL BRANCHES OF ELECTROTHERAPEUTICS. 
Subscription, {2/- per Annum, Post Free thronghont the World. 
Single Numbers, I/-; Post Free, {/2. 

Lonoon: A. SIEGLE, 2 LANGHAM PLACE, W. 


FOREIGN SCIENTIFIC BOCKS 


and Periodicals promptly supplied at lowest rates, 


CATALOGUES POST FREE ON APPLICATION. 


V7. RIULELER, 
59 CASTLE STREET EAST, OXFORD STREET, LONDON, W. 


THOMAS PRINCE, 


SCIENTIFIC BOOKSELLER. 


All books advertised and reviewed in NATURE are supplied 
at lowest cash prices. 
Orders by post promptly dispatched. 


85 PRAED STREET, LONDON, W. 


BUTLER’S 


“SWINGCAM” STAND. 


A SPECIALITY IN TRIPODS. 


TESTIMONIAL 


from Mr. R. KEARTON, F.Z.S. 
Caterham Valley, Surrey, August 4th, 1905. 


Dear Mr. Butler, . 
I have much pleasure in stating that I have put your new ‘*Swingcam ' 


Camera Stand through a series of severe tests in Natural History Photo- 
graphy. and found it an excellent contrivance for securing pictures under 
every pecuce ale difficulty of situation. Bird-photographers will find ita 
great hoon. 
Wishing it and those who use it all good luck, ; 
¥ remain, Yours ever faithfully, 
WM. BUTLER, Esq. R. KEARTON. 


WRITE FOR PAMPHLET AND PRESS COMMENTS. 


WM. BUTLER, 20 Crosby Road, Southport. 
WHEATSTONE BRIDGE BOARD. 


Pon 


oa 
oF 


' 


Half-Metre, 7s. 6d.; Metre, 10s. 
Lists Post Free. 


T. TAMBLYN-WATTS, SETTLE, YORKS. 


‘ 
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All other air 
pumps superseded. 


TH 


“GERRY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GerykK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
$4:5:0. LIST F.45. 


Pulsometer Engineering CA 
Dine Elms lronworks, Reading, 


REYNOLDS « BRANSON, L® 


THE 
RYSTOS 
STAND 
DEVELOPING 
TANK. 


For Developing plates or 
eut films slowly in a very 
weak developer. 
Clean in use; gives excel- 
lent results with a minimum 
of trouble. 

MADE OF STOUT 
POLISHED COPPER. 


Tank to take 6 plates 15” x 12”, and with Adapters to suit 
any smaller plate; complete, &21:10:0 


This arrangement is specially recommended to Radiogiaphers and other 
Scientific Photograpbers. 


Tank to hold 1 doz. 4 plates only i ies . 4/6 each. 

Tank to hold 1 doz. 5” x 4” plates only We nn ee a 

Tank to hold 1 doz. 4 plates only a ves Gi es 
Pustage on any of above tbree sizes, 4d, extra. 


NEW PHOTOGRAPHIC PRICE LIST, 25th EDITION, ON 
APPLICATION. 


14 GOMMERGIAL STREET, LEEDS. 
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oo A NEW PATTERN 


FORTIN’S 
STANDARD BAROMETER 


Registered Design No. 420,297. 

As will be seen by the illustration, this Barometer is 
built on original lines. 

By tbe absence of tbe ordinary tubular enclosures (in the 
sual form of instrument) the mercurial column is FULLY 
EXPOSED to view, NO SHADOWS are thrown upon 
tbe column, and therefore an extremely accurate and in- 
stantaneous reading is made possible. The scales heing 
graduated upon the flat side p'eces the DIVISIONS AND 
FIGURES ARE ALWAYS IN VIEW, and the vernier 
is very much more legible than in the ordinary tubular 
patterns. 

The bore of tbe tube is 0°5 inch. 

The scales are graduated in inches and millimetres, and, 
by means of the verniers, are capable of being sub-divided 
to read to 0°002 inches and 0°1 m/m. 

The attached Thermometer on the body of the instru- 
ment is graduated in Fahrenbeit and Centigrade scales. 

It is the BOLDEST Standard Barometer made. 

The PRICE 15 LOWER than that of any other forin 
of Standard Barometer of the same dimensions, 

It yields readings equally clcse as the bighest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, ‘‘THE STUDENTS,” 
designed for Schools for demonstration work, and small 
private Observatories; bore °25 ; reading to ‘O1 ineh 

and *1 millimetre. £3 Ts. 6 


Sole Vanufacturers and Proprictors of the Regd, Design: 
PASTORELLI & RAPKIN, Ltd., 
46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


Telegrams: RarKin, Lonpon. 
Nat. TEL.: 1981 Holborn, Estd. 1s0 years. 


N.B.—If any difficulty be found in securing any of our Instru- 
ments through your Dealer, kindly communicate with us. 


Joni J. GRIFFIN & Sons, 


Manufacturers of 


SCIENTIFIC 
_ APPARATUS. 


RECISTERED TRADE MARK, 


COMPLETE EQUIPMENTS 


FOR 


CHEMICAL, BACTERIOLOGICAL, 
PHYSICAL, and 
| METALLURGICAL LABORATORIES. 


Sardinia Street, London, W.C. 
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BRITISH MOSSES. 

The British Moss-Flora. By R. Braithwaite, M.D., 

F.L.S., &. Pp. x +3153; 268; 274 + plates. 

(London: L. Reeve and Co., 1837 to 1905.) 
\\ E offer to Dr. Braithwaite our most sincere 

/ congratulations on the completion of this 
work on his favourite class of plants. Begun, as 
regards publication, in 1580, it reached completion 
by the issue of the last part with index and supple- 
ment in May of this year, so that the course of 
publication has occupied a space of some quarter of 
acentury. In the last number Dr. Braithwaite takes 
leave of his readers in a postscript in which he ex- 
presses his regret that he is unable to include the 
Sphagnacez in the work; but he finds that to study 
these again at the age of eighty-one, and to draw 
some twenty-five plates, would be hopeless. All 
lovers of mosses will share in this regret, at the 
same time remembering that they owe to Dr. Braith- 
waite an interesting monograph on the peat mosses 
of Europe and America, published in 1880. The 
author concludes the whole matter with a quotation 
of some lines (little known, we suspect) by Ehrhart, 
which are interesting as disclosing the mental atti- 
tude of the venerable author at the conclusion of 
his labours; they begin thus :— 

‘*Vernimm’s und siehe die Wunder der Werke, 
Die, die Natur dir aufgestellt ! 
Verkiindigt Weisheit und Ordnung und Starke 
Dir nicht den Herren, den Herren der Welt?” 

The three volumes of Dr. Braithwaite’s book are 
illustrated by 128 pages of plates, giving figures of 
every moss described, with enlarged designs of parts 
of the various species. Every one of these plates 
has been engraved from the drawings of the author 
himself, and together constitute a remarkable monu- 
ment of his skill and industry. Indeed, the illus- 
trations may be regarded as perhaps the most dis- 
tinctive feature of the work. In some cases a whole 
page is devoted to a single species, as Schistostega, 
or to two species, as in the strange genus Bux- 
baumia; but generally four or more plants are dealt 
with in a single plate. So far as we have compared 
the figures of our author with nature, we have found 
his drawings accurate, and the magnified parts very 
valuable for the purposes of identification. 

lf we were inclined to be adversely critical on the 
plates, we should say that to some extent strength 
has been sacrificed to elegance. [f you turn from 
the drawings of Braithwaite to the plates of old 
Dillenius, you are conscious of a marked difference 
of treatment; the old figures are more robust and 
graphic, and the general facies of the plant is 


more forcibly impressed upon the mind. But this 
difference is perhaps an inevitable result of our 
advanced knowledge of the distinctions between 


kindred species; the earlier artist was not haunted 
by the perception of minute details which make the 
later artist at once more timorous and exact. 

The classification principally adopted by Dr. Braith- 
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waite is that of Prof. Lindberg, by which the cleisto- 
carpous mosses are no longer treated as a group by 
themselves, but are introduced into the stegocarpous 
families, and are regarded as imperfectly developed 
forms of more highly organised stegocarpous con- 
geners. There can be no doubt that the distinctions 
based upon the presence or absence of a peristome 
and on the number of teeth in the peristome 
received an exaggerated amount of attention from 
many bryologists; they were for the moss flora some- 
what as the number of stamens and pistils was in 
the hands of Linnaus for phanogamous plants. 

Whenever a genus contains more than one species, 
Dr. Braithwaite clavis to the species, 
arranged dichotomously, and this appears to us to 
be very carefully and well done—a fact which in- 
creases our regret that the author has not given 
similar guidance between the families, subfamilies, 
and genera of the whole group, so that the student 
might have been conducted by the use of the 
necessary differentia from the summum genus to the 
ultima species. But where so much has been given, 
it would be ungracious to complain that something is 
still wanting. 

Mr. Dixon, in his preface to his ‘‘ Student’s Hand- 
book of British Mosses’’ (1896), referred to the 
book now under review as “‘ Braithwaite’s splendid 
and elaborate work ... which has done so much 
to stimulate the study of these plants in our country 
and which will doubtless remain our standard work 
for many years to come.’’ In this generous appreci- 
ation by one botanist of the work of another, we 
cordially agree, and we rejoice for ourselves, as well 
as for the author, at the completion of a noble piece 
of honest work. 

Before we part from the book we wish to make 
this review the vehicle of a thought that has fre- 
quently occurred to us 

In the last number of Dr. Braithwaite’s book we 
find a notice of Catharinia tenella—which has been 
found near Goudhurst, in Kent, by that keen 
bryologist Lord Justice  Stirling—mixed — with 
Catharinia angustata. This is only one instance of 
a common fact, viz. the coexistence side by side of 
two kindred species. 

Thus, turning over at 
Wilson's ‘* Bryologia Britannica 


gives a 


random 


” 


some pages of 
(a book more easy 
to use for such a purpose than the luxurious pages 
of Braithwaite), we find that Fissidens viridulus is re- 
corded as growing with F. exilis, Hypnum Swartsii 
as growing with H. praelongum, Hypnum chryso- 
phyllum as found with H. stellatum, Hypnum 
resupinatum in like manner with H. cupressiforme, 
and Hypnum elegans as often growing with H. 
denticulatum; and in all these cases the two species 
are so nearly akin that they stand next to one 
another on Wilson’s pages. <A further search would, 
we feel sure, bring to light many similar cases, in- 
cluding those in which forms recognised only as 
varieties are found side by side with the normal form. 
This fact seems to us to be worthy of further atten- 
tion. Is it due solely to the suitability of the same 
spot to several species of the same genus, or is it 


T 
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due to some genetic relation between the two 
organisms, the one producing the other at various 
times and in divers places in the same way as the 
normal Linaria vulgaris from time to time and in 
this spot and the other produces the peloric form? 
Have we caught one species in the act of producing 
another ? Ba 1B, 


EXPERIMENTAL MORPHOLOGY. 
Einleitung in der experimentelle Morphologie der 
Tiere. By Dr. Hans Przibram. Pp. 142. (Leipzig 
and Vienna: Franz Deulicke, 1904.) Price 4 marks. 
HIS volume is divided into thirteen practically 
independent sections, and represents the ‘‘ fast 
unveranderte Drucklegung’’ of a course of lectures 
delivered by the author during the session of 1903-4 
at the Wiener University. The author has been in- 
duced to publish these lectures by the belief that all 
previous works of a general nature dealing with 
experimental embryology have either been written 
wholly in support of particular theories (e.g. Driesch, 
Haacke, Herbst) or only deal with a portion of the 
subject (e.g. Davenport, Hertwig, Korschelt, Maas, 
Morgan, Wilson, Ziegler). The present work is 
intended, therefore, as an introduction to the whole 

subject from an impartial standpoint. 

In the first section, which deals mainly with the 
scope of experimental morphology, the author, after 
weighing the various names which have been 
proposed for the science—Entwicklungsmechanik, 
Entwicklungsphysiologie, Ikausala Morphologie, &c. 
—adopts Davenport’s name, ‘‘ experimental morph- 
ology,’’ but defines it as including not only the ex- 
perimental study of the factors determining form in 
ontogeny, but also in phylogeny (Umvandlungs- 
physiologie), so that Driesch’s term ‘‘ rationelle 
Morphologie ’? would seem to be more appropriate. 

The uncertainty as to the proper scope of the science 
which this considerable choice of names exhibits is in 
part due to its recent growth, but it is also due in no 
small measure to the close connection in which 
experimental morphology must always stand to the 
other sciences. 

That the author has not been more successful than 
his predecessors in determining suitable limits to the 
subject is very clearly shown by his treatment of the 
section dealing with the ‘‘ Specifische Bestimmung.” 
In this section the author describes the influence of 
relationship in transplantation experiments, and the 
persistence of specific characters in the transplanted 
tissues. He then refers to Heape’s experiment, in 
which normal development of an Angora rabbit is 
obtained, though transplanted shortly after fertilisa- 
tion into the uterus of a Belgian rabbit, from which, 
however, the author’s conclusion that transfusion of 
strange blood has no morphogenic influence hardly 
follows. Following this is an account of immunity 
and blood relationship experiments. If it is difficult 
to see why these subjects should be included in a 
science ostensibly dealing with the factors determin- 
ing form, this difficulty is still greater when the 
author proceeds to consider the distribution in the 
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animal kingdom of the various proteid substances 
contained in muscle fibre. 

In the fourth section, ‘‘ Die Bewegung-Taxis,’’ 
the author gives a series of very far-fetched com- 
parisons between the behaviour of unicellular animals 
and of the higher Metazoa. The sensation of thirst is 
compared with the hydrotaxis of the Mycetozoa, and 
Davenport’s example is followed in regarding as 
rheotaxis the behaviour of fish in swimming against 
the stream, the only position in which they are able 
to breathe. Finally, the ‘‘ Thigmotaxis ’’ exhibited by 
an oxytrocha moving round a spherical egg, unable 
to leave its surface, is compared with the retreat of a 
cat into the corner as a dog approaches, or to the 
preference shown by many people for those seats in a 
restaurant which have their backs to the wall! 

In the twelfth section, ‘‘ Die Vererbung,’’ the 
author, after giving a brief account of the current 
theories of heredity, shows how these are in 
‘‘schénster Uebereinstimmung ”’ with our recent 
knowledge concerning the constitution of the nucleus. 
This agreement is obtained by assuming reduction 
to consist in the elimination of whole chromosomes 
during the maturation divisions, the view that this 
process represents the belated union of the paternal 
and maternal chromosomes not being mentioned. 

In the final section, ‘‘ Die Artwandlung,” the 
author discusses the influence of external factors in 
causing transmissible variations. 

The wide range covered by the book, the thirteen 
sections of which only average ten pages each, has 
resulted in a somewhat superficial mode of treat- 
ment, and neither in point of comprehensiveness nor 
of impartial treatment can the book be said to fill 
the want which, according to the author, has been left 
unsatisfied by all previous workers. (Gy, (C., (C, 


ATLAS OF EMISSION SPECTRA. 


Atlas of Emission Spectra of most of the Elements. 
By Drs. Hagenback and Konen. English trans- 
lation by Dr. A. S. King. Pp. v+7o and plates. 
(Jena: G. Fischer; London: Wm. Wesley and 
Sons, 1905.) Price 27s. 

HIS atlas comprises the results of an investi- 
gation of the spark, arc, and flame spectra of 
most of the chemical elements. Twenty-eight charts 
are given showing heliographic reproductions of 
photographs talzen with the aid of two small Rowland 

concave gratings, each of 1 metre radius and 20,000 

lines to the inch. One of the gratings had a ruled 

space 9 cm. broad, and was used chiefly for the region 
of shorter wave-length. The other had a breadth of 

5 cm., and was used to photograph the less re- 

frangible portion of the spectrum. For each group 

of metals two charts are given, one showing the 
normally visual part of the spectrum, the other the 
violet and ultra-violet region. The dispersion given 
by the gratings is such that the length of spectrum 
from the K line of calcium (A 3934) to the D lines of 
sodium (A 5893) is about 4.5 inches, or 11 cm., each 
scale division on the reproductions corresponding to 
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ten tenth-metres. The region of spectrum studied 
extends from about A 2500 to A 7000. 

In the production of the arc spectrum, rods of the 
metal were used as poles whenever possible, though 
in many cases carbon electrodes were employed, and 
scraps of metal or salts of the metal volatilised on 
them. ‘The selection of carbon as electrodes seems to 
us a very unfortunate one, as it is next to impossible 
to disentangle the real spectrum of a substance from 
the structure of the carbon bands. Surely a_ better 
method would be to use poles of some inexpensive 
metal the spectrum of which is a fairly simple and 
characteristic one, such as zinc, aluminium, or silver. 

Among the spectra represented in the charts are 
several, such as boron, arsenic, the rare earths, the 
platinum group, phosphorus, selenium, 
reproduced here for the first time. The previously 
existing records relating to some of these were very 
meagre, and those now published will be distinctly 
useful. For some of the gaseous elements vacuum- 
tube spectra have been obtained. 

The authors have not given—and it seems un- 
necessary to do so—complete lists of wave-lengths, 
but have confined themselves to a selection of the most 
characteristic lines for each element. The wave- 
lengths of these are given only to the nearest 
Angstrém unit or tenth-metre, which is scarcely of 
sufficient precision for modern spectroscopic research. 
A chapter of notes is given at the end of the text, 
touching on such points as varying numbers of lines, 
kinds of spectra, character of lines, division into 
pairs, triplets, and series, lines specially prominent in 
any particular light source, &c. 

Notable amongst the few elements not investigated 
by these observers is scandium. This is unique among 
the rarer metals in the prominence of its lines in 
various celestial spectra—notably the chromosphere 
and stellar types of intermediate temperature—and a 
reproduction of its complete spectrum would there- 
fore have been of interest. 

The reproductions are generally excellent; excep- 
tion must be taken, however, to that of the solar 
spectrum, which, apparently included as a reference 
spectrum, is practically useless. Upon the whole, the 
production of the atlas is very creditable to the 
authors, and without being in some ways of so 
elaborate a nature as Crew’s or the recently pub- 
lished atlas of Eder and Valenta, it will, through its 
uniform treatment of all the elements investigated, be 


useful, as the authors surmise, to the physicist, 

chemist, and astronomer. Je, 18, 18, 
OUR BOOK SHELF. 

Précis d'Hydraulique—La Houille Blanche. By 


Raymond Busquet. Pp. viiit+375. (Paris: J. B. 


Bailli¢re et Fils, 1905.) Price 5 francs. 


Tus book forms one of a series of little volumes which 
are being issued under the title of ‘‘ Encyclopédie In- 
dustrielle,’? and treats of the principles of hydraulics 
and their applications, which possess an enhanced im- 
portance in view of the recent great extension of the 
employment of water-power for industrial purposes, 
resulting from the discovery that it can be economic- 
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ally transmitted to a distance when converted into an 
electric current. Thus, by the development of elec- 
trical transmission, it is now practicable to use water- 
falls and water stored up in reservoirs, in remote 
mountain valleys, as sources of power for towns, of 
which the Falls of Niagara, supplying electrical energy 
to Buffalo, furnish so notable an instance; and the 
author has given the name of ‘* La Houille Blanche,” 
or white coal, to this source of power. 

The subject is discussed in five chapters, dealing 
successively with fundamental laws, flow of liquids 
in pipes, flow of liquids in open channels, hydraulic 
motors, and creation of a fall of water; and the text 
is illustrated by forty-nine diagrams and drawings. 
The hydraulic problems relating to the utilisation of 
water-power are solved by aid of arithmetic and simple 
geometry; and the author’s aim has been, by making 
the book neither purely descriptive nor wholly di- 
dactic, 10 render it serviceable to a large number of 
persons. In the chapter on motors, the different forms 
of waterwheels and the various types of turbines are 
described; and, finally, the principle of the hydraulic 
ram is explained, as being distinct from motors, and 
yet transforming the fall of water into useful work 
by raising some of the water to a considerable height. 
Though reservoirs have been, and are being, formed 
by constructing high masonry dams across narrow 
gorges in the valleys of mountain streams, with the 
object of furnishing water-power, the final chapter of 
this book relates exclusively to the erection of a 
masonry weir across rivers, with the necessary sluice- 
way, closed by wooden panels, for the discharge of 
floods, by which the ordinary water-level of the river 
is raised so as to enable water to be drawn off into a 
branch canal for supplying water-power; and it deals 
mainly with the requisite calculations of the flow of 
the river, the discharge through the sluices, the 
pressure on the panels, the fall available, and the 
section of the branch canal and of its side retaining 
walls. The author entertains great expectations as to 
the future of water-power, and considers that, whereas 
last century was the century of steam, the twentieth 
century will be called the age of water-power, or white 
coal. 


Catalogus Mammalium, tam viventium quam fos- 
silium. By E. L. Trouessart. Suppl. part iv., 
Cetacea to Monotremata. (Berlin: Friedlander 
and Son, 1905.) Price §s. 


We have much pleasure in congratulating the author 
on the completion of the first quinquennial supple- 
ment, whereby an absolutely invaluable work is 
brought well up to date, or, rather, as nearly up to 
date as is possible in undertakings of this nature. 
We notice that in the part before us references are 
given in the case of well-known species to passages in 
which they have been recently mentioned—a plan 
which cannot fail to be of the greatest assistance to 
students. 

In accordance with the recent changes in nomen- 
clature, the titles adopted for several genera differ 
from those employed in the original issue, as, for in- 
stance, Orcinus in place of Orca, on account of the 
preoccupation of the latter term. In the case of the 
Edentata, the list of names proposed by Dr. 
Ameghino for South American Tertiary forms looms 
very large, and, we fear, occupies much more space 
than it is really entitled to claim. In this connec- 
tion it may be noted that the author follows Dr. 
Wortman in classing the North American Eocene 
ganodonts as ancestral types of the true edentates, 
Prof. W. D. Scott's recent opposition to this view 
probably not having been published in time to receive 
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notice. The classification of the ground-sloths is 
much more complicated than the one adopted by older 
writers, the Megalotheriida being now split up into 
a number of family groups. Very noteworthy is the 
inclusion among the Monotremata of an extinct South 
American family, the Dideilotheriide, with four 
generic modifications, as if this be justified it has a 
most important bearing on former land connections 
between the southern continents. We confess, how- 
ever, to a certain amount of hesitation in accepting 
the determination of these South American fossils 
until it has been confirmed by a paleontologist of un- 
questioned authority. In retaining provisionally the 
South African Tritylodon among the mammalia, Dr. 
Trouessart is in accord with opinions lately expressed 
by Dr. R. Broom. IRE 30, 


How to Know Wild Fruits: a Guide to Plants when 
not in Flower by Means of Fruit and Leaf. By 
Maude Gridley Peterson. Pp. xliii+340; illus- 
trated. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd.) Price 6s. 6d. net. 

“Ye shall know them by their fruits ’* might well 

have served as the fore-word to this little volume. It 

deals only “ with those plants which bear attractively 
coloured fruits,’’ and might, therefore, be classed by 
the reviewer among that very large class of books 
which are made to look at rather than for any more 
serious purpose. The very first chapter, on ‘ Adapta- 
tions of Fruits and Seeds for Dispersal and Protec- 
tion,’’ serves to dispel that notion. It consists only 
of some half-dozen pages, but those pages are instruc- 
tive, and, better still, suggestive. Then comes a list 

of ‘‘ definitions,’’ few in number, but adequate to a 

book of these pretensions, especially as it is supple- 

mented by a glossary at the end. ‘‘ A Guide to the 

Plant Families Represented’? comes next in order, 

and consists of an analytical table by means of which 

the several families may be discriminated by the 


observation of the variations in the character of their | 


fruits. This scems to be carefully compiled, and is, 
so Jar as we have seen, accurate, but its value can 
only be tested by actual use in the field. 

In the second table the families and species are 
grouped according to the colour of their fruits. Thus 
the monocotyledonous families are arranged accord- 
ing as the colour of the fruits is red, reddish-purple, 
green, black, or dark-purple, or blue. Of course, 
this is a highly artificial mode of grouping and one 
subject to exception, but if these circumstances be 
borne in mind the table will be found useful. 

Coming now to the individual plants, which are all 
North American, the author gives a pretty full de- 
scription of each, beginning with the fruit and pass- 
ing on to the foliage and flowers. These descrip- 
tions might have been materially abridged and com- 
parison rendered easier by the omission of unneces- 
sary particles and verbs. In this matter the example 
of the author's fellow-countryman, Asa Gray, might 
have been followed. Moreover, they are not always 
botanically accurate; the ‘ fruit’? of the yew, for in- 
stance, is only remotely ‘' drupe-like,’’ and is cer- 
tainly not a ‘‘ drupe,”’ as it is said to be in the same 
paragraph. Conversely, the leaves of the yew are 
really spirally arranged, but appear to be disposed in 
two planes only. 

1t would obviously be unfair to treat this book as 
if it were intended as a botanical text-book, but as a 
help to the beginner and a means of stimulating ob- 
servation it may be commended. It is well got up, 
remarkably free from misprints, appropriately illus- 
trated, and provided with an index of vernacular 
names and one of the Latin designations of the plants 
described. 
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LETTERS TO THE EDITOR. 


[fhe Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTuRE. 
No notice is faken of anonymous communications.] 


The Kangra Earthquake of April 4, 1905. 


THERE have been certain papers on Indian geological 
questions recently published in the Neues Jahrbuch and 
associated Centralblatt fiir Mineralogie, Geol. und Pal. 
(Stuttgart), in which either the data or the deductions, 
generally both, have been unsound. In most eases the 
authorship alone has been sufficient to enable us to 
separate those papers that are worth careful study from 
those that are not even worth the time necessary to 
read. But in the latest production one of the editors of 
the journal appears as a joint-author, and one wonders 
consequently whether the papers we have been discarding 
in India as untrustworthy are, after all, normal or 
accessory constituents of a periodical which all geologists 
have regarded hitherto as essential to a working library. 

The paper ] now refer to appeared in the Centralblait 
No. 11 (June), entitled ‘‘ Das Erdbeben im M[Kangra-Tal 
(Himalaya) von 4 April 1905,’" by E. Koken and 
F. Noetling. The anthors take eight pages of text and 
a map to demonstrate the unusual features of scientific 
interest shown by the recent earthquake—the time of its 
occurrence, the remarkable variation in the rate of trans- 
mission of the earthquake waves in different directions, 
the peculiar distribution of the isoseismal lines, and the 
exceptional shape of the meizoseismal area. The whole of 
this ** scientific ’’ discussion is built on a few newspaper 
cuttings, in the collection of which the authors have not 
been sufficiently industrious to escape certain tell-tale mis- 
prints which appeared only in the newspapers of the 
Presidency farthest removed from the earthquake centre. 
One example will be sufficient to illustrate the care 
exercised in collecting and checking their data. 

The anthors on p. 336 refer to a town named Tagarmalli 
as only very slightly damaged, and they consequently 
adopt this point, which they determine to be fifty miles 
from the epicentre, as the maximum extension eastwards 
of the meizoseismal area. As a matter of fact, no such 
place as Tagarmalli exists, and no such name appears in 
any of the gazetteers of India; the most casnal attempt 
at verification would have shown the authors that they 
were basing their elaborate deductions on a _ misprint 
which appeared in one newspaper only. In one of the 
Lahore papers the names of the two places Nagar and 
Manali, twelve miles distant from one another in the Kulu 
valley, became contracted by the printer's devil to 
Nagarmalli, and in this form it was telegraphed to Bombay 
(Times of India, April 14) and to Calcutta (Englishman, 
April 14); but by the accidental omission of a_ single 
Morse’s dot the word reached Madras as Tagarmalli 
(Madras Mail, April 15, and telegraphic summary, April 14). 
Having found the clue to the authors’ source of data, 
we find it easy to explain other equally remarkable state- 
ments in the paper. In an earlier part of their paper 
(p. 334) they refer to the complete destruction of the 
place Nagar (Naggar), without suspecting that it was 
one of the roots of their mythical Tagarmalli; but on this 
occasion they have removed the little capital town of 
Kulu, and, for purposes of seismological reasoning, have 
carried it over the snowy range into the Kangra valley. 
To base a series of scientific deductions on a few news- 
paper cuttings may satisfy the devotee of precision (alias 
accuracy) in Germany, but to neglect the simple means 
of verifying their facts provided by the splendid maps 
of the Punjab, the complete gazetteers, or even the four- 
penny postal guide obtainable in nearly every village, 
shows a carelessness that deserves the contempt of every 
scientific man. 

But, after all, it is not the basis of data so much 
that is at fault, though even the purchase of a few more 
newspapers would have saved the authors from most of 
their pitfalls; it is the ‘‘ scientific ’’ superstructure that 
is so disereditable. When the authors noticed that the 
earthquake was recorded by the Bombay seismograph at 
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5-45 a.m., althajigh the shock started from the focus, 
r280 kilometres away, at 6.10, they examined their data 
with due scientific caution, and so discovered that the local 
time-standard of Bombay accounted for the apparently 
negative result; but as they obtained from their newspaper 
a positive record for the Calcutta seismograph, the appli- 
cation of the same system of scientific criticism of the 
time-standards did not occur to them. As a consequence, 
they arrive at the astonishing result that, whilst the 
earthquake waves travelling southwards to Bombay had 
a speed of 4-266 kilometres a second, those which were 
transmitted south-eastwards had a speed of o-7oo kilo- 
metres only. 

The rest of the paper consists of ‘‘ facts’? and ‘* infer- 
ences ’’ of this kind, and whilst most are unimportant, it 
is desirable, perhaps, to point out that the epicentre de- 
termined by the authors is far removed from the true 
one. They have had to stretch their epicentre for more 
than forty miles to the west to account for the ‘‘ complete 
destruction ’? of Pathankot. I was at Pathankot soon 
after the earthquake, and found it difficult to discover 
even a masonry crack in the town; even a few more news- 
paper cuttings would have shown the authors that the 
place was practically undamaged. 

After picking a few pebbles out of this conglomerate 
of truth and fiction, one wonders why the paper was ever 
published at all. The very newspaper from which they 
obtained their data must have informed the authors that 
a thorough investigation of the earthquake had been 
organised by the Geological Survey. As both authors 
were in Madras at the time, one would imagine that a 
subject sufficiently interesting for a serious paper in a 
leading scientific journal would be worth, at any rate, a 
few more newspaper cuttings, even if a personal visit to 
the affected area were thought to be, for private reasons, 
inconvenient. We take it for granted that the long experi- 
ence of both authors must have brought them into contact 
with the etiquette observed by scientific men, and that 
neither would consciously risk the recognised danger of 
forestalling the results of a thorough investigation by the 
publication of conclusions obtained from unverified data. 
But whatever the object, if the editor of a leading scien- 
tific journal can join in the production of such a paper, 
the future of scientific literature in Germany may yet give 
us entertainments as surprising as any of the recent 
efforts of the Russian Navy. 

Of the Kangra earthquake, as well as of the other 
Indian questions which have been treated recently in the 
Centralblatt with an equal regard for accuracy, those who 
wish to know the truth will be provided with details in 
due season. Within a few days after the disaster occurred, 
every telegraph operator, meteorological observer, and dis- 
trict official north of the latitude of Bombay was provided 
with a complete guide for reporting the resulting pheno- 
mena, and the reports so obtained have since been supple- 
mented by a detailed examination of the affected area by 
five officers of the Geological Survey. The observations 
made will be summarised first in the next part of the 
records, and the full details will form a special memoir, 
now in course of preparation. When these reports are 
ready, it will be seen that the actual facts, though in 
ways interesting and novel, are scarcely so strange as 
German fiction. Up Jel Jekeriietsey, 

Calcutta, July 20. 


’ 


The Transverse Momentum of an Electron. 


Wen Newton's third law is applied to an electron, it 
makes 
F=M+N, (1) 


‘e oy 


where M is the ‘‘ momentum ”’ in the field, or that part of 
the time integral of the force on the ether which is in 
the field, or = VDB, and N is the momentum already 
wasted, whilst F is the applied force on the electron. 
Similarly, Newton’s fourth law (or the Scholium to the 
third) makes 

Fu=U+T+W, (2) 


if u is the velocity of the electron, U the electric and T 
the magnetic field energy, and W the rate of waste of 
energy. 
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Now, both W and N are known in terms of the velocity 
and acceleration of the charge at any moment by formule 
} gave in Nature, October 30, November 6, 1902. But 
when applied to (1), (2), these equations do not let us 
determine M = generally in terms of the velocity and 
acceleration, on account of the variability of the state 
of the field, and the waste of energy and momentum. 
M is indefinite. But in long-continued forced circular 


motion of a charge, U+T=o. So 
Fu=W=y407a?/6n0« (3) 


(loc. cit.), where Q is the charge, and a the acceleration 
(or w?/R, if Ris the radius of the orbit). Also, 
«°=1—u*?/v*. The direct or u component of F is there- 
fore known. We also have (loc. cit.) 


N=(u/v)W. (4) 
Using this in (1), along with (3), we come to 
CR =M,, F,=M,, (5) 


where F, is the w component, and F, the transverse com- 
ponent, towards the centre. 

Thus only the part «°F, of the direct force is associated 
with the transverse or centripetal force F, in keeping up 
the revolving state, the rest of F,, that is, (u*/v*)F,, being 


the wasted part as regards momentum, although the 
whole of F, is concerned in the waste of energy. 
Now, M=VnM, if m is the angular velocity. That is, 
M=M,u,+M,u,+M.a,+M_a,, (0) 
if u, and a, are unit vectors, making 
au, =(u/Rja,, a,=—(u/R)u,. (7) 
Also M,=0, M,=0, because the motion is steady. So we 


convert (5) to 
«oF, =M,=—M,(x/R)u,, F,=M,=M,(u/Rja,. (8) 


Finally, although we get no formula for M,, we do 
obtain a complete formula for M,, viz., 


M,= ~ #Q?a/6nv x, (9) 


This is the transverse momentum of Q in steady circular 
motion, without any limitations upon the size of the 
velocity and acceleration, save the usual ones, w<v, and 
a not excessively great in regard to the diameter of the 
electron. 

It would seem that an integration over the whole field, 
in which © and H are known (loc. cit.), is required to 
find M,, the direct momentum. ff, however, the acceler- 
ation is infinitesimal, the known formula for M, in steady 
rectilinear motion may be employed, viz. 3M,w=T. 

Finally, I have pleasure in saying that Mr. G. F. C. 
Searle, F.R.S., led me to see that my waste formule led 
to the formula (9) for the transverse momentum, by sub- 
mitting to me a calculation of M, in the special case of 
infinitesimal acceleration and velocity. He made no use 
of the waste formula, not being aware of it, but, since in 
the circumstances the waste is infinitesimal, it did not 


matter. In fact, 3M,w=T leads to the reduced special 
value of the transverse momentum when uw and a are 
infinitesimal. The argument became somewhat obscure 


by the want of comprehensiveness, but the result agrees 
with (9). OLIVER HEavisipeE. 
August 20. 


A Parasite of the House-fly. 


I snoutp be very glad if Mr. Hill (p. 307) would send 
me a few specimens of the Pseudoscorpiones he has found 
attached to common house-flies, and | will endeavour to 
identify them for him. There are several genera of this 
order represented in the British fauna, and it is probable 
that all the species occasionally attach themselves to the 
legs or wings of larger insects and arachnids. There is 
some doubt, however, whether this is a case of true 
parasitism. tt may be that the oceasional association of 
these small arachnids with larger and more rapid arthro- 
pods is of importance to the species in providing a means. 
for a wider geographical distribution. 

Sypney J. Hickson. 

The University, Manchester, August 25. 
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THE TRANSPLANTATION OF SHELLFISH. 
jE ees the past three years an interesting series of 

experiments has been carried out on the Lanca- 
shire coast by the offieials of the Lancashire and 
Western Sea Fisheries Joint Committee with the 


object of improving the condition of the public shell 
It has for some time been felt that the 


fisheries. 


with still further. Cockles have been transplanted 
suecessfully at Lytham and Southport, and mussels at 
Morecambe, Flookburgh, and in the Wyre and Lune 
estuaries. The work is carried out under the super- 
intendenee of the committee's bailiffs, and the shell- 
fish gatherers are paid per tide for the work involved 
as well as for hire of boats. The mussels are 
generally removed at the commence- 
ment of the elose season—which lasts 


Fic. 1.-——An overcrowded Morecambe mussel bed. 


introduction of restrictive legislation has not removed 
all the difficulties ineident to the successful protection 
of cockle and mussel beds where the beds do not 
form part of a several fishery, that is to say, are 
under private ownership. Restrictive methods such 
as the abolition of destructive implements of fishing 
and the prevention of the removal of 
cockles and mussels under a certain 
size, no doubt do protect beds from 
excessive depletion, but there are 
various factors whieh require other 
treatment for their solution. In some 
districts, notably at Morecambe, beds 
have become overcrowded, so that 
thinning is an absolute necessity. In 
one instance the present writer counted 
116 small mussels adhering to an area 
of one square inch. In other cases 
there is the danger that the molluscs 
may become smothered by sand, or 
that the ‘‘ spat’ has struck too near 
che high-water mark for the mussels 
to develop to the size at which they 
may legally be taken by the fishermen. 
Three years ago the scientific sub- 
committee of the Lancashire Sea 
Fisheries District expended a small 
sum of money in order to try the ex- 
periment of thinning the Morecambe 
mussel beds. The shellfish that were 
removed were transplanted to other 
suitable areas nearly or entirely bare 
of shellfish. 

Samples of the mussels were taken before and at 
frequent intervals after transplantation. It was found 
that the experiment was successful, and in the follow- 
ing year (1904) the work was extended to other dis- 
tricts on the Lancashire coast, and attention was not 
only directed to mussels, but cockles were transplanted 
from overcrowded beds in the neighbourhood of South- 
port. This year the experiment has been proceeded 
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in this district from April to August 
inclusive—so that the fish have a 
chance of accommodating themselves 
to their new environment without dis- 
turbance. Care is also talken to re- 
move shellfish under the legal size so 
that their growth can be tested before 
they become ‘ sizeable ” fish for the 
market. The renewed growth which 
takes place in old cockles and mussels 
which had previous to removal not 
grown for years is remarkable. 

The amount of shellfish transplanted 
is in the aggregate considerable, as 
may be seen from the following. In 
four days at Morecambe alone 152 tons 
tr cwt. of mussels were re-deposited 
in localities favourable for their 
vigorous growth, At Lytham under- 
sized cockles were removed from places 
where they were leit dry too long by 
the receding tide, as a consequence of 
which their growth was checked, to 
more suitable ground where _ their 
growth was likely to be facilitated. 
Thi> work is rendered possible by the Sca Fisheries 
(Shell Fish) Regulation .\ct of 1894, which inter alia 
provides that a local fisheries committee shall have 
power to stock or re-stock any public fishery for 
shellfish, and for that purpose to incur such expenses 


.as may be sanetioned by the Board of .\griculture 


Fic, 2.—At work with the ‘ Craam." 


und Fisheries. The fishermen themselves, who may 
invariably be trusted to express their criticism of any 
work undertaken by the committee in a frank and 
outspoken manner, in this case express their appreci- 
ation of the efforts of the committee to improve and 
maintain the shellfish industry on the Lancashire 
coast. The value of the cockle industry to the Lanca- 
shire coeklers is approximately 20,000]. per annum. 
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THE STANDARDISATION OF SCREWS. 


Tee question of standardising screw threads and 

limit gauges has long received the careful 
attention of engineers, and in Great Britain con- 
siderable advantage has accrued from the publica- 
tion of an interim report (No. 20, April, 1905) of the 
Engineering Standards Committee, dealing with the 
form and pitches of screw-threads most suitable for 
general engineering purposes. Having regard to the 
fact that the Whitworth thread is in general use 
throughout the country, the committee does not 
recommend any departure from this form of thread. 
The existing Whitworth series of pitches for screws 
from } inch to 6 inches in diameter does not, however, 
satisfy all requirements, and the committee has 
drawn up tables of standard sizes which will doubt- 
less meet with general adoption. For all sizes of 
screw threads below inch in diameter the com- 
mittee recommends the adoption of the pitches, sizes, 
and form of thread proposed by the British Asso- 
ciation Small Screw Gauge Committee in 1884. 

In France an influential committee of the Société 
d’Encouragement pour I’Industrie nationale, consist- 
ing of General Sebert and Messrs. Carpentier, 
Sauvage, Masson, Sartiaux, and Zetter, has devoted 
attention to the subject, and has published in the 
current issue of the Bulletin of the society a scheme 
for extending the international system to screws of 
less than 6 millimetres in diameter. The committee 
recommends the adoption, between the diameters of 
1 millimetre and 5-5 millimetres inclusive, of twelve 
screws as shown in the following table :— 


Diameter Pitch Diameter Pitch 
mm. ) mm. mm. mm. 
1‘O ' 3°0 ‘ 
1:25 | oe aa tae 
5 ¢ : 40 : 
1-75\ 0°35 et 075 
20 } . 50 ( 
a5 | aoe 55 J Std 


The six largest screws of this series are those first 


proposed by the second committee of the Chambre , 


syndicale des Industries électriques. The screws of 
2 millimetres and of 2.5 millimetres for which the 
pitch is o.g millimetre having proved too coarse, 
have received the pitch of 0.45 millimetre. The 1 mil- 
limetre screw has received the pitch of 0.25 milli- 
metre in order to bring the new series into accord 
with the Thury series, which is used for very small 
screws. The scheme appears likely to be favourably 
received by the Swiss and German industries. 


The initial accuracy of a helical surface, as dis- | 


tinct from the sectional form of the thread, is de- 
pendent upon the accuracy of the leading screw of 
the machine upon which it is cut, and thus the lead- 
ing screw becomes a generating master-gauge which 
instead of being used solely for gauging is called 
upon to do work involving wear. The importance 
of maintaining the accuracy of these leading screws 
in connection with the production of the interchange- 
able parts of modern guns and gun mountings led 
to the appointment in November, 1900, of a com- 
mittee consisting of Mr. H. F. Donaldson, chief 
superintendent of the Royal Ordnance Factories, pre- 
sident, Mr. R. Matthews, Lieutenant A. T. Dawson, 
R.N., Mr. H. J. Chaney, Dr. R. T. Glazebrook, 
F.R.S., and Colonel H. C. L. Holden, R.A., F.R.S., 
to consider the provision of standard leading screws 
for screw-cutting lathes, and its report to the 
secretary of the Army Council has just been pub- 
lished. “The committee finds that the only practical 
way to obviate the difficulty found in securing abso- 
lute interchangeability, even on short lengths of large 


screws, is to provide centrally special machinery for | 
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the supply of large screws of certified accuracy. 
Approval of funds for this purpose was accordingly 
sought and obtained. The machine, which was 
made by Messrs. Armstrong, Whitworth and Co., 
of Manchester, was designed to secure accuracy over 


3 feet length of screw. Measurements made after 
the machine was installed in the special chamber 


erected for it at the National Physical Laboratory 
showed that the mevement of the tool carriage did 
not vary from that produced by a true screw of the 
same reputed length by more than 0.0002 inch in its 
full length, and after insertion of a correcting cam 
by more than 0.0001 inch at any one point, and that 
corrected microscopic scale readings and independent 
end-measure readings did not differ by more than 
o.oot inch at any point, The committee recommends 
that all accurate screws required for Government 
engineering work be supplied in future from screws 
originated from or corrected by the standard leading- 
screw adjusting machine at the National Physical 
Laboratory, and that facilities be given to private 
firms to correct heavy screws of }-inch pitch by this 
machine, The house in which the machine is in- 
stalled at the National Physical Laboratory presents 
many points of interest, as the greatest possible pre- 
cautions have been taken to maintain uniformity of 
temperature and freedom from vibration. 


THE STERILISATION OF WATER IN THE 
FIELD. 

T is well known that disease is more fatal to the 
soldier in a campaign than the bullets of the 
enemy. Thus in the South African campaign the 
total deaths from disease were almost exactly double 
those due to wounds in battle. The diseases which 
persistently dog the track of an army are typhoid or 
enteric fever, dysentery, and, in certain countries, 
cholera, and to these the principal mortality is due. 

As regards their incidence, much necessarily de- 
pends on the climatic and physical conditions of the 
country in which the war is being carried on. Both 
in the Spanish-\merican war and in the South 
African war typhoid fever proved a terrible scourge. 

These diseases are usually largely water-borne, 
but if must be recognised are not exclusively so, 
and, therefore, attention to the water supply alone 
will not wholly prevent them. In the Spanish- 
American war, for instance, the commission which 
investigated the typhoid fever epidemics of the United 
States Army reported that infected water was not an 
important factor in its spread. The other agents 
concerned in the dissemination of this disease are 
dust and flies, blowing or carrying infection from 
infected latrines, and gastro-intestinal disturbance, 
the result of heat, fatigue, and bad food rendering 
the troops more vulnerable. It cannot be doubted, 
however, that a pure water supply would do much 
to lessen the incidence of tvphoid fever and dysentery, 
and probably quite prevent cholera. 

A pure water supply can partially be secured by 
three methods; (1) by a careful selection of the camp- 
ing grounds and protection of the water supply from 
pallution ; (2) by deep-driven artesian wells; and (3) by 
the sterilisation of the water; or a combination of 
these methods may in many instances be adopted. 
But whatever method is applied it must be remem- 
hered that soldiers parched with thirst wll drink any 
As regards the first 
method, the selection of the camping grounds, &c., 
it is reported that it has been adopted with consider- 
able success by the Jenanese in the present campaign ; 
a corps of medical officers is sent on ahead to select 
the camping ground and survey the water supply; 
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sources which seem to be polluted ean thus be largely 
excluded, and by judicious arrangement of the latrines 
and by posting guards to prevent individual pollution 
and the drinking of suspicious supplies much may be 
done to ensure pure water for drinking. As regards 
artesian wells, surface wells and streams are the main 
source of danger, but by driving deep artesian wells 
a pure water is obtained. This, however, would be 
possible only under special conditions in certain dis- 
tricts and for comparatively small contingents. 

There remains the method of sterilisation, which, if 
it could be universally applied, would necessarily pre- 
vent water-borne disease. 

The three methods applicable for the sterilisation 
of water are :—(1) filtration through a porous porcelain 
filter such as the Pasteur-Chamberland ; (2) heat; and 
(3) chemical germicides. 

Filtration through a porcelain filter, if it can be 
applied, would be efficient, but it necessitates a good 
deaf of apparatus, and the filter candies are fragile. 
It is a good method under efficient supervision, but 
is more applicable for small contingents than a large 
army. 

Heat has been adopted by many inventors, and Mr. 
Arnold-Forster, M.P., recently inspected a number 
of devices based on this principle. In most, e.g. the 
Lawrence, Forbes, Mallock, and Tuckfield and Gar- 
land machines, the water is heated to the boiling 
point, but in the Griffiths machine it is assumed (from 
experimental evidence) that heating to about 170° F. 
suffices, which results in a considerable economy in 
fuel. In all the machines the out-going hot water 
warms the in-going cofd water, and is itself cooled 
thereby. Important considerations are weight and 
fuel, and these have received much attention from the 
respective inventors. 

The Mallock machine, which, including pump and 
cases, weighed 153 Ib., with a consumption of one 
pint of kerosine gave 50 gallons of water an hour at 
a temperature of 88° or go°, the temperature of the in- 
going water being 74°, The Tuckfield and Garland 
machine, of which the steriliser weighed 198 {b. and 
the heating apparatus 1263 Ib., gave 40 to 50 gallons 
at a temperature of between 104° and 110°, the tem- 
perature of the in-going water being 78°; its in- 
ventors state that it requires 20 Ib. or 30 lb. of 
kerosine for 1000 gallons of water, and in it the water 
to be sterilised is heated by steam generated in a 
separate boiler. The Griffiths machine, weighing 
120 lb, and using 1% pint of kerosine an hour, 
yielded 263 gaflons of water an hour at a temperature 
of 92°, 45 gallons an hour at a temperature of 103° 
to 106°, and 72 gallons an hour at a temperature of 
105°, the temperature of the supply being in all cases 
67°. The Lawrence apparatus, weighing, with water- 
tank and case, 168 tb., and working with supply 
water at 74°, had a temperature of delivery of 88° to 
go°, but it used two pints of kerosine an hour and 
the quantity of water delivered was only 30 gallons 
an hour. Finally, the Forbes machine, weighing 
130 Ib., delivered 15 gallons of water an hour, with an 
oil consumption of one pint, the temperature of 
supply being 74°, and of delivery from 86° to go°. 

Lastly, there remain the chemical germicides. 
Obviously these must have no deleterious action on 
man in the quantities employed; they should not be 
corrosive to metal vessels, they should be portable and 
act rapidly. Alum has fong been employed for puri- 
fying water, but its action is to clarify a turbid water, 
and it cannot be relied on to sferilise. Potassium 
permanganate may be used, but is not very efficient or 
trustworthy, and both itand alum necessitate the water 
being left for some hours. Some three or four years 
ago Parkes and Rideat introduced bisulphate of soda 
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for the purpose. It may be put up in tablets, and in 
quantities of 15 grains to the pint or thereabouts 
destroys the typhoid bacillus in water within half an 
hour, imparts fittle or no taste to the water, and is 
quite harmless. Lastly, there is the method intro- 
duced lately by Lieut. Nesfield, 1.M.S., in which 
chlorine is the sterilising agent, and this, after acting, 
is ‘‘ killed’ by the addition of sulphite of soda. For 
small quantities of water, iodine may be similarly 
used. This last method was recently described in 
Natere (July 27, p. 307), and has much to commend 
it. Ik 10, IShessiusi®, 


JOSE, (RUILIBS (OIPIPILIR 
O* August 21 died Prof. Jules Oppert, the fast 
of the band of great scholars who were the 
pioneers of cuneiform decipherment. His name will 
go down to posterity with those of Rawlinson, 
flincks, de Sauley, and Fox Talbot, with whom he 
helped to lay the foundations of the flourishing science 
of Assyriology. Like them, too, he has now laid 
down the pen for ever. 

Born of Jewish parents in Hamburg on July 9, 
1825, Jules Oppert began the study of Sanskrit and 
Arabic under Lassen and Freytag at Bonn, after- 
wards devoting himself to Zend and Old Persian at 
Berlin and Wiel. In 1847 he pubfished his first 
work, entiled ‘‘ Das Lautsystem des Altpersischen,”’ 
in which he discovered that m and » had to be sup- 
plicd before a following consonant in Old Persian, 
and thereby supplementing the alphabet. At that 
time the German faw did not permit Jews to hold 
professorial posts, so in the same year he moved to 
France, where he was appointed professor of German 
at Laval, and afterwards, in 1850, at Rheims. The 
favourable reception accorded to his work on the 
A\chzemenian inscriptions obtained for him, in 1851, a 
post on the staff of the scientific mission dispatched 
to Mesopotamia by the French Government, under 
MM. Fresnel and Thomas. 

On his return in 1854, Oppert devoted himself 
entirely to the study of Assyrian and Babylonian, and 
between 1857 and 1863 the several volumes of his 
great work ‘Expédition scientifique en Méso- 
potamie ’’ saw the light. While the linguistic vafue 
of this has always been of the greatest importance, 
the topography is less fortunate, the late author 
having been led into the mistake that the ruins of 
ancient Babylon were much larger than they really 
are. In 1855 he visited the British Museum and the 
museums of Germany to report on the progress made 
in cuneiform studies, and on his return in the follow- 
ing year he was decorated with the Cross of the 
Legion of Honour, and obtained the post of professor 
of Sanskrit and comparative philology at the school 
of languages attached to the Imperial Library at 
Paris. Two years previously he had become a 
naturalised Frenchman. [In 1859 he published a 
Sanskrit grammar, closely followed by ‘‘ Eléments 
de fa Grammaire assyrienne."’ [n 1865 there appeared 
from his pen a short history of Babylonia and Assyria. 
In 1881 he succeeded the late M. Mariette as a 
member of the Institute of France, being elected 
president of the same society ten years later—perhaps 
the highest honour a French savant can receive. 

The versatility of the late Prof. Oppert was extra- 
ordinary. Ilix papers, published in various scientific 
journals, cover an astonishing range of subjects. 
Not the least interesting are his contributions to 
astronomical chronology, in which subject he took 
a deep interest. In ‘* La Chronologie bibfique fixée 
par les Eclipses des Inscriptions cunéiforme ’”? (Rev. 
Archeol., 1868) he attempted to reconcile the dates 
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of the Old Testament with those of the Assyrian 
monuments. Other astronomical works are :—'‘ Dic 
astronomischen Angaben der assyrischen  \eilin- 
schriften ’? (Band xci., Kais. Akad. der Wissensch., 
188s), ‘© Un Annuaire astronomique babylonien, utilisé 
par Ptolémée (Journ, As., 1890), ‘* Les Eclipses 
mentionnées dans les Textes cunéiformes ’’ (Zeitschr. 
fiir Assyr., 1897), and many others of less import- 
ance. One of his last works was a contribution to 
chronology, entiled ‘ L’Année de Meton” (Rev. 
des Etudes grecques, 1903). In his carly days he 
had been a great champion of the genuineness of 
cuneiform decipherment, when its opponents counted 
among their ranks such great men as Renan and 
many others. He was one of the historic four who, 
at the invitation of the sceptics, produced a translation 
of the cylinder of Tiglath-Pileser I., which was read 
at a mecting of the Royal Asiatic Society by the 
president, and found to be substantially the same as 
the translations of Rawlinson, Hincks, and Fox 
Talbot, all of whom had bound themselves over not 
to collaborate or communicate with one another. 


NOTES. 

Ar the time of going to press, no message had been 
received from Sir Norman Lockyer as to the eclipse observ- 
ations at Palma. The following telegram from the 
Astronomer Royal had, however, reached the Royal 
Society :—‘‘ Eclipse satisfactorily observed, but partially 
cloudy. Photographs with all instruments.” 


Pror. Roxatp Ross informs us that the announcement 
to the effect that he has proceeded to New Orleans with 
Prof. Rubert Boyce, in connection with the outbreak of 
yellow fever there, is without foundation. 


Tne sixteenth annual general meeting of the Institution 
of Mining Engineers will be held at Manchester on 
September 13-16. The [ollowing papers will be read, or 
taken as read :--Leading features of the Lancashire coal- 
field extended: J. Dickinson; up-to-date electrical power 
distribution: R. 1. Gamlen; can explosions in coal-mines, 
with their associated toxic fatalities, be prevented? B. H. 
Thwaite; earth in collieries, with special reference to the 
recently issued departmental rules: S. F. Walker; the 
value of mollusca in Coal-measure stratigraphy: J. T. 
Stobbs. 


Tue Local Government Board has issued a circular to 
borough councils and other local authorities respecting 
cerebro-spinal or ‘‘ spotted’’ fever. This disease has 
recently been somewhat prevalent in Central Europe and 
in America, but the Board expresses the opinion that 
there has been no increase of the disease in England. For 
the guidance of local authorities the chief features of the 
disease are detailed, and, should an outbreak occur, the 
Board is prepared to advise the authority respecting it 
and to sanction notification. 
weather over the British 


Derinc the past week the 


Islands has been very unsettled; on Thursday last, heavy | 


rain set in over many parts of Ireland, and continued 
almost without intcrruption for about thirty-four hours. 
The amounts measured during this period were 4-17 inches 
at Greystones, 4:33 inches at Dublin, 4-71 inches at Dun- 
drum, and 5-09 inches at Bray, causing disastrous floods 
in various parts of that country. At Little Bray, the 
inmates of the lower-lying honses had te be rescued by 
boats. Sharp thunderstorms occurred in London and other 
parts on Sunday, Monday, and Tuesday, causing much 
damage to property. At leigh, in the neighbourhood of 
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Tonbridge, the trunk of an oak tree was torn in half, and 
a man who was seeking shelter under it was killed. 
During this period, rainfall has been considerable in all 
parts of the British Islands; in the twenty-four hours 
ending at Sh. a.m. on Tuesday, August 29, the amounts 
at Oxford and Yarmouth exceeded an inch, and an inch 
and a half was measured in the neighbourhood of London. 


Tue programme of the Iron and Steel Institute for the 
mecting to be held at Sheffield on September 26-29 includes 
the following list of papers:—Wear of steel rails on 
bridges: T. Andrews, }°.R.S. ; metallurgical department 
of Sheffield University: Prof. J. O. Arnold; thermal] trans- 
formation of carbon steels: Prof. J. O. Arnold and 
A. McWilliam; nature of troostite: Dr. Carl Benedicks ; 
occurrence of copper, cobalt, and nickel in American pig- 
irons: Prof. E. D. Campbell; transformations of nickel 
steels : L. Dumas; on steel for motor-car construction, and 
on vanadium steels: L. Guillet; presence of greenish- 
coloured markings in the fractured surface of test pieces: 
Captain H. G,. Howorth; over-heated steel: A. W. 
Richards and J. E. Stead, F.R.S.; segregation in steel 
ingots: B. Talbot; manipulator for steel bars: D. Upton; 
influence of carbon on nickel and iron: G. B. Waterhouse. 


ArtenTIon is directed by the Engineering and Mining 


of New York to a new development in mining 


Journal 
ork- 


which has not been generally noticed, namely, the w 
ing of alluvial tin deposits by dredging in the same 
manner as that followed in the case ol gold-bearing 
gravel. In New South Wales the dredging for tin ore 
has become an established practice. In 1904 there were 
seven dredges in operation, which obtained 319 tons of 
tin ore, valued at 26,000!. The successful development 
of this practice in New South Wales suggests that it 
might possibly be applied with advantage in the Straits 
Settlements and elsewhere. 


Ix a paper read before the Geological Society of 
America, Mr. George P. Merrill described a large block 
of mussive serpentine traversed by veins of so-called 
asbestos from Thetford, Canada, now exhibited at the 
United States National Museum at Washington. In- 
cidentally discussing the origin of the veins, he suggested 
that the vein cavities are shrinkage cracks filled by a 
process of crystallisation extending inward [rom either 
wall, and compared the veins to the shrinkage cracks 
formed in septarian nodules of clay ironstone, and their 
filling with fibrous material to the crystallisation of fibrous 
gypsum in limestone. 


Asx ordinance relating to lead works has just been 
issued by the German Imperial Chancellor. The employ- 
ment of women and lads in dust chambers and flues and 
in the transport of the dust is prohibited. The workmen 
employed at the furnaces may not work more than eight 
hours a day. The same rule applies to the workmen 
working inside cold furnaces or engaged in cleaning dust 
chambers and flues containing wet dust. Workmen 
engaged in cleaning dust chambers and flues 
dry dust are not permitted to work more than four hours 
a day inside such chambers and flues, and not more than 
eight hours a day in all. Food must not be taken to the 


containing 


working places. Working-suits, respirators, and gloves 
must be worn. Smoking cigars and cigarettes during 
work is forbidden. The rules will come into force on 


Januiury 1, 1906. 


THE most important paper in the June issue of the 
Proceedings of the Philadelphia Academy is perhaps one 


a 
by Mr. J. A. G. Rehn on the brown grasshoppers 
(Acridiida) of Costa Rica, in the course of which a 


number of new species are described. The collections 
examined included nearly three hundred specimens. 


It may be remembered that the remains of James 
Smithson, the founder of the Smithsonian Institution, 
who died in 182g and was buried in the English cemetery | 
on the heights of San Benigno, Italy, were removed ta 
Washington last year and formally handed over to the 
Regents of the institution. The body, upon its arrival in 
Washington in January, 1904, was placed temporarily in a \ 
room in the Smithsonian building containing the relics of 
Smithson. \While resting there, the remains were examined 
by medical experts and found to be in a remarkable state | 
of preservation, Meanwhile a small mortuary chapel was 
prepared for them on the immediate left of the north 
entrance of the Smithsonian building, and on March 6, 
1905, the remains were brought to this chapel and, in 
the presence of the Regents, replaced in the original tomb, 


Fic. 1.—Interior of Smithson Mortuary Chapel, Smithsonian Institution. 


shown in the illustration, which has been reproduced from 
the Smithsonian Quarterly (vol. xlviii.), where they will rest 
until Congress makes adequate provision for their fitting 
interment. 


In La Nature of July 29 Prof. E. T. Hamy, the well 
known professor of anthropology at Paris, gives an 
account, illustrated by reproductions from photographs of 
the animal shortly after death, of a gigantic gorilla recently 
shot on the Sangha River, Congoland. ft is said to have 
measured no less than 2 metres 30 cm. (7 feet 62 inches), 
and the height of the carcase in a sitting posture reached, 
as shown in the photograph, to the waist of a full-grown 
native. Prof. Hamy believes the specimen to indicate a 
new race, if not a new specics, of gorilfa. 


From the report on the museums of the Brooklyn 
Institute of Arts and Sciences for 1904 we learn that 
special attention is being devoted to improving the in- 
stallation of the children’s museum. As first arranged, 
this part of the exhibition series was found to overlap 
in a considerable degree the ordinary collection, and steps 
were accordingly taken to do away with this duplication. 
Elimination, both from the museum and the illustrative 
lectures, of material not likely to interest children has 
also been undertaken, with the result that the collection 
has been entirely re-modelied, and is now as suitable for 
its present purpose as it can be made. 


NALORE 


' urticle is marred by several serious mistakes. 
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Tue chief feature of the Juiy issue of the Emu is 
formed by the plates, one of which gives a full-sized 
figure, from a photograph, of the New Calendonian kagu 
(Rhinochaetus jubatus), to which allusion has been made 
previously in these columns; while others (also from photo- 
graphs) are devoted to the illustration of the parasitic 
habits of Australian cuckoos, which uppear to be very 
similar to those of our own species. Of these three plates, 
one represents a young bronze-cuckoo (Chalcococcyx) oust- 
ing a blue wren (Malurus) from its rightful nest, the 
second a young fan-tailed cuckoo (Cacomantis) in a brown 
tit's (Acanthiza) nest, while the third shows a young 
bronze-cuckoo in the nest of a brown tit. 


Ix the Zoologist for August the editor commences a 
series of articles on the factors conducive to extermination 
of species, dealing in this instance with natural as dis- 
tinguished from human agencies. Unfortunately the 
We are told, 
for instance, that ‘‘the opossum ’”’ is the only non- 
Australian mammal, the cuscuses of Celebes and Coeno- 
lestes of Brazil being ignored; while in the same sentence 
we are informed that monotremes are confined to New 
Zealand! Again, we are unaware what ground there is 
for the statement that fossil marsupials are known from 
Asia. Minor errors, such as nummutfitids for nummulites, 
are also noticeable. In the same issue is a very interest- 
ing article by Mr. H. H. Patterson on the heronry at 
Recdham, Norfolk, In the case of a note on the occur- 
rence of the lesser horse-shoe bat in Shropshire, the editor 
might have pointed out that Noctilio is not the generic 
title for these bats. 


Tur fourth volume of ‘‘ The Museums Journaf’’ (Dulau 
and Co.), edited by Mr. E. Howarth, covers the period 
from July 1, 1904, untif June 30 of the present year, and 
contains the report of the council submitted at the Norwich 
Conference of 1904. Although now somewhat ancient 
history, that report records continued progress on the 
part of the association, both as regards membership and 
funds for permanent investment. It is also satisfactory 
to learn that the journal itself is becoming more and 
more widely appreciated, and consequently shows a con- 
stant tendency to increase in bulk. The museums 
directory, or list of the museums in the United Kingdom, 
is likewise proving larger than was anticipated, the volume 
just received continuing the list from London to Staly- 
bridge inclusive, together with supplements. One of the 
difficulties which the editors experience is in getting local 
curators to send in the names and objects of the institu- 
tions under their charge. The attendance of delegates 
from foreign museums at the fast two conferences is 
another satisfactory feature in connection with the progress 
of the association. Among features connected with 
progress in regard to museum work, attention may be 
directed to the adoption by the Museum of the Federated 
Malay States of the card-svstem for the registration of 
specimens. 


Mucn interesting information with regard to animals 
in menageries and the evolution of museums on the other 
side of the Atlantic is conveyed in a pleasant style in the 
course of an illustrated article by Mr. E. S. Hallock pub- 
lished in the August number of the Century Illustrated 
Monthly Magazine. ‘‘ The menagerie,’’ writes the author, 
“developed along with the circus, but differed from the 
latter in being an animal-show pure and simple... . 
Some menageries were stationary, while others travelled 
from place to place in large vans,’’ The ‘‘ dime- 
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exhibition ’? and the ‘‘ curiosity-house '’ were devoted more 
to the exhibition of rare and interesting animals, 
monstrosities, &c., and from these, by the elimination of 
the ‘‘ freak "’ element, are derived the. modern American 
scientific museums. Reference is made to the camel 
exhibited in London in 1650, the Indian rhinoceros (de- 
scribed by Dr. Parsons) in 1685, and to Wombwell’s un- 
recognised gorilla. Less well known is the case of the 
first great ant-cater exhibited in the London ‘* Zoo,”’ which 
was purchased about 1850 from two sailors, by whom it 
had been brought from Rio, for 300l.; and also that of 
a full-grown mandrill captured on board a slaver, and 
exhibited in Bristol in 1828, and later on in I.ondon. 
The most interesting record in the article is, however, 
the reference to a pair of South African giraffes imported 
into America in 1836, the same.year in which the London 
gardens received their first representatives (of the northern 
race) of the species. In stating that the London establish- 
ment received its first representative of the southern form 
in 1895 the author makes a pardonable error, the fact 
being that the true southern race never has, so far as we 
know, been exhibited alive in this country. 


THE most generally interesting feature in the report of 
the Indian Museum, Caleutta, for 1903-4 is the reference 
to a suggestion made by the director of the natural history 
branch of the British Museum that all the Indian type 
specimens might be transferred to the institution under 
his charge. The suggestion—which Major Alcock refers 
to in his section of the report as ‘‘ most reasonable ’'— 
was largely based on the fact that the climate of Calcutta 
renders ‘‘ types’’ as objects of reference almost useless, 
and that the interests of science would accordingly be 
advanced by their transference to the chief natural history 
centre of the British Empire. By the terms of their trust 
the trustees found themselves, however, unable to hand 
over the “‘ types ’’ formerly belonging to the Asiatic Society 
of Bengal, while they were disinclined to accede to the 
request as regards other ‘‘ types ’’ for fear of handicapping 
workers in fndia. Commenting upon this decision and its 
consequences, Major Alcock directs the attention of the 
Government of India to the administration of the museum, 
stating that the zoological staff is altogether inadequate. 
“An imperial museum of natural history,’ he writes, 
‘such as the zoological section of the Indian Museum was 
designed to be, should be at once a complete and modern 
index of the fauna of the country, an object lesson in the 
more important general principles of zoology, an unfailing 
magazine of well-preserved material for research and dis- 
tribution, and a centre where natural science is advanced 
by the discovery and publication of new facts. The facts 
that the Museum receives a grant for teaching-preparations 
from the local Government, and has decided that its 
‘types’ must be kept on the spot for reference, indicate 
that this is the standard the Trustees wish realised. But 
grants of money and the possession of historic ‘ types’ 
are not enough; equally essential are well-qualified paid 
assistants and reliable machinery for collecting new 
material and replenishing old.”’ 


A very interesting paper is contributed on the magic 
origin of Moorish designs to the Journal of the Anthropo- 
logical Institute (July-December, 1904) by Dr. Wester- 
marck. The magic consists entirely in the methods 
employed to ward off the evil eye, the fear of which is 
so potent in countries bordering the Mediterranean. The 
designs consist of hands, crosses, eyes, rosettes, squares, 
octagons, triangles, and innumerable conventional em- 
broidery patterns; but they are alf grouped round one 


NO. 1870, VoL. 72 | 


central idea, the intention being to throw back the 
evil influence emanating from the eye, by some counter- 
charm, ‘This is usually done by stretching out the five 
fingers of the right hand, and Dr. Westermarck shows 
how all these various designs can be traced to some 
elaboration of fives, originally representing the five fingers, 
or of eyes, for if baneful energy can be transferred by 
the eye, it can obviously also be thrown back by the eye. 
Sixty-two illustrations of these counter-charms accompany 
the article. 


In the course of a note on the supply of water to leaves 
on a dead branch, printed as part ii. of vol. xi. of the 
Scientific Proceedings of the Royal Dublin Society, Prof. 
HW. H. Dixon adduces evidence, based on experiment, to 
show that when a portion of a stem is killed by heat, the 
cells give off poisonous or plasmolysing substances; for 
some such reason it appears that leaves attached to a 
dead branch wither much more rapidly than leaves on a 
living twig. In the first part of the same volume Mr. J. 
Adams discusses the effect of very low temperatures on 
moist seeds. 


Mr. D. Hooper has a historical and explanatory note 
on the ancient eastern medicine known as lycium or 
rusot in the Journal of the Asiatic Society of Bengal 
(vol. [xxiit., part ii, No. 4). The identity of rusot with 
the Indian lycium of the ancients was first pointed out 
by Dr. J. F. Royle, who found out that it is an inspissated 
extract prepared from the wood and roots of several species 
of Berberis. Mr. Hooper's analyses of four specimens 
indicate an amount of berberine varying from 3 per cent. 
to nearly 8 per cent. The dried stem of Berbevis aristata 
is officinal in India, and a tineture is often recommended 
in the treatment of fever. 


In the island of St. Vincent the Imperial Department 
of Agriculture for the West Indies controls an agricultural 


school and a fand settlement scheme in addition to the 
botanic gardens. In the report for 190q-5 Mr. W. N. 
Sands, the agricultural superintendent, registers a dis- 


tribution of nearly 30,000 plants, of which more than 
two-thirds were cacao, and, besides, smaller numbers of 
sisal bulblets, coffee, lime, and other economic plants. 
Many of these were distributed to allottees on the land 
settlement estates who cultivate cacao, canes, cassava, 
yams, and sweet potatoes. Mr. Sands, reviewing the 
progress of the cotton industry, has the satisfaction of 
recording that much of the sea-island cotton was the best 
produced under the auspices of the British Cotton Growing 
Association, and had realised seventeen pence per pound. 


Mr. W. E. Cooke, Government astronomer for Western 
Australia, has sent us a communieation explaining a novel 
plan that he has adopted for giving miore definiteness to 
the weather forecasts issued in that colony. Each fore- 
cast for a definite district is subdivided into specific items, 
to each of which a figure is attached, ‘‘1’’ representing 
that the occurrence prognosticated has only the barest 
possibility of being successful, and so on, up to ‘ 5,” 
which indicates that the prediction may be relied upon 
with almost absolute certainty. Each item of the forecast 
has therefore a ‘‘ weight ’’ attached to it; on the whole, 
Mr. Cooke states that the new method has proved a dis- 
tinct success, and that while people find that whenever the 
figure 5 appears the forecast is fulfilled in 99 cases 
out of roo, they do not feel so disappointed in case of 
failure when the lower numbers are attached, or as when, 
under the usual method, equal weight is attached to the 
whole forecast. 
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WE have received the report of the Falmouth Observ- 
atory for the year 1904, reprinted from the seventy-second 
annual report of the Royal Cornwall Polytechnic Society. 
This observatory has for many years done excellent work 
in connection with meteorology and magnetism, as well as 
by the collection of sea-temperature observations at various 
places off the coast of Falmouth. The station has for 
many years been adopted by the Meteorological Office as 
one of its first-class observatories, and hourly observations 
or means have been regularly published in the official re- 
ports of that office. With regard to magnetism, the 
Falmouth Observatory has become additionally important, 
in consequence of the recording magnets at Kew and 
Greenwich being somewhat affected by the electric trams 
in those neighbourhoods. 


Dr. ALBERTO AGGAZzOTTI, writing in the Atti dei Lincei, 
xiv., (1), 12, describes some experiments conducted in the 
physiological laboratory at Turin on the effects of rare- 
faction on the respiration of the orang-utan. The animal 
on which the observations were made was brought from 
Borneo by Count Mario Peracca, who handed it over 
to Prof. Angelo Mosso for the investigation. It is de- 
scribed as being of good disposition and intelligent; at 
first it resisted the attempts to place it in the receiver, 
and tried to destroy the apparatus, but when it realised 
what was being done, it not only offered no further resist- 
ance, but even helped the experimenter in attaching the 
pneumograph and other necessary apparatus to it. A 
moderate rarefaction produced no injurious effects pro- 
vided that the restoration of normal pressure was not 
effected too rapidly; at 450 millimetres of pressure the 
animal became more tranquil, at 300 millimetres it fell 
asleep, while at 270 millimetres it became seriously ill 
and fell down insensible. The respiration altered in 
character between 450 millimetres and 470 millimetres with 
an increase of frequency and a decrease of intensity, while 
at 300 millimetres it became irregular and spasmodic. 
These changes fairly well agree with those observed in 
other animals, particularly man. 


Mr. C. Mosrey has arranged an edition of White’s 
“* Selborne " for students, in which the whole of the letters 
are classified under subjects, giving the reader all that 
Gilbert White wrote on one topic under one head. As 
the subjects will be arranged alphabetically, the work will 
be one of reference as well as for reading consecutively. 
Mr. Elliot Stock is to publish the book during the coming 
season. 


We have received a copy of the first fasciculus of vol. 
Xxxv. of the Mémoires de la Société de Physique et 


d'Histoire naturelle de Genéve. This part of the trans- 
actions contains, with other interesting papers, the 
president's report for 1904. Dr. Auguste Wartmann- 


Perrot successively passes in review the administrative | 


events of the vear, refers in eulogistic terms to the work 
of eminent members of the society deceased during the 
Previous year, and recapitulates briefly the scientific 
subjects discussed in the meetings of the society during 
1904. The biographical notices contained in the presi- 
dent’s report include those of Charles Soret, renowned 
for his work in crystallography; of Albert Rilliet, the 
chemist; and of Wilhelm His, the anatomist. The 
scientific activity of the society is summarised concisely 
under subjects, and this part of the report will serve 
men of science as a [ull index of the work done by 
members of the Geneva Society during 1904. The presi- 
dent’s statement is a useful account of a good year’s work, 
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OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN SEPTEMBER :— 


Sept. 4. Ceres in opposition to the Sun (Ceres mag. 774). 

2 9 «67h. 33m. to Sh. 37m. Moon occults y Libre 
(mag. 4°1). : 

3, & Joh, 20m. Minimum of Algol (8 Persei). 

ay Wy eda, Moon in conjunction with Saturn (Saturn 
i er Sh) 

3914. 12h, 42m. to 1gh. 11m. Transit of Jupiter’s Sat. ITI. 
(Ganymede). 

1214. 23h. Mercury at greatest elongation, 17° 54’ W. 

1915. Venus. Illuminated portion of disc = 0°787, o. 


Mars =0'851. 


317. 10h. 35m. to 1th. 36m. Moon occults w Ceti (mag. 
4/4). 

118. gh. sym. to 10h. 55m. Moon oceults / Tauri 
(mag. 4°3). : 

+19. 10h. 36m. to 10h. 59m. Moon occults y Tauri 
(mag. 3°9). — 

319. 13h. 56m. to 14h. 37m. Moon occults 71 Tauri 
(mag. 4°6). . 

219. 5h. 13m, to 16h. 36m. Moon occults 6! Tauri 
(mag. 3'9). Fe : 

+19. 15h, 18m. to 16h, 31m. Moon occults @? Tauri 
(mag. 3°6). : 

x19. 20h. 24m. to 2th. im. Moon occults @ Tauri 
(mag. 1‘I). a 

1,20. I4h. Ceres 9’ N. of 89 Aquarii (mag. 4'9). ’ ; 

3221. Saturn. Major axis of ring =43°°30, Minor axis 
Ste HG 

3,19. 14h, Moon in conjunction with Jupiter (Jupiter 
4 16’ N.). 

128 12h. 3m. Minimum of Algol (8 Persei). 


OBSERVATIONS OF PLANETS.—The results of a number of 
recent observations of Saturn and Jupiter are recorded by 
Mr. Denning in the Observatory for August. Using the 
12}-inch Calver reflector, some excellent observations of 
Saturn were obtained during the morning twilight in June 
and July. The region north of the multiple belt in the 
northern hemisphere was seen to be the brightest part of 
the planet—not the equatorial zone, as previously. <A 
small white spot was detected on the N. edge of the 


great belt on July 6, and estimated to be central at 
13h. gom. A small white spot was seen in the N. 


temperate zone on the follawing dates in the positions and 


at the times stated :— 
Transit time 
m. 


Long. System IT. 


[Vil ys TSO) 72°7 
ag 8 ae 26 15 35 ae 673 
ap 2 de aoe 12 35 69°5 


Observing the Great Red Spot on Jupiter on June 24 
and July ©, Mr. Denning found it to be central at 
15h. 43m. and 15h. 40m. respectively, the corresponding 
longitudes being 25°-1 and 24°-8. Comparing these longi- 
tudes with those published in the April Observatory, it 
is seen that during the period that Jupiter has been too 
near to the sun to be observable, the motion has con- 
formed precisely with system ii. of the ephemerides based 
on a rotation period of oh. 55m. 40-63s. An observation 
made by the Rev. T. E. R. Phillips confirms the above 
observation of July 6. 


Proper Motions of tHE Hyapes.—aA discussion of the 
proper motions of the Hyades group is the raison d’étre 
of No. 14 of the Publications of the Astronomical Labor- 
atory at Groningen. The plates from which the proper 
motions were derived were obtained by Prof. Donner at 
Helsinglors and discussed by Profs. Kapteyn and W. 
de Sitter. 

In the introduction to the volume Prof. Kapteyn gives 
a most interesting discussion of the results obtained by 
his method of determining proper motions, the method 
employed in the present case, in which a plate is exposed 
on a certain area and then packed away for a number 
of years, exposed again on the same area, and then de- 
veloped and measured. One of the gravest objections to 
this method was the fear that the plates would deteriorate 
during the interval between the two exposures, but Prof. 
KKapteyn disposes of this objection by stating that not a 
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single plate of the present series, for which the interval 
was between four and five years, has had to be rejected. 
These plates were by Schleussner, on plate glass, and the 
method of preservation employed by Prof. Donner is ex- 
plained. 

As regards the length of exposure, Prof. Kapteyn states 
that, whilst i¢ must be chosen in accordance with the 
particular work contemplated, it must be such as to give 
at least one hundred easily measured stars on each plate. 
Another objection raised against this method was that of 
accuracy as compared with the older method, but from 
a comparison of the probable errors now obtained with 
those obtained at Paris and Potsdam in the carte du ciel 
work, Prof. Kapteyn shows that the advantage is with 
the new method. He further concludes that to attain a 
given degree of accuracy the labour involved in the present 
method is at the very least seven times smaller than it 
would be by employing the older method. 

The value for the proper motion of the Hyades group 
adopted by Prof. Donner is 

In R.A. + 0”0900= + .0°00624s. | 

vy Wecl (01-0250 f} 
Reduced to the system given in Publication No. 9, this 
becomes 

In R.A. +07'1107 = + 0'00767s. 

», Decl. —0”:0259 


which is equivalent to a total proper motion of 
o”.1137 in position angle 103°.17. 
The general catalogue contains 395 stars, and of these 
42 are considered as very probably belonging to the group, 


1g are given as “‘ probable,’’ and 16 are regarded as 
** doubtful.” 


VaRIAtIoNs oF LatitupE.—In Nos. 4040-4041 of the 
Astronomische Nachrichten Mr. Wimura, of the Inter- 
national Latitude Observatory at Mizusawa, gives the 


results of u series of latitude observations made by Mr. 
Nakano and himself during the year March 28, 1903, to 
March 31, 1904. Simultaneous observations of four groups 
were made each night, their principal aims being (1) to 
examine whether there exists any regular diurnal change 
of latitude of a measurable quantity; (2) to see how large 
are the systematic differences between the variation of 
latitude from this (four groups) series of observations and 
that from the two groups observations for the international 
service. The mean declinations and proper motions of 
the stars observed were taken from the international 
service work, and the value of the ‘*‘ aberration constant ”’ 
employed was 20".512, Great care was taken during the 
reductions to eliminate accidental errors, and it was found 
that the personal equation between the two observers was 
practically negligible. The measures and their reductions 


are given in detail, and lead to the conclusion that ‘* Any 
systematic diurnal change of latitude of a measurable 
quantity cannot exist at all.’ The subsequent com- 


parison of the results of these observations with those 
obtained for the international service shows that no 
systematic differences exist between the four groups 
observations and the two groups observations made for 
the international service. 


A PROPOSED NEW METHOD FOR DETERMINING THE SOLAR 
Raoviation.—In No. 4037 of the Astronomische Nachrichten 
Prof. Ceraski proposes a new method whereby the absorp- 
tion of our atmosphere might be eliminated from observ- 
ations of the changes in the solar radiation. His proposi- 
tion is that the light of the telescopic planets should be 
regularly observed photometrically. If the variation of the 
solar radiation is great enough, it should be shown in the 
amount of light reflected by the planets, and a long period 
of photometric observations of these, such as he proposes 
would show the sympathetic variations, whilst, if suitable 
comparison stars were employed, the differential effect of 
the earth’s atmosphere would not affect the results. 


Tne Care Oxservatory.—The opening paragraphs of 
Sir David Gill’s report for the year 1904 deeply lament 
the loss sustained by the Cape Observatory, and science 
in general, by the death of Mr. Frank McClean, F.R.S., 
ta whose generosity the observatory owes an important 
part of its equipment. 
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The new transit circle has been thoroughly examined 
and its observers trained during the past twelve months, 
and it is now ready for routine work. It was found that 
by using the Repsold-Struve apparatus, in which a 
travelling wire actuated by clockwork is employed, the 
magnitude equation in right ascension observations might 
be almost, if not entirely, eliminated. 

Preliminary trials of the new sidereal clock showed that 
the daily rate never varied more than +0-03s.; but even 
this is to be improved by a new arrangement by which 
the top and bottom of the pendulum will be kept at the 
same temperature. In order to preserve a more equable 
temperature inside the case, an enclosing chamber 8 feet 
square and 13 feet high has been erected about it. 

Owing to an unfortunate accident, the driving worm 
and sector of the Victoria telescope were damaged, and 
have had to be sent to Sir Howard Grubb for repair. 
In consequence, the new objective prism has not yet been 
tested. 

A number of observations were made with the transit 
and equatorial instruments during the year, and 185 plates 
(containing 117,073 stars) for the Astrographic Catalogue 
were measured. The total number of plates measured is 
now 760, containing more than 440,000 star images, corre- 
sponding to about 200,000 different stars. 

In the astrophysical department 74 star-spectra were 
photographed, and of these 30 have been measured, and 
a number of radial velocities deduced. 


RECENT ADVANCES IN THE CHEMISTRY 
OF ALBUMIN.* 


U NTIL recently, one of the main objects in studying the 
proteids was to classify them into characteristic 
groups by the aid of certain reactions. This has now 
given place to problems of a different nature—the investi- 
gation of the quantitative decomposition of the albumin 
molecule, the progressive degradation and study of the con- 
stituent parts, and the determination of the nature of 
what may be termed the stones of the molecular edifice ; 
finally, the arrangement of these materials in the con- 
struction of the albumin molecule. 


The task of separating the constituents of the 
albumin molecule is stiff far from complete. The 
reason for this lies in the difficulty connected with 


their isolation, for they are particularly troublesome to 
purify. An important advance was made when Emil 
Fischer discovered the ester method of separating the 
amino-acids by distilling them in a vacuum. The 
method bore immediate fruit in the discovery of phenyl- 
alanine and a-proline (pyrrolidinecarboxylic acid). Fischer 
has shown, moreover, that certain amino-acids, like alanine, 
phenyl-alanine, and serine (hydroxyaminopropionic acid) 
are invariable constituents of the albumin molecule, whilst 
hydroxy-a-proline, discovered by Fischer, is another widely 
distributed constituent. Ehrlich has found that the leucine 
from albumin, long considered a simple substance, is a 
mixture of at least two bodies. Hopkins and Cole have 
succeeded in separating tryptophane in a pure state, a 
substance which had long eluded the attempts of physio- 
logists to isolate, and which they have pronounced to 
be skatolaminoacetic acid. Skraup has obtained from 
casein a whole series of new products belonging to the 
group of diamino- and hydroxyamino-acids—diamino- 
glutaric acid, diaminoadipic acid, hydroxyaminosebacic 
acid, and caseanic and caseinic acids of unknown structure. 

New substances are constantly being added to the list 
of what may be termed molecular fragments, which now 
amount to about twenty individuals. 

There still remains the carbohydrate group of albumins. 
F. Miller has shown that glucosamine from mucine and 
egg-albumin forms an interesting link between the sugar 
group and the amino-acids, We are still ignorant of the 
part played by the carbohydrate in its connection with 
albumin. We cannot say whether it is a loose combination 
or a mechanical admixture. 

The enormous number of products gives some indica- 
tion of the complexity of the problem which the study 


1 Abstract of an article by Emil Abderbalden contributed to ‘* Medizinische 
Klinik," 1905, Nos. 1 and 2. 
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of albumin affords. Furthermore, before a synthesis 
can be successfully attempted, it is necessary to know 
whether these substances are primary or secondary pro- 
ducts formed directly or indirectly by the action of the 
reagent, and here again the field is still untraversed. 

Whilst great similarity exists among the constituent parts 
of the molecule, there is a wide difference in the propor- 
tions of each present. The profamines, which are obtained 
from the milt (testicles) of fishes, and represent some of 
the simplest proteids, contain a large proportion of diamino- 
acids and a small quantity of monoamino-acids; the 
kindred histones, on the other hand, contain a much 
smaller proportion of diamino-acids, but the whole group 
of monoamino-acids. Through a series of gradations we 
arrive finally at substances like the proteids of silk and 
elastin, which are exceptionally rich in monoamino-acids. 

A comparison of the composition of the individual 
albumins of food and of the living body leads to the con- 
clusion that in digestion deep-seated changes must occur. 
Moreover, the view is steadily growing that the albumin 
mclecule forms the basis of the two other important groups 
of food-stuffs, fats and carbohydrates. The decomposition 
which certain albumin fragments undergo promises to 
throw new light on the changes which occur in the 
Organism and on the formation of pathological products. 

Granted that the whole series of albumin products 
were known, their relative arrangement in the molecule 
would still remain to be discovered. Attempts have been 
made by using milder reagents to arrest the process of 
degradation at an earlier stage, and so obtain larger mole- 
cular fragments; but great practical difficulties attend the 
method. Nevertheless, by the labours of Fischer and 
Bergell a series of no less than four intermediate 
products between silk and its lowest degradation product 
have been isolated. First, sericoine; secondly, a sub- 
stance containing tyrosine; thirdly, one free from tyrosine ; 
and lastly, a compound which probably belongs to the 
dipeptides mentioned below. This study of partial de- 
gradation of the albumin molecule derives increased 
interest from the behaviour of food albumin in the intes- 
tine, which, as Fischer and Abderhalden have shown by 
their experiments on dogs, probably undergo neither slight 
nor yet complete decomposition, but partial hydrolysis. 
It will be an attractive problem to determine how far 
food albumin may be degraded and yet afford nutriment 
for the organism. : 

If the process of decomposition cannot furnish the 
necessary information about the structure of the albuniin 
molecule, the reverse process of synthesis may effect the 
desired ‘object. E. Fischer has with wonderful experi- 
mental ingenuity and skill successfully followed this path 
of research. The classical memoirs on the polypeptides 
have already been referred to in the pages of Nature. 
By combining two molecules of amino-acids, the dipeptides, 
glycyl-glycine, alanyl-alanine, and leucyl-leucine have been 
obtained, as well as mixed dipeptides, e.g. glycyl-alanine, 
alanyl-glycine, &c. By uniting three and more molecules, 
tri- and tetra-peptides, &c., are formed. The longest chain 
of this character is pentaglycine, consisting of a group of 
five linked glycine molecules. 

But, as we have seen, the degradation products of 
albumin are not all monoamino-acids, but include hydroxy- 
and diamino-compounds, and peptides of these substances 
have also been prepared. These products show an un- 
mistakable likeness to the natural peptones. They give 
the usual reactions—the biuret reaction, precipitation by 
phosphotungstic acid, and hydrolysis by trypsin. .A 
peculiar interest centres round the different behaviour of 
the peptides towards the pancreatic ferment. Whereas 
glycyl-l-tyrosine and glycyl-Lleucine are easily hydrolysed, 
glycyl-glycine and glycyl-alanine are unattacked by the 
ferment. 

These experiments, as Fischer has pointed out, are not 
only useful in indicating the physiologically important com- 
pounds among the numerous synthetic materials obtained 
by him, but show, by the experience so gained, the possi- 
bility of discovering the different kinds of linking which 
exist among the amino-acids of the albumin molecule, 

We may anticipate from these investigations some know- 
ledge of the cause whereby different parts of the molecule 
resist or retard the action of the ferment. Ife TB (Ce 
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ON THE ORIGIN OF EOLITHS.* 


FoR some time past the question of the existence of 

man in different countries during the Tertiary period, 
based upon flints bearing traces of intentional work, has 
occupied the lively attention of ‘* prehistorians’’ in 
numerous parts of the globe—in France, England, 
Germany, Russia, Egypt, India, &c. 

According to the eminent Belgian geologist, M. Rutot, 
who has placed himself at the head of this new move- 
ment, we must add to the Palzolithic and Neolithic periods 
a period more ancient still, which has received the name 
of Eolithic. This does not comprise any type of instru- 
ment chipped into an intentional form, but only natural 
forms utilised at once. These primitive and rough tools 
have received the name of eoliths. It is believed that 
they may be recognised by the presence of secondary 
work (retouches), that is to say, the removal of small 
flakes in apparently a systematic manner, in accordance 
with the needs of the case, or resulting from the wear 
of the flint by use. 

An enormous quantity of eoliths are found in the 
Quaternary gravels mixed with instruments of determinate 
and classic forms. In the gravels of the north of France 
and of Belgium, M. Rutot has described several industries 
of this kind, the Rentelian, the Mafflian, the Mesvinéan, 
&c. But such objects are equally met with in beds of 
far greater antiquity; the chipped stones of the Oligocene 
of Thenay, of the Miocene of Otta and Aurillac, of the 
Pliocene of England, &c., are eoliths; and here the 
question becomes far more grave, inasmuch as the adepts 
in the new theories rely on these facts to admit the 
existence of man or his immediate precursor during the 
Tertiary period. 

For twenty years I have not ceased to combat these 
theories; first, because it appeared to me to be imprudent 
to admit the existence of Tertiary man in the absence 
of all direct, that is to say, in the absence of osteological 
evidence, and secondly, because [ have always been con- 
vinced that the eoliths are due to natural causes. 1 had, 
indeed, had occasion to meet with them in all the ancient 
alluvia of torrential character in which flints were present. 
In Auvergne, and in the Velay, in the course of my explor- 
ations in connection with the geological map, I had found 
them at numerous points in the midst of Oligocene or 
Miocene beds occupying thousands of square kilometres 
in extent. I asked myself how experiments could be 
undertaken to solve the problem of the eoliths, when M. 
Laville, of the cole des Mines, brought before M. 
Cartailhac, correspondent of the institute, Dr. Obermaier, 
and myself some experiments carried on daily, but un- 
intentionally, in an industrial establishment. 

There are in the Commune of Guerville, near Mantes, 
some works in which cement is made from a mixture of 
chalk and plastic clay. The chalk, as usual, contains 
blocks of flint which are rejected by the diggers. Trucks 
convey the chalk from the quarry to the neighbouring 
works, and deliver it with a certain quantity of clay into 
circular vats called délayeurs. These are about § metres 
in diameter and 1-40 metres in depth. The water which 
serves them arrives by pipes, and is discharged through 
lateral sieves, carrying with it the finest particles of the 
mixture of chalk and clay. The water is set in motion 
by a horizontal wheel, above the level of the water, but 
from its spokes are suspended harrows (herses) of cast- 
iron dipping into the water; the speed of rotation of the 
wheel is about 4 metres at its circumference. 

The water is thus driven into a tumultuous movement, 
which carries away not only the particles of chalk and 
clay, but also a certain number of flints which have 
escaped the attention of the workmen, and have been 
thrown into the vats together with the chalk. These 
flints are therefore subjected to blows one against the 
other which during a period of twenty-nine hours must be 
extremely numerous. When the machinery is stopped, the 
flints remain at the bottom of the vat, where they are 
covered by a coating of chalk. They are taken out of the 
vats to be washed and placed in heaps, as they are useful 
for making concrete. 

Now these bits of flint that while in the vats have 


1 Translation of a paper by M. Marcellin Boule in the Compt s rendus of 
the Paris Academy of Sciences (June 26). 
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undergone the dynamic action of an artificial whirlpool 
in all points comparable with the dynamic action of a 
torrential current of water, present all the characteristics 
of the ancient river-gravels; it is easy to find among 
them, after a few minutes’ search, all the most charac- 
teristic forms of eoliths, such as are given as typical. 
My colleagues and I have been able to make a collection 
of flints admirably retouchés, identical with the forms 
called by M. Rutot hammer-stones, planes, notched flints, 
&c. We have also collected flints showing the cone of 
percussion, which is generally regarded as an infallible 
mark of intentional fashioning. 


THE BRITISH ASSOCIATION. 
INAUGURAL ApDDREssS By Pror. G. H. Darwin, M.A., 
LL.D., Pu.D., F.R.S., PRESIDENT OF THE ASSOCIATION. 


Part II,? 


Tuus far we have been concerned with the almost in- 
conceivably minute, and I now propose to show that 
similar conditions prevail on a larger scale. 

Many geological problems might well be discussed from 
my present point of view, yet 1 shall pass them by, and 
shall proceed at once to Astronomy, beginning with the 
smallest cosmical scale of magnitude, and considering after- 
wards the larger celestial phenomena. 

The problems of cosmical evolution are so complicated 
that it is well to conduct the attack in various ways at 
the same time. Although the several theories may seem 
to some extent discordant with one another, yet, as I have 
already said, we ought not to scruple to carry each to its 
logical conclusion. We may be confident that in time the 
false will be eliminated from each theory, and when the 
true alone remains the reconciliation of apparent disagree- 
ments will have become obvious. 

The German astronomer Bode long ago propounded a 
simple empirical law concerning the distances at which 
the several planets move about the sun. It is true that 
the planet Neptune, discovered subsequently, was found to 
be considerably out of the place which would be assigned 
to it by Bode’s law, yet his formula embraces so large 
a number of cases with accuracy that we are compelled to 
believe that it arises in some manner from the primitive 
conditions of the planetary system. 

The explanation of the causes which have led to this 
simple law as to the planetary distances presents an 
interesting problem, and, although it is still unsolved, we 
may obtain some insight into its meaning by considering 
what | have called a working model of ideal simplicity. 

Imagine then a sun round which there moves in a circle 
a single large planet. I will call this planet Jove, because 
it may be taken as a representative of our largest planet, 
Jupiter. Suppose next that a meteoric stone or small 
planet is projected in any perfectly arbitrary manner in 
the same plane in which Jove is moving; then we ask 
how this third body will move. The conditions imposed 
may seem simple, yet the problem has so far overtaxed 
the powers of the mathematician that nothing approach- 
ing a general answer to our question has yet been given. 
We know, however, that under the combined attractions 
of the sun and Jove the meteoric stone will in general 
describe an orbit of extraordinary complexity, at one time 
moving slowly at a great distance from both the sun and 
Jove, at other times rushing close past one or other of 
them. As it grazes past Jove or the sun it may often 
but just escape a catastrophe, but a time will come at 
length when it runs its chances too fine and comes into 
actual collision. The individual career of the stone is then 
ended by absorption, and of course by far the greater 
chance is that it will find its Nirvana by absorption in 
the sun. 

Next let us suppose that instead of one wandering 
meteoric stone or minor planet there are hundreds of them, 
moving initially in all conceivable directions. Since they 
are all supposed to be very small, their mutual attractions 
will be insignificant, and they will each move almost as 
though they were influenced only by the sun and Jove. 


1 Delivered at Johanneshurg on August 30. The first part of the Address, 
delivered at Cape Town on August 15, appeared in NaTurE of August 17. 
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Most of these stones will be absorbed by the sun, and the 
minority will collide with Jove. 

When we inquire how long the career of a stone may 
be, we find that it depends on the direction and speed with 
which it is started, and that by proper adjustment the delay 
of the final catastrophe may be made as long as we please. 
Thus by making the delay indefinitely long we reach the 
cenception of a meteoric stone which moves so as never 
to come into collision with either body. 

There are, therefore, certain perpetual orbits in which 
a meteoric stone or minor planet may move for ever with- 
out collision. But when such an immortal career has been 
discovered for our minor planet, it still remains to discover 
whether the slightest possible departure from the pre- 
scribed orbit will become greater and greater and ulti- 
mately lead to a collision with the sun or Jove, or whether 
the body will travel so as to cross and re-cross the exact 
perpetual orbit, always remaining close to its Ube ie 
slightest departure inevitably increases as time goes on, 
the orbit is unstable; if, on the other hand, it only leads 
to a slight waviness in the path described, it is stable. 

We thus arrive at another distinction: there are per- 
petual orbits, but some, and indeed most, are unstable, 
and these do not offer an immortal career for a meteoric 
stone; and there are other perpetual orbits which are 
stable or persistent. The unstable ones are those which 
succumb in the struggle for life, and the stable ones are 
the species adapted to their environment. 

lf, then, we are given a system of a sun and large 
planet, together with a swarm of small bodies moving 
in all sorts of ways, the sun and planet will grow by 
accretion, gradually sweeping up the dust and rubbish 
of the system, and there will survive a number of small 
planets and satellites moving in certain definite paths. 
The final outcome will be an orderly planetary system in 
which the various orbits are arranged according to some 
definite law. 

But the problem presented even by a system of such 
ideal simplicity is still far from having received a complete 
solution. No general plan for determining perpetual orbits 
has yet been discovered, and the task of discriminating 
the stable from the unstable is arduous. But a beginning 
has been made in the determination of some of the zones 
surrounding the sun and Jove in which stable orbits are 
possible, and others in which they are impossible. — There 
is hardly room for doubt that if a complete solution for 
our solar system were attainable, we should find that the 
orbits of the existing planets and satellites are numbered 
amongst the stable perpetual orbits, and should thus 
obtain a rigorous mechanical explanation of Bode’s law 
concerning the planetary distances. oe: 

It is impossible not to be struck by the general similarity 
between the problem presented by the corpuscles moving 
in orbits in the atom, and that of the planets and satellites 
moving in a planetary system. It may not, perhaps, be 
fanciful to imagine that some general mathematical method 
devised for solving a problem of cosmical_ evolution may 
find another application to miniature atomic systems, and 
may thus lead onward to vast developments of industrial 
mechanics. Science, however diverse its aims, is a whole, 
and men of science do well to impress on the captains of 
industry that they should not look askance on those 
branches of investigation which may seem for the moment 
far beyond any possibility of practical utility. | 

You will remember that I discussed the question as to 
whether the atomic communities of corpuscles could be 
regarded as absolutely eternal, and that I said that the 
analogy of other moving systems pointed to their ultimate 
mortality. Now the chief analogy which 1 had in my 
mind was that of a planetary system. 

The orbits of which I have spoken are only perpetual 
when the bodies are infinitesimal in mass, and meet with 
no resistance as they move. Now the infinitesimal body 
does not exist, and both Lord Kelvin and Poincaré concur 
in holding that disturbance will ultimately creep in to 
any system of bodies moving even in so-called stable orbits ; 
and this is so even apart from the resistance offered to 
the moving bodies by any residual gas there may be 
scattered through space. The stability is therefore only 
relative, and a planetary system contains the seeds of its 
own destruction. But this ultimate fate need not disturb 
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us either practically or theoretically, for the solar system 
contains in itself other seeds of decay which will probably 
bear fruit long before the occurrence of any serious dis- 
turbance of the kind of which I speak. 

Before passing on to a new topic f wish to pay a tribute 
to the men to whom we owe the recent great advances 
in theoretical dynamical astronomy. As treated by the 
master-hands of Lagrange and Laplace and _ their 
successors, this branch of science hardly seemed to afford 
scope for any great new departure. But that there is 
always room for discovery, even in the most frequented 
paths of knowledge, was illustrated when, nearly thirty 
years ago, Hill of Washington proposed a new method of 
treating the theory of the moon’s motion in a series of 
papers which have become classical. ] have not time to 
speak of the enormous fabour and great skilf involved in 
the completion of Hill’s Lunar Theory, by Ernest Brown, 
whom f am glad to number amongst my pupils and 
friends; for 1 must confine myself to other aspects of 
Hill’s work. 

The title of Hill’s most fundamental paper, namely, 
““On Part of the Motion of the Lunar Perigee,’’ is almost 
comic in its modesty, for who would suspect that it con- 
tains the essential points involved in the determination of 
perpetual orbits and their stability? Probably Hill him- 
self did not fully realise at the time the full importance 
of what he had done. Fortunately he was followed by 
Poincaré, who not only saw its full meaning but devoted 
his incomparable mathematical powers to the full theo- 
retical development of the point of view 7 have been laying 
before you. 

Other mathematicians have also made contributions to 
this line of investigation, amongst whom I may number 
my friend Mr. Hough, chief assistant at the Royal Observ- 
atory of Cape Town, and myseff. But without the work 
of our two great forerunners we should still be in utter 
darkness, and it would have been impossible to give even 
this slight sketch of a great subject. 

The theory which f have now explained points to the 
origin of the sun and planets from gradual accretions of 
meteoric stones, and it makes no claim to carry the story 
back behind the time when there was already a central 
condensation or sun about which there circled another 
condensation or planet. But more than a century ago 
an attempt had already been made to re-construct the 
history back to a yet remoter past, and, as we shall see, 
this attempt was based upon quite a different supposition 
as to the constitution of the primitive solar system. TI 
myself believe that the theory I have just expfained, as 
well as that to which f am coming, contains essential 
elements of truth, and that the apparent discordances will 
some day be reconciled. The theory of which 1 speak 
is the celebrated nebular hypothesis, first suggested by 
the German philosopher Kant, and later re-stated in- 
dependently and in better form by the French mathe- 
matician Laplace. 

Laplace traced the origin of the solar system to a nebula 
or cloud of rarefied gas congregated round a central con- 


densation which was ultimately to form the sun. The 
whole was slowly rotating about an axis through its 
centre, and, under the combined influences of rotation 


and of the mutual attraction of the gas, it assumed a 
globular form, slightly flattened at the poles. The justifi- 
ability of this supposition is confirmed by the observations 
of astronomers, for they find in the heavens many nebula, 
while the spectroscope proves that their light at any rate 
is derived from gas. The primeval globular nebula is un- 
doubtedly a stable or persistent figure, and thus Laplace's 
hypothesis conforms to the general laws which I have 
attempted to lay down. 

The nebula must have gradually cooled by radiation 
into space, and as it did so the gas must necessarily have 
lost some of its spring or elasticity. This toss of power 
of resistance then permitted the gas to crowd more cfosely 
towards the central condensation, so that the nebula con- 
tracted. The contraction led to two results, both inevit- 
able according to the laws of mechanics: first, the central 
condensation became hotter; and, secondly, the speed of 
its rotation became faster. The accelerated rotation fed 
ta an increase in the amount of polar flattening, and the 
nebula at length assumed the form of a fens, or of a 
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disc thicker in the middle than at the edges. Assuming 
the existence of the primitive nebula, the hypothesis may 
be accepted thus far as practically certain. 

From this point, however, doubt and difficulty enter 
into the argument. It is supposed that the nebula became 
so much flattened that it could not subsist as a continuous 
aggregation of gas, and a ring of matter detached itself 
from the equatorial regions. The central portions of the 
nebula, when relieved of the excrescence, resumed the 
more rounded shape formerly possessed by the whole. As 
the cooling continued the central portion in its turn became 
excessively flattened through the influence of its increased 
rotation; another equatorial ring then detached itself, and 
the whole process was repeated as before. In this way the 
whole nebula was fissured into a number of rings surround- 
ing the central condensation, the temperature of which 
must by then have reached incandescence. 

Each ring then aggregated itself round some nucleus 
which happened to exist in its cireumference, and so formed 
a subordinate nebula. Passing through a series of trans- 
formations, like its parent, this nebula was finally replaced 
by a planet with attendant satellites. 

The whole process forms a majestic picture of the history 
of our system. But the mechanical conditions of a rotating 
nebula are too complex to admit, as yet, of complete 
mathematical treatment ; and thus, in discussing this theory, 
the physicist is compelled in great measure to adopt the 
qualitative methods of the biologist, rather than the 
quantitative ones which he would prefer. 

The telescope seems to confirm the general correctness 
of Laplace’s hypothesis. Thus, for example, the great 
nebula in Andromeda presents a grand illustration of what 
we may take to be a planetary system in course of form- 
ation. In it we see the central condensation surrounded 
by a more or less ring-like nebulosity, and in one of the 
rings there appears to be a subordinate condensation, 

Nevertheless it is hardly too much to say that every 
stage in the supposed process presents to us some difficulty 
or impossibility. Thus we ask whether a mass of gas of 
almost inconceivable tenuity can really rotate all in one 
piece, and whether it is not more probable that there would 
be a central whirlpool surrounded by more slowly-moving 
parts. Again, is there any sufficient reason to suppose 
that a series of intermittent efforts would lead to the 
detachment of distinct rings, and is not a continuous out- 
flow of gas from the equator more probable? 

The ring of Saturn seems to have suggested the theory 
to Laplace; but to take it as a model leads us straight 
to a quite fundamental difficulty. ff a ring of matter ever 
concentrates under the influence of its mutual attraction, 
it can only do so round the centre of gravity of the whole 
ring. Therefore the matter forming an approximately 
uniform ring, if it concentrates at all, can only fall in on 
the parent planet and be re-absorbed. Some external force 
other than the mutual attraction of the matter forming 
the ring, and therefore not provided by the theory, scems 
necessary to effect the supposed concentration. The only 
way of avoiding this difficulty is to suppose the ring to 
be ill-balanced or lop-sided ; in this case, provided the want 
of balance is pronounced enough, concentration will take 
place round a point inside the ring but outside the planet. 
Many writers assume that the present distances of the 
planets preserve the dimensions of the primitive rings; hut 
the argument that a ring can only aggregate about its 
centre of gravity, which I do not recollect to have seen 
before, shows that such cannot be the case. 

The concentration of an ill-balanced or broken ring on 
an interior point would necessarily generate a planet with 
direct rotation—that is to say, rotating in the same direc- 
tion as the earth. But several writers, and notably Faye, 
endeavour to show—erroncously as I think—that a retro- 
grade rotation should be normal, and they are therefore 
driven to make various complicated suppositions to explain 
the observed facts. But f do not claim to have removed 
the difficulty, only to have shifted it; for the satellites of 
Neptune, and presumably the planet itself, have retrograde 
rotations; and, lastly, the astonishing discovery has just 
been made by William Pickering of a ninth retrograde 
satellite of Saturn, whife the rotations of the eight other 
satellites, of the ring and of the planet itself, are direct. 
Finally, 1 express a doubt as to whether the telescope 
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does really exactly confirm the hypothesis of Laplace, for 
I imagine that what we see indicates a spiral rather than 
a ring-like division of nebulze.* 

This is not the time to pursue these considerations 
iurther, but enough has been said to show that the nebular 
hypothesis cannot be considered as a connected intelligible 
whole, however much of truth if may contain. 

In the first theory which 1 sketched as to the origin 
of the sun and planets, we supposed them to grow by the 
accretions of meteoric wanderers in space, and this hypo- 
thesis is apparently in fundamental disagreement with 
the conception of Laplace, who considered the transform- 
alions of a continuous gaseous nebula. Some years ago 
a method occurred to me by which these two discordant 
schemes of origin might perhaps be reconciled. A gas is 
not really continuous, but it consists of a vast number of 
molecules moving in all directions with great speed and 
frequently coming into collision with one another. Now 
[ have ventured to suggest that a swarm of meteorites 
would, by frequent collisions, form a medium endowed 
with so much of the mechanical properties of a gas as 
would satisfy Laplace’s conditions. If this is so, a nebula 
may be regarded as a quasi-gas, the molecules of which 
are meteorites. The gaseous luminosity which undoubtedly 
is sent out by nebulze would then be due only to incan- 
descent gas generated by the clash of micteorites, while 
the dark bodies themselves would remain invisible. Sir 
Norman Lockyer finds spectroscopic evidence which led 
him long ago to some such view as this, and it is certainly 
of interest to find in his views a possible means of re- 
conciling two apparently totally discordant theories.” How- 
ever, I do not desire to lay much stress on my suggestion, 
for without doubt a swarm of meteors could only maintain 
the mechanical properties of a gas for a limited time, and, 
as pointed out by Prof. Chamberlin, it is difficult to under- 
stand how a swarm of meteorites moving indiscriminately 
in every direction could ever have come into existence. 
But my paper may have served to some extent to suggest 
to Chamberlin his recent modification of the nebular hypo- 
thesis, in which he seeks to reconcile Laplace’s view with 
4 meteoritic origin of the planetary system.* 

We have seen that, in order to explain the genesis of 
planets according to Laplace's theory, the rings must be 
ill-balanced or even broken. Jf the ring were so far from 
being complete as only to cover a small segment of the 
whole circumference, the true features of the occurrences 
in the births of planets and satellites might be better re- 
presented by conceiving the detached portion of matter 
to have been more or less globular from the first, rather 
than ring-shaped. Now this idea introduces us to a group 
of researches whereby mathematicians have sought to 
explain the birth of planets and satellites in a way which 
might appear, at first sight, to be fundamentally different 
from that of Laplace. 

The solution of the problem of evolution involves the 
search for those persistent or stable forms which biologists 
would call species. The species of which 1 am now going 
to speak may be grouped in a family, which comprises all 
those various forms which a mass of rotating liquid is 
capable of assuming under the conjoint influences of gravi- 
tation and rotation. If the earth were formed throughout 
of a liquid of the same density, it would be one of the 
species of this family; and indeed these researches date 
back to the time of Newton, who was the first to explain 
the figures of planets. 

The ideal liquid planets we are to consider must be re- 
garded as working models of actuality, and inasmuch as 
the liquid is supposed to be incompressible, the conditions 
depart somewhat widely from those of reality. Hence, 
when the problem has been solved, much _ uncertainty 
remains as to the extent to which our conclusions will be 
applicable to actual celestial bodies. 

We begin, then, with a rotating liquid planet like the 
earth, which is the first stable species of our family. We 
next impart in imagination more rotation to this planet, 


1 Prof. Chamberlin, of Chicago, has recently proposed a modified form 
of the nebular hypothesis, in whicb he contends that the spiral form is 
rormal. See ‘* Year Book,” No. 3, for 1904, of the Carnegie Institution of 
Washington, pp. 195-258. 

2 Newcomb considers the objections to Lockyer’s theory insuperable. 
See p. 190 of ‘* The Stars."" (London: John Murray, 1904.) 

3 See preceding reference to Cbamberlin’s paper. 
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and find by mathematical calculation that its power of 
resistance to any sort of disturbance is less than it was. 
In other words, its stability declines with increased rota- 
tion, and at length we reach a stage at which the stability 
just vanishes. At this point the shape is a transitional 
one, for it is the beginning of a new species with different 
characteristics from the first, and with a very feeble degree 
of stability or power of persistence. As a still further 
amount of rotation is imparted, the stability of the new 
species increases to a maximum and then declines until a 
new transitional shape is reached and a new species comes 
into existence. In this way we pass from species to species 
with an ever-increasing amount of rotation. 

The first or planetary species has a circular equator like 
the earth; the second species has an oval equator, so that 
it is something like an egg spinning on its side on a table; 
in the third species we find that one of the two ends of 
the egg begins to swell, and that the swelling gradually 
becomes a well-marked protrusion or filament. Finally 
the filamentous protrusion becomes bulbous at its end, and 
is only joined to the main mass of liquid by a gradually 
thinning neck. The neck at length breaks, and we are 
left with two separated masses which may be called planet 
and satellite. It is fair to state that the actual rupture 
into two bodies is to some extent speculative, since mathe- 
miaticians have hitherto failed to follow the whole process 
to the end. 

In this ideal problem the successive transmutations of 
species are brought about by gradual additions to the 
amount of rotation with which the mass of liquid is 
endowed. It might seem as if this continuous addition 
to the amount of rotation were purely arbitrary and could 
have no counterpart in nature. But real bodies cool and 
contract in cooling, and, since the scale of magnitude on 
which our planet is built is immaterial, contraction will 
produce exactly the same effect on shape as augmented 
rotation. I must ask you, then, to believe that the effects 
of an apparently arbitrary increase of rotation may be 
produced by cooling. 

The figures which 1 succeeded in drawing, by means of 
rigorous calculation, of the later stages of this course of 
evolution, are so curious as to remind one of some such 
phenomenon as the protrusion of a filament of protoplasm 
from a mass of living matter, and I suggest that we may 
see in this almost life-like process the counterpart of at 
least one form of the birth of double stars, planets, and 
satellites. 

As | have already said, Newton determined the first of 
these figures; Jacobi found the second, and Poincaré in- 
dicated the existence of the third, in a paper which is 
universally regarded as one of the masterpieces of applied 
mathematics; finally I myself succeeded in determining 
the exact form of Poincaré’s figure, and in proving that it 
is a true stable shape. 

My Cambridge colleague Jeans has also made an 
interesting contribution to the subject by discussing a 
closely analogous problem, and he has besides attacked the 
far more difficult case where the rotating fluid is a com- 
pressible gas. In this case also he finds a family of 
types, but the conception of compressibility introduced a 
new set of considerations in the transitions from species to 
species. The problem is, however, of such difficulty that 
he had to rest content with results which were rather 
qualitative than strictly quantitative. 

This group of investigations brings before us the process 
of the birth of satellites in a more convincing form than 
was possible by means of the general considerations 
adduced by Laplace. It cannot be doubted that the sup- 
posed Laplacian sequence of events possesses a consider- 
able element of truth, yet these latter schemes of trans- 
formation can be followed in closer detail. Jt seems, then, 
probable that both processes furnish us with crude models 
of reality, and that in some cases the first and in others 
the second is the better representative. 

The moon’s mass is one-eightieth of that of the earth, 
whereas the mass of Titan, the largest satellite in the 
solar system, is 1/4600 of that of Saturn. On the ground 
of this great difference between the relative magnitudes 
of all other satellites and of the moon, it is not unreason- 
able to suppose that the mode of separation of the moon 
from the earth may also have been widely different. The 
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theory of which | shall have next to speak claims to trace 
the gradual departure of the moon [rom an original position 
not far removed from the present surface of the earth. If 
this view is correct, we may suppose that the detachment 
of the moon [rom the earth occurred as a single portion 
of matter, and not as a concentration of a Laplacian ring. 

lf a planct is covered with oceans of water and air, or 
if it is formed of plastic molten rock, tidal oscitlations 
must be generated in its mobile parts by the attractions of 
its satellites and of the sun. Such movements must be 
subject to frictional resistance, and the planet’s rotation 
will be slowly retarded by tidal friction in much the same 
way that a fly-wheel is gradually stopped by any external 
cause of [riction. Since action and reaction are equal 
and opposite, the action of the satellites on the ptanet, 
which causes the tidal [friction of which 1 speak, must 
correspond to a reaction of the planet on the motion of the 
satellites. 

At any moment of time we may regard the system com- 
posed of the rotating planet with its attendant satellite 
as a stable species of motion, but the friction of the tides 
introduces forces which produce a continuous, although 
slow, transformation in the configuration. It is, then, 
clearly of interest to trace backwards in time the changes 
produced by such a continuously acting cause, and to 
determine the initial condition from which the system of 
planet and satellite must have been slowly degrading. We 
may also look forward, and discover whither the trans- 
formation tends. 

Let us consider, then, the motion of the earth and moon 
revolving in company round the sun, on the supposition 
that the friction of the tides in the earth is the onty 
effective cause of change. We are, in fact, to discuss a 
working model of the system, analogous to those of which 
I have so often spoken before. 

This is not the time to attempt a complete exposition 
of the manner in which tidal friction gives rise to the 
action and reaction between planet and satellite, nor shall 
I discuss in detail the effects of various kinds which are 
produced by this cause. It must suffice to set forth the 
results in their main outlines, and, as in connection with 
the topic of evolution retrospect is perhaps of greater 
interest than prophecy, { shall begin with the consider- 
ation of the past. 

At the present time the moon, moving at a distance of 
240,000 miles from the earth, completes her circuit in 
twenty-seven days. Since a day is the time of one rota- 
tion of the earth on its axis, the angular motion of the 
earth is twenty-seven times as rapid as that of the moon. 

Tidal friction acts as a brake on the earth, and there- 
fore we look back in retrospect to times when the day 
was successively twenty-three, twenty-two, twenty-one of 
our present hours in length, and so on backward to still 
shorter days. But during all this time the reaction on 
the moon was at work, and it appears that its effect must 
have been such that the moon also revolved round the 
earth in a shorter period than it does now; thus the month 
also was shorter in absolute time than it now is. These 
conclusions are absolutely certain, although the effects on 
the motions of the earth and of the moon are so gradual 
that they can only doubtfully be detected by the most 
refined astronomical measurements. ‘ 

We take the “‘ day,” regarding it as a period of variable 
length, to mean the time occupied by a single rotation of 
the earth on its axis; and the ‘‘ month,” likewise variable 
in absnlute length, to mean the time occupied by the 
moon in a single revolution round the earth. Then, 
although there are now twenty-seven days in a month, 
and although both day and month were shorter in the 
past, vet there is, so far, nothing to tell us whether there 
were more or fewer days in the month in the past. For if 
the day is now being prolonged more rapidly than the 
month, the number of days in the month was greater in 
the past than it now is; and if the converse were true, 
the number of days in the month was less. 

Now it appears from mathematical calculation that the 
day must now be suffering a greater degree of prolongation 
than the month, and accordingly in retrospect we look 
back to a time when there were more days in the month 
than at present. That number was once twenty-nine, in 
place of the present twenty-seven; but the epoch of twenty- 
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nine days in the month is a sort of crisis in the history 
of moon and earth, for yet earlier the day was shortening 
less rapidly than the month. Hence, earlier than the time 
when there were twenty-nine days in the month, there was 
a time when there was a reversion to the present smaller 
number of days. 

We thus arrive at the curious conclusion that there 
is a certain number of days to the month, namely twenty- 
nine, which can never have been exceeded, and we find 
that this crisis was passed through by the earth and moon 
recently; but, of course, a recent event in such a long 
history may be one which happened some millions of years 
ago. 

Fe nunuie our retrospect beyond this crisis, both day 
and month are found continuously shortening, and the 
number of days in the month continues to fall. No change 
in conditions which we need pause to consider now super- 
venes, and we may ask at once, what is the initial stage 
to which the gradual transformation points? I say, then, 
that’ on following the argument to its end the system may 
be traced back to a time when the day and month were 
identical in length, and were both only about four or five 
of our present hours. The identity of day and month 
means that the moon was always opposite to the same 
side of the earth; thus at the beginning the earth always 
presented the same face to the moon, just as the moon 
now always shows the same face to us. Moreover, when 
the month was only some four or five of our present hours 
in length the moon must have been only a few thousand 
miles from the earth’s surface—a great contrast with the 
present distance of 240,000 miles. 

lt might well be argued from this conclusion alone that 
the moon separated from the earth more or less as a single 
portion of matter at a time immediately antecedent to the 
initial stage to which she has been traced. But there exists 
a yet more weighty argument favourable to this view, for 
it appears that the initial stage is one in which the stability 
of the species of motion is tottering, so that the system 
presents the characteristic of a transitional form, which we 
have seen to denote a change of type or species in a 
previous case. 

In discussing the transformations of a liquid planet we 
saw the tendency of the single mass to divide into two 
portions, although we failed to extend the rigorous argu- 
ment back to the actual moment of separation; and now 
we seem to reach a similar crisis from the opposite end, 
when in retrospect we trace back the system to two masses 
of unequal size in close proximity with one another. The 
argument almost carries conviction with it, but I have 
necessarily been compelled to pass over various doubtful 
points. 

Time is wanting to consider other subjects worthy of 
notice which arise out of this problem, yet | wish to point 
out that the earth’s axis must once have been less tilted 
over with reference’ to the sun than it is now, so that the 
obliquity of the ectiptic receives at least a partial explan- 
ation. Again, the inclination of the moon’s orbit may be 
in great measure explained; and, tastly, the moon must 
once have moved in a nearly circular path. The fact 
that tidal friction is competent to explain the eccentricity 
of an orbit has been applied in a manner to which 1 shall 
have occasion to return hereafter. 

In my paper on this subject I summed up the dis- 
cussion in the following words, which I still see no reason 
tomnetract = 

“The argument reposes on the imperfect rigidity of 
solids, and on the internal friction of semi-solids and 
fluids; these are verae causae.. Thus changes of the kind 
here discussed must be going on, and must have gone on 
in the past. And for this history of the earth and moon 
to be true throughout it is only necessary to postulate 
a sufficient lapse of time, and that there is not enough 
matter diffused through space materially to resist the 
motions of the moon and earth in perhaps several hundred 
million years. 

“It hardly seems too much to sav that granting these 
two postulates and the existence of a primeval planet, 
such as that above described, then a system would neces- 
sarily be developed which would bear a strong resemblance 
to our own. 

‘A theory, reposing on wverae causae, which brings into 


AUGUST 31, 1905 | 


quantitative correlation the lengths of the present day 
and month, the obliquity of the celiptic, and the inclin- 
ation and eccentricity of the lunar orbit, must, f think, 
have strong claims to acceptance.’’' 

We have pursued the changes into the past, and | will 
refer but shortly to the future. The day and month are 
both now lengthening, but the day changes more quickly 
than the month. Thus the two periods tend again to 
become equal to one another, and it appears that when 
that goal is reached both day and month will be as long 
as fifty-five of our present days. The earth will then 
always show the same face to the moon, just as it did 
in the remotest past. But there is a great contrast 
between the ultimate and initial conditions, for the ulti- 
mate stage, with day and month both equal to fifty-five 
of our present days, is one of great stability in contra- 
distinction to the vanishing stability which we found in 
the initial stage. 

Since the relationship between the moon and earth is 
a mutual one, the earth may be regarded as a satellite 
of the moon, and if the moon rotated rapidly on her axis, 
as was probably once the case, the earth must at that 
time have produced tides in the moon. The mass of the 
moon is relatively small, and the tides produced by the 
earth would be large; accordingly the moon would pass 
through the several stages of her history much more 
rapidly than the earth. Hence it is that the moon has 
already advanced to that condition which we foresee as the 
future fate of the earth, and now always shows to us the 
same face. 


ence, this ultimate stage when the day and month were 
again identical in length would be one of absolute 
stability, and therefore eternal; but the presence of the 
sun introduces a cause for yet further changes. i do not, 
however, propose to pursue the history to this yet remoter 
futurity, because our system must contain other seeds 
of decay which will probably bear fruit before these further 
transformations could take effect. 

If, as has been argued, tidal friction has played so 
important a part in the history of the earth and moon, 
it might be expected that the like should be true of the 
other planets and satellites, and of the planets themselves 
in their relationship to the sun. But numerical examin- 
ation of the several cases proves concfusively that this 
eannot have been the case. The relationship of the moon 
to the earth is in fact quite exceptional in the solar 
system, and we have still to rely on such theories as that 
of Laplace for the explanation of the main outlines of 
the sofar system. 

I have as yet only barely mentioned the time occupied 
by the sequence of events sketched out in the various 
schemes of cosmogony, and the question of cosmical time 
is a thorny and controversial one. 

Our ideas are absolutely blank as to the time requisite 
for the evolution according to Laplace’s nebular hypothesis. 
And again, if we adopt the meteoritic theory, no estimate 
can be formed of the time required even for an ideal sun, 
with its attendant planet Jove, to sweep up the wanderers 
in space. We do know, indeed, that there is a continuous 
gradation from stable to unstable orbits, so that some 
meteoric stones may make thousands or millions of re- 
volutions before meeting their fate by coflision. Accord- 
ingly, not only would a complete absorption of afl the 
wanderers occupy an infinite time, but also the amount 
of the refuse of the solar system still remaining scattered 
in planetary space is unknown. And, indeed, it is certain 
that the process of clearance is still going on, for the 
earth is constantly meeting meteoric stones, which, pene- 
trating the atmosphere, become luminous through the 
effects of the frictional resistance with which they meet. 

All we can assert of such theories is that they demand 
enormous intervals of time as estimated in years. 

The theory of tidal friction stands alone amongst these 
evolutionary speculations in that we can establish an 
exact but merely relative time-scale for every stage of the 
process. It is true that the value in years of the unit 
of time remains unknown, and it may be conjectured that 
the unit has varied to some extent as the physical con- 
dition of the earth has gradually changed. 


1 Phil. Trans , pt. ii., 1880, p. 833. 
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ft is, however, possible to determine a period in years 
which must be shorter than that in which the whole 
history is comprised. If at every moment since the birth 
moon tidal friction had always been at work in 
such a way as to produce the greatest possible effect, then 
we should find that sixty million years would be consumed 
in this portion of evolutionary history. The trne period 
must be much greater, and it does not seem extravagant 
to suppose that 500 to 1000 million years may have 
elapsed since the birth of the moon. 

Such an estimate would not seem extravagant to 
geologists who have, in various ways, made exceedingly 
rough determinations of geological periods. One such 
determination is derived from measures of the thickness 
of deposited strata, and the rate of the denudation of con- 
tinents by rain and rivers. 1 will not attempt to make 
any precise statement on this head, but [ imagine that 
the sort of unit with which the geologist deals is 100 
million years, and that he would not consider any estimate 
involving from one to twenty of such units as unreasonable. 

Mellard Reade has attempted to determine geological 
time by certain arguments as to the rate of denudation 
of limestone rocks, and arrives at the conclusion that geo- 
logical history is comprised in something fess than 600 
million years.‘ The uncertainty of this estimate is wide, 
and { imagine that geologists in general would not lay 
much stress on it. 

Joly has employed a somewhat similar, but probably fess 
risky, method of determination.* When the earth was still 


| hot, all the water of the globe must have existed in the 
ff the earth and moon were the only bodies in exist-~ 


form of steam, and when the surface cooled that steam 
must have condensed as fresh water. Rain then washed 
the continents and carried down detritus and solubie matter 
to the seas. Common salt is the most widely diffused of 
all such soluble matter, and its transit to the sea is an 
irreversible process, because the evaporation of the sea 
only carries back to the land fresh water in the form of 
rain. tt seems certain, then, that the saftness of the sea 
is due to the washing of the land throughout geological 


| time. 


Rough estimates may be formed of the amount of river 
water which reaches the sea in a year, and the measured 
saltness of rivers furnishes a knowledge of the amount of 
salt which is thus carried to the sea. A closer estimate 
may be formed of the total amount of salt in the sea. On 
dividing the total amount of salt by the annual transport 
Joly arrives at the quotient of about 100 millions, and 
thence concludes that geological history has occupied 100 
million years. f will not pause to consider the several 
doubts and difficulties which arise in the working out of 
this theory. The uncertainties involved must clearly be 
considerable, yet it seems the best of all the purely geo- 
logical arguments whence we derive numerical estimates 
of geological time. On the whole J should say that pure 
geology points to some period intermediate between 50 
and 1000 millions of years, but the upper fimit is more 
doubtful than the fower. Thus far we do not find any- 
thing which renders the tidal theory of evolution untenable. 

But the physicists have formed estimates in other ways 
which, until recently, seemed to demand in the most 
imperative manner a far lower scale of time. According to 
all theories of cosmogony, the sun is a star which became 
heated in the process of its condensation from a condition 
of wide dispersion. When a meteoric stone falls into the 
sun the arrest of its previous motion gives rise to heat, 
just as the blow of a horse’s shoe on a stone makes a 
spark. The fall of countless meteoric stones, or the con- 
densation of a rarefied gas, was supposed to be the sole 
cause of the sun’s high temperature. 

Since the mass of the sun is known, the total amount 
of the heat generated in it, in whatever mode it was 
formed, can be estimated with a considerable amount of 
precision. The heat received at the earth from the sun 
can also be measured with some accuracy, and hence it is 
4 mere matter of calculation to determine how much heat 
the sun sends out in a year. The total heat which can 
have been generated in the sun divided by the annual 


1 “Chemical Denudation in Relation to Geological Time,” Bogue, 


London, 1879; or Roy. Soc., January 23. 1879. 
2 An Eaimate of the Geological Age of the Earth,” Trans. Roy. Dub. 


Soc., vol. vii. series iii., 1902, pp. 23-66. 
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output gives a quotient of about 20 millions. Hence it 
seemed to be iniperatively necessary that the whole history 
of the solar system should be comprised within some 20 
millions of years. 

This argument, which is due to Helmholtz, appeared 
to be absolutely crushing, and for the last forty years the 
physicists have been accustomed to tell the geologists that 
they must moderate their claims. But for myself I have 
always believed that the geologists were more nearly 
correct than the physicists, notwithstanding the fact that 
appearances were so strongly against them. 

And now, at length, relief has come to the strained 
relations between the two parties, for the recent marvellous 
discoveries in physics show that concentration of matter 
is not the only source from which the sun may draw its 
heat. 

Radium is a substance which is perhaps millions of 
times more powerful than dynamite. Thus it is estimated 
that an ounce of radium would contain enough power to 
raise 10,000 tons a mile above the earth’s surface. Another 
way of stating the same estimate is this: the energy 
necded to tow a ship of 12,000 tons a distance of six 
thousand sea miles at 15 knots is contained in 22 ounces 
of radium. The Saxon probably burns five or six thousand 
tons of coal on a voyage of approximately the same length. 
Again, M. and Mme. Curie have proved that radium 
actually gives out heat,’ and it has been calculated that 
a smali proportion of radium in the sun would suffice to 
explain its present radiation. Other lines of argument 
tend in the same direction.” 

Now we know that the earth contains radio-active 
materials, and it is safe to assume that it forms in some 
degree a sample of the materials of the solar system. 
Hence it is almost certain that the sun is radio-active also; 
and besides it is not improbable that an element with so 
heavy an atom as radium would gravitate more abundantly 
to the central condensation than to the outlying planets. 
In this case the sun should contain a Jarger proportion 
of radio-active material than the earth. 

This branch of science is as yet but in its infancy, but 
we already see how unsafe it is to dogmatise on the 
potentialities of matter. 

It appears, then, that the physical argument is not 
susceptible of a greater degree of certainty than that of 
the geologists, and the scale of geological time remains 
in great measure unknown. 

I have now ended my disenssion of the solar system, 
and must pass on to the wider fields of the stellar universe. 


Only a few thousand stars are visible with the unaided 
eye, but photography has revealed an inconceivably vast 
multitude of stars and nebulae, and every improvement in 
that art seems to disclose yet more and more. About 
twenty years ago the number of photographic objects in 
the heavens was roughly estimated at about 170 millions, 
and some ten years later it had increased to about 400 
millions. Although Newcomb, in his recent book on ‘‘ The 
Stars,” refrains even from conjecturing any definite 
number, yet I suppose that the enormous number of 400 
million must now be far below the mark, and photography 
still grows better year by year. It seems useless to con- 
sider whether the number of stars has any limit, for 
infinite number, space, and time transcend our powers of 
comprehension. We must then make a virtue of necessity, 
and confine our attention to such more limited views as 
seem within our powers. 

A celestial photograph looks at first like a dark sheet 
of paper splashed with whitewash, but further examination 
shows that there is some degree of method in the arrange- 
ment of the white spots. It may be observed that the 
stars in many piaces are arranged in lines and sweeping 
trains, and chains of stars, arranged in roughly parallel 
curves, seem to be drawn round some centre. A surface 
splashed at hazard might present apparent evidence of 
system in a few instances, but the frequency of the occur- 
rence in the heavens renders the hypothesis of mere 
chance altogether incredible. 

1 Lord Kelvin has estimated the age of the earth from the rate of increase 


of temperature underground. But the force of bis argument seems to be 
entirely destroyed by this result. 

_7 See W. E. Wilson, Nature, July 9, 1903; and G. H. Darwin, NATURE, 
September 24, 1902. 
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Thus there is order of some sort in the 
although no reason can be assigned for 
arrangement in any particular case, yet it 
obtain general ideas as to the succession 
stellar evolution. 

Besides the stars there are numerous streaks, wisps, 
and agglomerations of nebulosity, the light of which we 
know to emanate from gas. Spots of intenser light are 
observed in less brilliant regions; clusters of stars are 
sometimes imbedded in nebulosity, while in other cases 
each individual star of a cluster stands out clear by itself. 
These and other observations force on us the conviction 
that the wispy clouds represent the earliest stage of develop- 
ment, the more condensed nebulae a Jater stage, and the 
stars themselves the last stage. This view is in agree- 
ment with the nebular hypothesis of Laplace, and we may 
fairly conjecture that the chains and lines of stars repre- 
sent pre-existing streaks of nebulosity. 

As a star cools it must change, and the changes which 
it undergoes constitute its life-history, hence the history 
of a star presents an analogy with the life of an individual 
animal. Now, the object which I have had in view has 
been to trace types or species in the physical world through 
their transformations into other types. Accordingly it falls 
somewhat outside the scope of this address to consider 
the constitution and history of an individual star, interest- 
ing although those questions are. 1 may, however, 
mention that the constitution of gascous stars was first 
discussed from the theoretical side by Lane, and sub- 
sequently more completely by Ritter. On the observational 
side the spectroscope has proved to be a powerful instru- 
ment in analysing the constitutions of the stars, and in 
assigning to them their respective stages of development. 

If we are correct in belicving that stars are conden- 
sations of matter originally more widely spread, a certain 
space surrounding each star must have been cleared of 
nebulosity in the course of its formation. Much thought 
has been devoted to the determination of the distribution 
of the stars in space, and although the results are lack- 
ing in precision, yet it has been found possible to arrive 
at a rough determination of the average distance from star 
to star. It has been concluded, from investigations into 
which 1 cannot enter, that if we draw a sphere round the 
sun with a radius of twenty million millions of miles,? it will’ 
contain no other star; if the radius were twice as great 
the sphere might perhaps contain one other star; a sphere 
with a radius of sixty million millions of miles will contain 
about four stars. This serves to give some idea of the 
extraordinary sparseness of the average stellar population; 
but there are probably in the heavens urban and rural 
districts, as on earth, where the stars may be either more 
or less crowded. The stars are moving relatively to one 
another with speeds which are enormous, as estimated by 
terrestrial standards, but the distances which separate us 
from them are so immense that it needs refined observ- 
ation to detect and measure the movements. 

Change is obviously in progress everywhere, as well in 
each individual nebula and star as in the positions of these 
bodies relatively to one another. But we are unable even 
to form conjectures as to the tendency of the evolution 
which is going on. This being so, we cannot expect, by 
considering the distribution of stars and nebule, to find 
many illustrations of the general laws of evolution which 
I have attempted to explain; accordingly I must confine 
myself to the few cases where we at least fancy ourselves 
able to form ideas as to the stages by which the present 
conditions have been reached. 

Up to a few years ago there was no evidence that the 
law of gravitation extended to the stars, and even now 
there is nothing to prove the transmission of gravity from 
star to star. But in the neighbourhood of many stars the 
existence of gravity is now as clearly demonstrated as 
within the solar system itself. The telescope has disclosed 
the double character of a large number of stars, and the 
relative motions of the pairs of companions have been 
observed with the same assiduity as that of the planets. 
When the relative orbit of a pair of binary or double stars is 
examined, it is found that the motion conforms exactly to 
those laws of Kepler which prove that the planets circle 


heavens, and, 
the observed 
is possible to. 
of events in 


1 This is the distance at which the earth's distance from the sun would 
appear to be 1”, 
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reund the sun under the action of solar gravitation. The 
suceess of the hypothesis of stellar gravitation has been 
so complete that astronomers have not hesitated to explain 
the anomalous motion of a seemingly single star by the 
existence of a dark companion; and it is interesting to 
know that the more powerful telescopes of recent times 
have disclosed, in at least two cases, a faintly luminous 
companion in the position which had been assigned to it 
by theory. 

By an extension of the same argument, certain variations 
in the spectra of a considerable number of stars have 
been pronounced to prove them each to be really double, 
although in general the pair may be so distant that they 
will probably always remain single to our sight. Lastly, the 
variability in the light of other apparently single stars 
has proved them to be really double. A pair of stars may 
partially or wholly cover one another as they revolve in 
their orbit, and the light of the seemingly single star 
will then be eclipsed, just as a lighthouse winks when the 
light is periodically hidden by a revolving shutter. Exact 
measurements of the character of the variability in the 
light have rendered it possible not only to determine the 
nature of the orbit described, but even to discover the 
figures and densities of the two components which are 
fused together by the enormous distance of our point of 
view. This is a branch of astronomy to which much 
careful observation and skilful analysis has been devoted ; 
and I am glad to mention that Alexander Roberts, one of 
the most eminent of the astronomers who have considered 
the nature of variable stars, is a resident in South Africa. 

I must not, however, allow you to suppose that the 
theory of eclipses will serve to explain the variability of 
all stars, for there are undoubtedly others the periodicity 
of which must be explained by something in their internal 
constitution. 

The periods of double stars are extremely various, and 
naturally those of short period have been the first noted ; 
in times to come others with longer and longer periods 
will certainly be discovered. A leading characteristic of 
all these double stars is that the two companions do not 
differ enormously in mass from one another. In_ this 
respect these systems present a strongly marked contrast 
with that of the sun, attended as it is by relatively in- 
significant planets. 

In the earlier part of my address I showed how theory 
indicates that a rotating fluid body will as it cools separate 
into two detached masses. Mathematicians have not yet 
been able to carry their analysis far enough to determine 
the relative magnitudes of the two parts, but so far as we 
can see the results point to the birth of a satellite the 
mass of which is a considerable fraction of that of its 
parent. Accordingly See (who devotes his attention largely 
to the astronomy of double stars), Roberts, and others 
consider that what they have observed in the heavens is 
in agreement with the indications of theory. It thus 
appears that there is reason to hold that double stars 
have been generated by the division of primitive and more 
diffused single stars. 

But if this theory is correct we should expect the orbit 
of a double star to be approximately circular; yet this is 
so far from being the case that the eccentricity of the 
orbits of many double stars exceeds by far any of the 
eccentricities in the solar system. Now See has pointed 
out that when two bodies of not very unequal masses 
revolve round one another in close proximity the conditions 
are such as to make tidal friction as efficient as possible 
in transforming the orbit. Hence we seem to see in tidal 
friction a cause which may have sufficed not only to 
separate the two component stars from one another, but 
also to render the orbit eccentric. 

I have thought it best to deal very briefly with stellar 
astronomy, in spite of the importance of the subject, 
because the direction of the changes in progress is in 
general too vague to admit of the formation of profitable 
theories. 


We have scen that it is possible to trace the solar system 
back to a primitive nebula with some degree of confidence, 
and that there is reason to believe that the stars in 
general have originated in the same manner. But such 
primitive nebule stand in as much need of explanation 
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as their stellar offspring. Thus, even if we grant the 
exact truth of these theories, the advance towards an 
explanation of the universe remains miserably slight. Man 
is but a microscopic being relatively to astronomical space, 
and he lives on a puny planet circling round a star of 
inferior rank. Does it not then seem as futile to imagine 
that he can discover the origin and tendency of the 
universe as to expect a housefly to instruct us as to the 
theory of the motions of the planets? And yet, so long 
as he shall last, he will pursue his search, and will no 
doubt discover many wonderful things which are still 
hidden. We may indeed be amazed at all that man has 
been able to find out, but the immeasurable magnitude 
of the undiscovered will throughout all time remain to 
humble his pride. Our children’s children will still be 
gazing and marvelling at the starry heavens, but the riddle 
will never be read. 


SECUVION ME: 
GEOGRAPHY. 


OpentnG Appress BY Rear-ApMiraL SiR W. J. L. 
Wuarton, K.C.B., F.R.5., PResIDENT OF THE SECTION. 


Ir is sometimes denied to Geography that she has any 
right to consider herself as a science, the objection being 
apparently founded on the view that it is a subject that 
can be learnt by heart, but not studied on any systematic 
line or reduced to principles which enable advance to be 
made, as in the more exact sciences, by continual in- 
vestigation by means of laws discovered in the course of 
such investigation. This, it appears to me, is a misap- 
prehension due to an incomplete recognition of what 
Science is, and of what Geography is. 

Science is, in its simplest interpretation, ‘‘ knowledge,” 
such knowledge as comes from an intimate acquaintance 
with and study of any subject duly coordinated and ar- 
ranged. The subjects which the advancing education and 
civilisation of the world have caused to be minutely studied 
are very many, and as knowledge has increased specialisa- 
tion has become a necessity, until the list of sciences is 
very long. 

Science may be broadly divided into several categories. 

Pure or Exact Science, such as Mathematics; Natural or 
Physical Science, which rests on observations of Nature; 
Moral Science, which treats of all mental phenomena. 

Some Sciences are of ancient foundation, some have 
arisen from new inquiries and needs of man, or from 
fissure in subjects too wide for convenient treatment as 
one. 

Many of them are capable of exact definition, and their 
boundaries and limits can be well marked. 

To others no very distinct limitations can be assigned. 
From their nature they overlap and are overlapped by other 
subjects, and it is impracticable to confine them by a strict 
line. 

Geography is one of the fatter, 

Geography is one of the most ancient subjects studied 
with the view of coordinating facts. A desire for exact 
knowledge of, first, the bearings and distances of one 
place from another for the purposes of intercommunication 
must have arisen as soon as men became collected into 
groups whose growing civilisation and needs required 
travel to obtain what could not be obtained in the com- 
munity. This was the earliest form of Geography, and 
it is an aspect which still remains, and to some is, in the 
modern shape of maps, the principal, if not the sole, end 
of Geography. 

From the earliest times, however, geographical informa- 
tion included other than topographical data. 

lt was soon found that for the traveller and statesman, 
whether in peace or war, more was wanted to enable 
Geography to supply requirements. 

The nature of a country, the supply of food and water, 
the characters of the rivers, the manners and customs of 
the inhabitants, their language and affinities, the climate, 
and other matters, were all of much moment, and Geo- 
graphy dealt with them all, being, as its name denotes, 
in the broadest sense a ‘‘ description of the earth.’’ 

After the first crude guesses of relative positions, 
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founded on times occupied on journeys, other knowledge 
was enlisted in the c:use. 

Astronomy was soon recognised as the only means by 
which to ascertain the distances of places far apart and 
separated by seas, but for many centuries this could only 
be applied to latitude. Still the scientific geographer had 
to study and use the astronomical and geodetic methods 
known. 

As knowledge increased, the subjects became too wide 
to be strictly considered as one study, and many have 
become the objects of special research under different titles. 

Geodesy deals with the precise form of the earth and its 
dimensions. 

Geology studies the nature of the materials forming the 
earth’s crust, and the changes in it in past ages. 

Ethnology and Anthropology treat of the different races 
of mankind. 

The study of Economics takes note of the conditions of 
communities and nations, their laws and systems of 
government. 

Botany and Zoology now concern themselves with the 
details of vegetable and animal life. 

Archeology investigates the remains of past civilisations 
which cover the earth. 

Meteorology strives to unravel and reduce to law the 
complicated conditions of the atmosphere, its continual 
movements, and the results which have such varying effect 
on our daily life. 

Oceanography, the study of the phenomena of the sea 
as distinct from the dry land, is still regarded as an 
integral part of Geography, but is rapidly becoming a 
subject by itself. 

Of all these subjects Geography may be considered to be 
the parent; and though the family be large and has gone 
off on many separate lines, it is necessary when taking a 
large and comprehensive view of the united results of 
knowledge thus gained, especially from the point of view 
of Distribution, to return to that parent and consider them 
on a genera] or geographical basis. 

I cannot pretend to define Geographical Science in a 
clearer or shorter form than that in which it has been 
already put by General Sir Richard Strachey, and | will 
quote his words :-— 

““To investigate and delineate the various features of 
the earth, to study the distribution of land and sea, and 
their effects upon climate, the configuration and relief of 
the surface, positions on the globe, and so forth, facts 
which determine the existent conditions of various parts 
of the earth, or which indicate former conditions, and to 
ascertain the relations that exist between those features 
and all that is observed on the earth.”’ 

Strabo, in the opening’ words of his introduction to his 
great Geography, puts it thus :— 

“Jf the scientific investigation of any subject be the 
proper avocation of the philosopher, Geography, the science 
af which we propose to treat, is certainly entitled to a 
high place. In addition to its vast importance in regard 
to social life and the art of government, Geography unfolds 
to us the celestial] phenomena, acquaints us with the occu- 
pants of the land and ocean, and the vegetation, fruits, 
and peculiarities of the various quarters of the earth.” 

This was written when Geography included all natural 
science, and before it gave birth to so many separate 
subjects; but it sets forth so admirably the aims which 
the geographer still pursues that it is worthy of remem- 
brance. 

It is not advocated, nor is it in any way necessary, that 
all should study Geography in the extended sense thus 
indicated; but it cannot be too strongly pointed out that 
an educated man—and education is now essential to the 
successful conduct of affairs—must have a considerable 
knowledge of the elementary facts of Geography. 

These elementary facts are, it is true, of the nature of a 
lesson, and must be learnt, so to speak, by heart by the 
aid of maps and books; but this is nothing more than 
making use of the labours of others without which no 
advance is possible in any subject, and is common to all 
studies. 

We must, in fact, distinguish between the science of 
Geography, which consists in ascertaining and coordinating 
new facts, and putting them into a shape for the use of 
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others, which is the work of comparatively few; and the 
practical Geography which consists of making use of that 
work, and, as in many other branches of science, is within 
the reach of all who choose to devote time to it. 

It is the object and business of the British Association 
to try to interest their fellow-countrymen in all branches 
of knowledge, to gain if possible more workers in science, 
but at any rate to induce all educated persons to take 
advantage of the solid work done by others towards the 
elucidation of the details of the glorious Nature which 
surrounds us on ali sides, and in so many forms, and 
without which ignorance and superstition, those primary 
bars to the advancement of mankind, can never be 
banished. 

It is impossible to have a clear comprehension of history, 
whether past or current, without calling in the aid of 
Geography; but unfortunately much history has been 
written and tanght without such aid. 

To read the daily paper requires either geographical 
knowledge or constant reference to maps; and if readers 
would only make a practice of such reference on every 
occasion when they are at fault, they would soon find 
themselves acquiring knowledge of the greatest use to them 
in the easiest and most interesting manner, and with the 
smallest expenditure of time. 

The mistakes made even by those responsible for the 
conduct of public affairs, by reason of the want of this 
essentia] but elementary knowledge, are innumerable, and 
to this day there are many who consider themselves highly 
educated and capable men who cannot even rightly under- 
stand a map. 

As | have before indicated, good maps are the founda- 
tion of all sound geographical knowledge, and these maps 
must be founded on good surveys. 

Now a good survey is a comparatively modern opera- 
tion, and the parts of the world that have been subjected 
to it are small indeed. 

lt is true that we now have general maps of the larger 
parts of the world, which more or less convey a fair re- 
presentation of the configuration of land and sea when 
large areas are considered, but details are sadly Jacking 
almost everywhere. 

It is not astonishing, for to make the necessary surveys 
requires an enormous expenditure of both time and money, 
and the latter is hard to get until the necessity for its 
expenditure is patent to the smallest intelligence. Thus 
many countries long settled and in a high state of civilisa- 
tion are still without any organised system of survey or 
maps, and even in the United Kingdom it is only from the 
year 1754 that a proper survey was established of the 
British Isles, though no maps were published from it until 
1801; and it has proceeded so slowly that it has only 
recently been in one sense completed, while its revision, 
badly wanted on account of changes, is still tm active 
prosecution, and must be continued ad infinitum. 

Such indifference is, however, giving way to experience 
of the results of absence of proper maps, and all who wish 
well to the progress of South Africa must be pleased at 
finding that their provision has been taken in hand an such 
an admirably scientific basis as is provided by the Trigono- 
metrical Survey, now far advanced, and the successful 
progress of which is, I believe, greatly due to the in- 
exhaustible energy of my friend Sir David Gill, who seems 
to find time to promote and aid al] branches of know- 
ledge, and that steps are now being taken to prosecute 
the detailed topographical survey and provide good maps. 

To many people one map is as good as another. They 
do not pause to consider on what it is based, or what 
degree of accuracy it probably possesses, but so long as 
there is a map they are satisfied. 

A vast number of existing maps are compiled from the 
roughest materials: in partly occupied countries, from 
drawings of small areas placed together as can best be done, 
by means of places here and there the relative positions 
of which are fairly known by distances along roads, with 
perhaps in some cases angles and astronomical positions ; 
in less civilised parts by routes of travellers laid down by 
estimation of the distance traversed and direction of march, 
checked perhaps by a few astronomical observations of 
more or Jess value as the traveller possesses or does not 
possess the necessary skill. 
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The compilers of such a map have a difficult task. Dis- 
crepancies are, of course, multitudinous. Nothing agrees, 
and one has to accept, reject, and adjust as best he can 
on his own responsibility and with what knowledge he 
can procure of the respective trustworthiness of each author. 

Happy is he if he has even a few positions in his map 
which have been properly determined, as between them he 
is saved from the constantly increasing errors of adding 
one little area to another, which if carried on indefinitely 
culminates in great errors. 

Of course such maps are of no practical use, save as 
giving a very general idea of a country, and when required 
by the administrator or traveller lead to endless mistakes 
and annoyances. 

The leature of our globe which is now, broadly speak- 
ing, most accurately laid down is the coast-line. The safety 
of navigation has caused general marine surveys to be 
earried on all over the world during the nineteenth century, 
which have finally determined the position and shape of 
the boundaries of the sea. 

These surveys, executed for the most part by skilled 
naval officers with proper instrumental outfit, and supplied 
especially with trustworthy chronometers, and based upon 
frequent carefully determined astronomical positions, have 
resulted in this boundary line being delineated with an 
accuracy, so tar as its absolute position is concerned, far 
in advance of any other main feature in maps. 

Here | may perhaps explain to those unversed in these 
matters why this is so. 

The position of any spot on the earth’s surface can be 
ascertained in two ways: either by careful measurement 
by means of an accurate system of triangles from another 
spot already fixed, or by independent observations of the 
heavenly bodies and calculations from them, which give 
the precise latitude and longitude of the place. The former 
is suitable for positions inland, but entails much time and 
labour, and is only adopted when a perfect map is to be 
made, for which it is the indispensable foundation. The 
latter can be carried on from a ship, and in most 
circumstances only from a ship, because of the limitations 
of the methods of determinating longitudes. 

Longitude can now be satislactorily and rapidly ascer- 
tained in two ways: by the electric telegraph or by use of 
chronometers. 

The places served by the electric telegraph are still few, 
and its use is therefore restricted; but the chronometer has 
been in working use for more than a hundred years. 

This instrument, which is merely a watch of especial 
construction, will only keep a steady rate when it is un- 
disturbed by irregular shocks or motions 

No means have yet been found for transporting a chrono- 
meter on land without upsetting its regularity, and there- 
fore rendering it useless; but on board a ship it can be 
so suspended and stowed as to prevent its being disturbed 
by any ordinary movements of or in the ship. The ac- 
curate time of any place departed from, ascertained by 
astronomical observations, can therefore be carried about 
nn board ship for considerable periods, and by comparison 
with the local time, also determined by sextant observa- 
tions of the heavenly bodies, at any required spot on the 
coast, the difference of longitude is at once obtained with 
very small limits of error when a number of chronometers 
are employed. These two simple yet marvellous instru- 
ments, the sextant and the chronometer, have thus placed 
in the hands of sailors ready means of fixing with great 
exactitude and celerity the position of selected points on 
coasts all over the world; and it will be seen that, while 
the detail of the line of coast between such fixed positions 
will depend upon the degree of accuracy of the survey or 
sketch, the genera] line cannot get far out, as it is con- 
stantly checked at the selected points. 

It is not claiming too much to say that at the present 
time very few salient points on the coast-lines of the 
world are as much as two miles in doubt. 

It shonld be a source of great satisfaction to the Briton 
to know that both these instruments were devised by 
Englishmen, John Hadley producing the sextant in 1730, 
in the form still used, on the basis of ideas formulated 
by Newton fifty years before; and John Harrison the 
chronometer in 1736. The latter instrument has undergone 
modifications in detail, but the principle remains the same. 
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It required seventy years before its value was fully recog- 
nised and it came into general use. 

It is a still further satisfaction to think that it is British 
naval officers who have made by far the greatest use of 
them in mapping the coasts of the whole world. Since 
the time of the great Captain Cook British surveying 
vessels have been constantly employed in this work, not 
only in British colonies, but in all parts, aiding and olten 
paving the way for British commerce, and for the men-of- 
war that protect it. 

It is difficult to find coasts of any extent that have not 
been laid down by British marine surveyors. The whole of 
Africa has been their work. By far the greater part of 
America, all the south and east coasts of Asia, Australia, 
and most of the innumerable islands in all oceans have 
been fixed and laid down by them. Even in the Medi- 
terranean, until very lately, the charts were mostly founded 
on British surveys, and the improvements now being 
carried out by other nations on their own coasts in details 
required for modern navigation do not materially modify 
the main shapes and positions formerly determined by the 
British. 

It has been, and is, a great work, and I hope 1 may 
be pardoned for dwelling on it with pride as the result 
of the wise administration of the Admiralty for many years, 
and of the immediate labours of my predecessors as Hydro- 
grapher, and as a very great contribution to geographical 
knowledge, more especially as I do not think that it is 
generally realised that this great advance in geographic 
accuracy is due to marine surveyors. 

To give an idea of the comparative accuracy of the 
chronometer method, I may mention that on taking at 
hazard eleven places distributed all over the world at great 
distances Irom England, the longitudes of which have been 
recently determined by means of the electric telegraph and 
elaborate series of observations, I find that the average 
difference between the chronometer and the telegraph posi- 
tions is 7oo yards. The shapes of the different continents 
and the positions of islands as at present on our maps and 
charts will never be altered except in insignificant degree, 
and the framework is ready for many years’ work of land 
mapping. 

It is not to be inferred from what | say that marine 
surveys are approaching their close. It is far otherwise. 
The time given to these enormous extents of coasts and 
seas, and the necessarily small scales on which the surveys 
have been carried on, have caused them to be very im- 
perfect in all details. Hundreds of rocks and shoals, both 
stretching from the land and isolated in the sea, have been 
missed in the course of them, and loss of ships and life on 
these unknown dangers still continues. With the increase 
of shipping, increased number of ships of heavy draught, 
the closeness of navigation due to steam, and the desire 
to make quick passages, smaller inaccuracies of the charts 
become yearly of greater importance. 

As an illustration of the condition of affairs 1 may 
mention that in Hamoaze, the inner harbour of Plymouth, 
one of the headquarters of the British fleet for more than 
300 years, a small but dangerous pinnacle of rock was only 
discovered five years ago; whilst numerous other dangers 
of a similar character have been yearly revealed in close 
surveys of other harbours in the United Kingdom, supposed 
to be well examined and charted in the last century. 

There never was a greater need for close marine surveys 
of places frequented by ships than now. 

It is interesting to look back and see the gradual progress 
of the delineation of the world and to mark how very 
recent any approach to accuracy is. 

The very earliest maps of any extent of country are un- 
fortunately lost to us. The first man who made a map of 
which any historical record exists is Anaximander of Miletus, 
about 600 B.c., but we know nothing of it. A map is 
mentioned by Herodotus as having been taken in §00 B.c. 
by Aristagoras of Miletus in the shape of an engraved 
bronze plate whereon the whole circuit of the earth was 
engraved, with all its seas and rivers, to influence Cleo- 
mienes, King of Sparta, to aid the Jonians against Persia. 
This was probably the work of Hecatzus, to whom early 
Geography owed much. His works are also only known 
to us by quotation; but they are especially interesting as 
containing an early idea of the limits of Africa, which he 
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represents as entirely surrounded by the sea—a circumstance 
apparently either forgotten or disbelieved in later years. 

Erotosthenes, 250 B.c., and [lipparchus, 150 B.c., made 
great advances, and the former made the first attempt to 
measure the size of the earth by the difference of latitudes 
between Assouan and Alexandria in Egypt, an attempt 
which, considering the great imperfection of his means, 
was remarkably successful, as, assuming that we are right 
in the length of the stadium he used, he made the circum- 
ference of the globe 25,000 geographical miles, whereas 
it should be 21,600. 

He also devised the system of meridians and parallels as 
we now have them; but the terms “‘ latitude ’’ and ‘* longi- 
tude,’’ to denote positions on those circles, were introduced 
by Ptolemy. 

The maps of Ptolemy, the great Alexandrian astronomer 
and geographer of a.p. 150, are the earliest we possess. 
He drew, hesides a general map of the whole known 
world from the southern part of the Baltic to the Gulf of 
Guinea, north and south, and from the Canary Islands 
to the China Sea, east and west, a series of twenty-six 
maps of the different parts. 

Ptolemy’s maps and his method of representing the 
spherical globe on a flat surface had a great influence on 
Geography for many years. After his time the Greek 
civilisation waned, and the general decline of the Roman 
Empire, followed by its disruption by the invasion of 
barbarians, closed the course of discovery in all branches 
of research for centuries. It is not too much to say that 
for 1300 years no advance was made, and until the com- 
mencement of exploration by sea, which accompanied the 
general revival of learning in the fifteenth century, 
Ptolemy’s maps represented the knowledge of the world. 

As might be expected, the further he got from the Medi- 
terranean, the greater were his errors; and his representa- 
tions of Eastern Asia and North-Western Europe are some- 
what grotesque, though quite recognisable in the main. 

Of Africa south of the Equator he knows nothing, and 
his map of it terminates with the border. 

This is somewhat remarkable, as | am one of those who 
firmly believe in the circumnavigation of Africa by the 
Pheenicians sent by Necho, King of Egypt, in 600 B.c. from 
the head of the Red Sea. As described by Ilerodotus, the 
voyage has all the impress of veracity. My personal faith 
in Herodotus was much strengthened by finding when I 
surveyed the Dardanelles in 1872 that his dimensions of 
that strait were nearer the truth than those of other and 
later authorities, even down to the time at which 1 was 
at work, as well as by other geographical tests I was 
able to apply. When, therefore, he records that the 
Phoenicians declared that in their voyage they had the sun 
on their right hand, and says he does not believe it, he 
registers an item of information which goes far to prove 
the story correct. Influenced by Hecatwus, who though 
surrounding Africa by the sea cut it far short of the 
Equator, Herodotus could not conceive that the travellers 
had passed to the south of the sun when it was in the 
southern tropic. 

No historical incident has been more discussed than this 
voyage, commentators varying much in their opinions of 
its truth. But we have to-day some new facts. No one 
who has followed the exploration of the ancient buildings 
in Rhodesia, and considered the information we possess on 
the early inhabitants of Southern Arabia, whether we call 
them Sabzeans or Ilimyarites, can doubt that the former 
were mainly the work of men coming from Arabia at a 
very early date, while the period of time necessary to carry 
out gold-mining operations over the large areas now found 
to have been exploited must have been very great. 

It seems strange that no record of the constant voyages 
to this El Dorado should remain, but the very natural desire 
to keep lucrative information to themselves is not an un- 
known thing amongst traders of the present day, while the 
conditions of society and the absence of written records of 
South Arabia would make concealment easy. 

The Phcenicians, an allied race, and the great seafaring 
trading nation of the Mediterranean, succeeded in keeping 
the majority of their marts secret, and we have incidents 
recorded showing their determination not to allow others 
to follow their steps, while to this day we are very doubiful 
of the limits of their voyages. 
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It may be considered certain that while we naturally 
quote Greek historians and geographers as the early au- 
thorities for the growth of geographical knowledge, and 
that the scientific basis for proper maps of large areas 
was really provided by them, the seafaring nations, 
Arabians, Pheenicians, und Chinese, knew a very great 
deal practically of the coasts of various parts of the Old 
World that were absolutely unknown to the Greeks. 

The favourable conditions afforded by those remarkable 
periodic winds, the monsoons, would in the China Sea, Bay 
of Bengal, and the Arabian Sea naturally facilitate any 
attempts at extensive sea voyages, and would lead to such 
attempts under conditions that in the regions of variable 
winds would be considered too dangerous and uncertain. 
The fact that the monsoons in nearly every case blow prac- 
tically parallel to the coasts in opposite directions is a most 
important factor in considering early navigation. The 
direction of the wind itself in such cases roughly guides a 
vessel without a compass, and the periods of cyclones and 
unsettled weather between the monsoons would soon be 
noted and avoided, as they are to this day by the 
Arabs and Chinese, whose vessels, I have very little 
doubt, have remained practically the same for thousands 
of years. 

The unknown Greek author of that unique and most 
interesting document, the ‘* Periplus of the Erythrzan 
Sea,’ probably of the first century a.p., describes vessels 
huilt without nails, the planks of which were bound together 
by cords, in precisely the same way as many Arab dhows now 
navigating the Indian Ocean. His personal knowledge of 
Africa evidently ceased at Cape Guardafui, though he gives 
information gained from others on the East Coast as far 
as Zanzibar, which—or, rather, a part on the mainland near 
—~he describes as the limit of trade to the south. We know 
that Arabs had penetrated further, but no doubt they kept 
their knowledge to themselves. 

These early navigators very probably had charts. When 
Vasco da Gama first passed along the eastern coast of 
Africa he found that the Arab dhows had charts. Un- 
fortunately none of them has come down to us, or it wouid 
have been interesting to compare them with those of the 
West Coast used by the Portuguese at the time, and 
which were of the crudest description. 

I claim for sailors of all ages that they would be the 
first to make practical maps of the shape of the coasts. 
Their safety and convenience demanded it, while it is a 
far easier task to compile such a picture of the earth from 
successive voyages along cnasis over the sea, where average 
distances from known rates of sailing and courses from the 
sun and stars can be more accurately ascertained, than 
from long and generally tortuous land journeys in directions 
governed by natural features, towns, and so forth. A 
navigator must be a bit of an astronomer. A landsman 
to this day seldom knows one star from another. 

It was the sea-charts, or portolani, of the Middle Ages 
that on the revival of learning first gave respectable re- 
presentations of the shape of the coasts, at a time when 
the learned monks and others were drawing the most 
fantastic and absurd pictures which they called maps. 

At the same time it must be remembered that in all 
ages and down to the present day pilots, who within a 
hundred years were usually carried by all ships, even for 
sea voyages, jealously keep their knowledge largely in 
their heads, and look upon good charts as contrivances to 
destroy their profession, and that such charts or notes 
as they had they would keep religiously to their fraternity. 

The Egyptians were no sailors, but we know that they 
habitually employed Phcenicians for sea expeditions, while 
we have the historical record of the Old Testament for 
their employment by David and Solomon for a like purpose 
in the Red Sea, and probably far to the south. It is, 
therefore, almost impossible to doubt that the Phoenicians 
were also acquainted with the navigation of the Red Sea 
and east coast of Africa. Such a voyage as that recorded 
by Herodotus would in these circumstances be far from 
improbable. 

The varying monsoons which had led the Arabians cen- 
turies before to get so intimate a knowledge of the east 
coast as to enable them to find and work the goldfields 
would be well known to the Phoenicians, and the hardy 
seamen who braved the tempestuous regions lying between 
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Cadiz and Great Britain would make little of the difficulties 
of the African seas. 

The limit of easy navigation from and to the Red Sea is 
Sofala. I do not think that it is too great a use of im- 
agination to suppose that it would be from information 
received in what is now North Rhodesia that it was learnt 
that to the westward lay the sea again, and that this 
led to the attempt to reach it by the south. 

Once started from the neighbourhood of Sofala, they 
would find themselves in that great oceanic stream, the 
Agulhas Current, which would carry them rapidly to the 
southern extremity of Africa. 

I, as a sailor, can also even conceive that finding them- 
selves in that strong current they would be alarmed and 
attempt to turn back, and that after struggling in vain 
against it they would have accepted the inevitable and 
gone with it, and that without the Agulhas Current no 
such complete voyage of circumnavigation would have been 
made. 

As Major Rennell in the Jast century pointed out, once 
past the Cape of Good Hope, the periodic winds, and over 
a great part of their journey the currents, would help 
them up the West African coast; and the general con- 
ditions of navigation are favourable the whole way to 
the Straits of Gibraltar, the ships keeping, as they would 
do, near the land; but we can well understand that, as 
recorded, the voyage occupied nearly three years, and that 
they halted from time to time to sow and reap crops. 1 
should say that it is highly probable that either Simon’s 
Bay or Table Bay was selected as one of these stopping- 
places. 

No reference to this voyage has been found amongst the 
hieroglyphic records, and, indeed, so far few such records 
of Necho, whose reign was not for long, are known; but 
that it was regarded at the time as historical is evident, 
for Xerxes, a hundred years later, sent an expedition to 
repeat it in the contrary direction. 

This, however, failed, and the unfortunate 
Sataspes, was inipaled on his unsuccessful return. 

This attempt shows that the greater difficulty of the 
circumnavigation from west to east, as compared with 
that from east to west, was not realised, and points to 
the concealment of any details of the successful voyage. 

Of Hanno’s voyage from the Straits of Gibraltar to 
about Sierra Leone, the date of which is uncertain, but 
from 500 to 600 B.c., we shonld know little had not good 
fortune preserved the record deposited in a Carthaginian 
temple. 

But the well-known secrecy of the Phoenicians in all 
matters connected with their foreign trade and voyages 
would explain why so little was known of Necho’s voyage, 
and our present knowledge of the extensive ancient gold 
workings of Rhodesia shows how much went on in those 
times of which we are wholly ignorant. 

1 have dwelt perhaps too long on this subject, but it has 
to me a great interest; and as it has not, so far as | 
know, been dealt with by a seaman who is personally well 
acquainted with the ways of seamen in sailing ships and 
with the navigation of the coasts in question, | hope I may 
be excused for putting my views on record. 

There are several references in Greek and Latin historians 
to other circumnavigations, but none of them can be 
trusted, and apart from Necho’s vovage we hear nothing 
of the east and south coasts of Africa until the arrival 
of the Portuguese at the end of the fifteenth century. But 
they found a thriving civilisation along the coast from 
Sofala northward, Shirazi, Arab, and Indian. 

Ruins exist in many places which have not yet been 
properly investigated, and we are quite unable to say from 
what date we are to place the earliest foreign settlements, 
nor how many breaks existed in the continuity of the gold- 
mining, which apparently was proceeding at or very shortly 
before the Portuguese visit. 

After the recommencement of exploration by sea in the 
fifteenth century, seamen slowly gathered enough informa- 
tion to draw the lines of the coasts they passed along, and 
in time—that is, by the middle of the eighteenth century— 
most lands were shown with approximately their right 
shapes. But of true accuracy there was none, for the 
reason I have before mentioned, that there was no exact 
method of obtaining longitude. 


NO. 1870, VOL. 72] 


leader, 


If we look at a general world chart of a.p. 1755—and to 
get the best of that period we must consult a French 
chart—we shall find on this smal! scale that the shape 
of the continents is fairly representative of the truth. 
But when we examine details we soon see how crude it all 
is. 

1] have compared with their true positions the positions 
of thirty-one of what may be taken as the fundamental 
points in the world as given in the larger scaled French 
charts of 1755, from which the general one is drawn, and 
1 find that on an average they are forty-eight miles in 
error. The errors vary from 1teo miles to two miles. If 
the delineation of the coast-lines between be considered the 
inaccuracies are very much greater. 

Very shortly after this date more accurate determinations 
began to be made. The method of lunar distances was 
perfected and facilitated by tables published in the various 
astronomical ‘* ephemerides,’’ and seamen and explorers 
commenced to make use of it. Still the observation re- 
quired constant practice, and the calculation, unless con- 
stantly made, was laborious, and it was used with com- 
plete success by the few. The great Captain Cook, who 
may be looked upon as the father of modern methods of 
surveying, did much to show the value of this method ; 
but the chronometer came into use shortly after, and the 
principal advance in exact mapping was miade by its aid, 
as I have already stated. 

There is a vast amount yet to be done for Geography. 
Until we possess publications to which we can turn for 
full information on all geographical aspects of things on 
this globe of ours, there is work to be done. Seeing that 
our present publications are only now beginning to be 
worthy of being considered trustworthy for the very small 
amount of knowledge that we already possess, geographical 
work in all its branches is practically never-ending. 


But of exploration pure and simple very little remains to 
be done. The charm of travelling through and describing 
an entirely new country which may be practically service- 
able to civilised man has been taken from us by our pre- 
decessors, though limited regions still remain in Central 
Asia and South America of which we know little in detail. 

1 must except the Polar regions, which are in a some- 
what special category, as their opening-up affords few at- 
tractions to many people. But a knowledge of the past 
history of our globe—fit study for human thought—can only 
be gained by study of the portions still under glacial con- 
ditions. 

What is there round the South Pole—a continent or a 
group of large islands? What is going on there? What 
thickness does ice attain? Have these regions always been 
glaciated; and if not, why not? Can we get any nearer the 
mystery of magnetism and its constant changes by study 
at or near the magnetic poles? All these and many other 
scientific questions can only be solved by general geo- 
graphical research in these regions, and all interested in 
such questions have been delighted at the recent attempts 
to gain more knowledge. 

The object of these expeditions was frankly and purely 
scientific. Al! hope of remunerative whale or seal fisheries 
had been dispelled by the visit of the Norwegian whalers 
in 1892 to the region south of Cape Horn, and the known 
general condition of the land forbade any expectation of 
other profitable industries, unless indeed gold and other 
valuable minerals should be found, which is always possible. 
Beyond the fact that exploring expeditions of this character 
keep alive the spirit of enterprise and bring out the finest 
characteristics of a race—which is a point by no means to 
be despised—no immediate practical benefit was to be 
expected. 

Progress under the conditions must be slow, but I think 
that Great Britain may well be satisfied with the inform- 
ation collected in the Antarctic by Captain R. F. Scott 
and his gallant companions. The unfortunate detention of 
the Discovery by an unfavourable summer prevented the 
further coastal exploration which was part of the pro- 
gramme, but gave opportunity for further detailed ex- 
amination of the inland conditions, which was carried out 
in defiance of the severest atmospheric and topographical 
difficulties, and with the greatest zeal and intelligence ;. 
and it may be doubted whether Science in the end has not 
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gained more than she Jost by the unexpected diversion of 
energy. The healthy conditions which prevailed through- 
out are a standing proof both of Captain Scott’s eminent 
capacity as a leader and of the cheery spirit which animated 
the whole expedition. 

The full results of the scientific observations are not yet 
worked out, and in many cases for a complete appreciation 
of their bearing they must be compared and correlated with 
those of the other Antarctic expeditions, but many highly 
suggestive points have already been revealed. 

For the first time Antarctic continental land has been 
travelled over for long distances, and though the actual 
area of new discovery looks small on a map of the world, 
the distances covered can only be described as extraor- 
dinary, and far exceeding the most sanguine anticipations. 

Few who considered the mountainous coast-line of 
Victoria Land and its complete glaciation, as reported 
by Sir James Ross from his distant view, thought that it 
would prove practicable not only to ascend those mountains, 
but to reach to heights much surpassing them behind. 

The reason that it proved feasible is that, while there are 
occasional heavy snowstorms, the annual snowfall is small, 
and the surface, therefore, is generally unencumbered with 
soft deep snow. 

And what did Captain Scott find after his memorable 
struggle up the glacier through the mountains? 

An enormous plateau at an elevation of about 9000 feet, 
nearly level, smooth, and featureless, over which he travelled 
directly inland for more than 200 miles, seeing no sign 
at his furthest point of any termination or alteration in 
character. So far as could be seen from other journeys, 
glacial discharge from this great ice-sheet is very small, 
and practically it appears to be dead. Its accretion by 
‘fresh snowfall is insignificant, while on all sides along the 
flanks of the coastal mountains there are signs of diminution 
in the mass of ice. 

The great ice-barrier east of Ross Island tells the same 
tale. This magnificent feature presents to the sea a face 
of perpendicular ice-clifis varying from 60 to 240 feet in 
height and 450 sea-miles long. Sir J. Ross mapped its 
position in 1841, and Captain Scott finds that it has re- 
treated on an average fifteen miles, varying much in 
different parts. 

Should this rate of retreat continue the whole of this 
ice mass, so far as Captain Scott saw it, will have vanished 
in 1000 years. 

As the motion of the ice mass is also about fifteen miles 
to the north in the same time, icebergs covering collectively 
an area of 450 miles by 30 have been discharged from it 
in sixty years. 

Captain Scott travelled over it nearly due south to a 
point 300 miles from its face, and then saw no sign of its 
end. 

lt is bordered on its western side by a mountainous coast- 
line, rising in places to 15,000 feet He found the ice 
practically fiat and wholly unfissured, except at the side, 
where its northerly mution, found to be about 130 feet 
in the month, caused shearing and vast crevasses. All 
that is known of its eastern edge is that it is bordered, 
where it meets the sea, by land from 2000 to 3000 feet 
high, suspected by Ross and verified by Captain Scott. 
This may be an island, or more probably the eastern side 
of the great fiord or bay now filled by the barrier. 

Captain Scott is of opinion that this great ice-sheet is 
afloat throughout, and 1 entirely agree with this conclusion. 
It is unexpected, but everything points to it. 

From soundings obtained along the face it undoubtedly 
has about 600 feet of water under it. 

It is difficult to believe that this enormous weight of 
ice, 450 miles by at least 360, and perhaps very much 
more, with no fall to help it along by gravity, can have 
behind it a sufficient force in true land glacier to overcome 
the stupendous friction and put it in motion if it be resting 
on the bottom. It is sufficiently astonishing that there is 
force enough even to overcome the cohesion at the side, 
which must be very great. 

The flat nature of the bottom of the Ross Sea and the 
analogies of many geographical details in other parts of 
the world make it most probable that the water under the 
whole barrier is deep. 

A point on which I have seen no comment is the differ- 
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ence in the appearance of the slopes of Mount Terror. 
Captain Scott found the bare land showing over large 
areas, but during the two summers of Ross’s visit it was 
wholly snow-clad. Sir Joseph Hooker, the sole survivor of 
Ross’s expedition, when questioned had no doubt on the 
subject, and produced many sketches in support. 

This may be due to temporary causes, but all the in- 
formation collected by the expedition points without doubt 
to steadily diminishing glaciation in recent times. We have, 
therefore, this interesting fact, that both in Arctic and 
Antarctic regions, as indeed ail over the world, ice con- 
ditions are simultaneously ameliorating, and theories of 
alternate northern and southern maximum glaciations seem 
so far disproved. 

But this does not mean that climatic conditions in the 
Antaretic are now less severe—probably the contrary. It 
has been pointed out by many that land glaciation may 
arise from varied primary causes, but one obvious necessity 
is that the snowfal] should exceed melting and evaporation. 
lt need not be heavy; but if it is, it may produce glaciation 
under somewhat unexpected conditions. This would entail 
a vapour-laden air more or less continuously impinging 
upon the land at a temperature which will enable it when 
cooled, either by passing over chilled land or when raised 
to higher regions by the interposition of mountains, to 
give up its moisture freely. This condition is not fulfilled 
when the air as it arrives from the sea is already at a very 
low temperature. 

It was my fortune to spend two long seasons in the 
Straits of Magellan, and I was daily more impressed by 
what I saw. 

There you have a mountainous ridge of no great height 
—very few peaks rising more than 4000 feet—opposed 
to the almost continuous westerly winds pouring in from 
the Pacific at a very moderate temperature and charged 
with much moisture. 

The result is that in the latitude of Yorkshire every 
mountain mass over 3000 feet high is covered with eternal 
snow, and sends glaciers down to the sea. 

I was convinced by what was going on under my eyes 
that it only required an upheaval of the land of 2000 feet 
or so to cover the whole of Patagonia with ice. But then 
the climate would still not be very severe. The temperature 
of the wind from the sea would be the same, and such 
part of it as blew along the channels and on the lower 
land would moderate the cold caused by the ice-covered 
slopes. 

The shores of the whole of Western Southern Patagonia, 
deeply indented with long and deep fiords, indicate, ac- 
cording to all received views of the origin of such form- 
ations, that the land was formerly higher, while signs of 
glaciation are everywhere present. 


The results of geographical research show us that in 
many parts of the world climate must have greatly changed 
in comparatively recent times. 

In the now arid regions of Northern Africa, Central 
North America, and in parts of Asia there is ample evidence 
that the climate was in times past more humid. In a 
remarkable paper on the causes of changes of climate, con- 
tributed by Mr. F. W. Harmer to the Geological Society in 
1901, and which has not obtained the notice it deserves, 
it is pointed out how changes in the distribution of the 
prevalent winds would vastly alter climatic conditions. Like 
everything else in Nature, and especially in the depart- 
ment of metcorology, these questions are exceedingly com- 
plex, and similar results may be brought about in different 
ways, but there can be no doubt that the climate of South 
Africa would be greatly modified, and more rainfall would 
occur, if only the cyclonic storms which now chase each 
other to the eastward in the ocean south of the Cape of 
Good Hope could be prevailed upon to pursue a slightly 
more northerly line, and many obstacles to the agricultural 
prospects of South Africa now existing would be removed. 
This is, however, beyond the powers of man to effect; but, 
as I have just said, there are other ways of attaining the 
object, and it is earnestly to be hoped that the attention 
now being paid to afforestation may result in vigorous 
efforts to bring about by this means the- improvement in 
humidity so much required in many parts of the country. 
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The other recent event in geographical exploration is the 
result of the expedition to Lhasa. It was an unexpected 
solution of this long-desired knowledge that it should come 
from political necessities and by means of a Government 
mission. The many ardent travellers who have dreamed 
of one day making their way in by stealth have thus been 
disappointed, but our knowledge is now fuller than could 
otherwise have been gathered. 

The most important fact is the revelation of the fertility 
of a large part of Southern Tibet. Much has been added 
to topographical knowledge, but the route maps of the 
secret Indian native surveyors already had given us a rough 
knowledge of the country on the road to Lhasa. It was 
not, however, realised how great was the difference between 
the aridity of the vast regions of the north, known to us 
from the travels of men of various nationalities, and the 
better-watered area in the south, though from the great 
height of the plateau—some 12,000 feet—the climate is very 
severe. The upper course of the Brahmaputra has been 
traced by Captain Ryder, but, unfortunately, a political 
veto was placed on the project to solve the interesting 
problem of how this great river finds its way to the Indian 
plains, and this still remains for the future to unravel. 


Of the ocean, which has been my own particular study 
for many years, and on which alone I feel any special 
qualification to speak, I have said but little, for the reason 
that when presiding over this Section on a former occasion 
I took it for my theme, but there are a few points re- 
garding it which I should like to bring to your notice. 

It is of the ocean, more than of any other physical 
feature of our globe, that our knowledge has increased of 
late years. Forty years ago we were profoundly ignorant 
even of its depth, with the exception of a few lines of 
soundings then recently taken for the first submarine tele- 
graph cables, and consequently we knew nothing of its 
real vast bulk. As to the life in it, and the laws which 
govern the distribution of such life, we were similarly 
ignorant, as of many other details. 

The Challenger expedition changed all this, and gave an 
impetus to oceanographic research which has in the hands 
of all nations borne much fruit. 

Soundings have been obtained over all parts of the seas, 
even in the two polar seas; and though much remains to 
be done, we can now form a very close approximation to 
the amount of water on our earth, whilst the term ‘‘ un- 
fathomable ocean '’ has been shown to have been based on 
an entire misconception. Biological research has also re- 
vealed a whole world of living forms at all depths of the 
existence of which nothing was known before. 

In my former Address, eleven years ago, 1 gave many 
details about the sea, of which | will only repeat one— 
which is a fact that everyone should know—and that is, 
that the bulk of the ocean is about fourteen times as 
great as that of the dry land above water, and that if the 
whole of that land were thrown into the Atlantic Ocean it 
would only fill one-third of it. 

Eleven years ago the greatest depth known was 4700 
fathoms, or 28,000 feet. We have since found several places 
in the Pacific where the depth is nearly 5170 fathoms, or 
31,000 feet, or somewhat higher than Mount Everest, which 
has been lately definitely shown to be the culminating 
point of the Himalayas. These very deep parts of the 
ocean are invariably near land, and are apparently in the 
shape of troughs, and are probably due to the original 
crumpling of the earth’s surface under slow contraction. 

The enormous area of the sea has a great effect upon 
climate, but not so much in the direct way formerly 
believed. While a mass of warm or cold water off a coast 
must to some extent modify temperature, a greater direct 
cause is the winds, which, however, are in many parts the 
effect of the distribution of warm and cold water in the 
ocean perhaps thousands of miles away. Take the United 
Kingdom, notoriously warm and damp for its position in 
latitude. This is due mainly to the prevalence of westerly 
winds. These winds, again, are part of cyclonic systems 
principally engendered off the coasts of Eastern North 
America and Newfoundland, where hot and cold sea- 
currents, impinging on one another, give rise to great 
variations, of ,temperature and movements of the atmo- 
sphere which start cyclonic systems travelling eastwards. 
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The centre of the majority of these systems passes north 
of Great Britain. Hence the warm and damp parts of them 
strike the country with westerly winds, which have also 
pushed the warm water left by the dying-out current of the 
Gulf Stream off Newfoundland across the Atlantic, and 
raises the temperature of the sea off Britain. 

When the cyclonic systems pass south of England, as 
they occasionally do, cold north-east and north winds are 
the result, chilling the country despite the warm water 
surrounding the islands. 

[It only requires a rearrangement of the direction of the 
main Atlantic currents wholly to change the climate of 
Western Europe. Such an arrangement would be effected 
by the submergence of the Isthmus of Panama and adjacent 
country, allowing the Equatorial Current to pass into the 
Pacific. The gale factory of the Western Atlantic would 
then be greatly reduced. 

The area south of the Cape of Good Hope is another 
birthplace of great cyclonic systems, the warm Agulhas 
Current meeting colder water moving up from the Polar 
regions; but in the Southern Ocean the conditions of the 
distribution of land are different, and these systems sweep 
round and round the world, only catching and affecting the 
south part of Tasmania, New Zealand, and Patagonia. 

in 1894 1 spoke of the movements of the lower strata 
of water in the sea as a subject on which we were only 
beginning to get a little light. Since that year we have 
learnt a little more. It is a common idea that at the 
bottom of the sea all is still; but this is a mistake, even 
for the deepest parts, for the tidal influence reaches to the 
bottom and keeps every particle in motion, though such 
motion is quiet and slow. 

Near the shore, however, though still in deep water, the 
movement may be considerably increased. Cases have 
occurred in late years where submarine cables have broken 
several hundred fathoms deep, and when picked up for 
repair it has been found that the iron wire covering has 
been literally rubbed away as by a file. This can only be 
the result of an undercurrent along the bottom moving the 
cable to and fro. Such a current might be caused by a 
submarine spring, for there is no doubt that much fresh 
water finds its way into the ocean in this fashion, but it 
is more probably generally an effect of acceleration of the 
tidal movement due to the rising slope of the continent. 

In connection with this, further facts have come to light 
in the course of recent marine surveys. 

Many isolated shoal spots in the great oceans have figured 
in our charts, the results of reports by passing sailors 
who have said they have seen breakers in fine weather. 

Such places are the terror of seamen, and it is part of 
the duty of surveying ships to verify or disprove them. 
Very much has been done in the last eighteen years, with 
the result that the majority of them have, as dangers, dis- 
appeared. In many cases, however, a bank has been found, 
deep in the ordinary acceptation of the word, but must less 
deep than the surrounding sea—solitary ridges, in fact, 
rising from the ocean floor. Frequently, in examining these 
banks in search of shoaler spots, breakers have been re- 
ported and recognised as such on board the surveying ship 
from a distance, but on approach they have proved to he 
small overcurls caused by tide ripplings, and the depth 
of water has proved to be several hundred fathoms. 
These ripplings are clearly caused by the small tidal 
motion jin the deep water, generally in these cases 
of more than 2000 fathoms, meeting the slope of the 
submerged mountain range, being concentrated and ac- 
celerated until the water finally flows up the top of the 
slope as a definite current, and taking the line of least 
resistance, that to the surface, makes itself visible in the 
shape which we are accustomed to associate with com- 
paratively shallow water. 

These cases form remarkable instances of the manner in 
which extensive motion of water may arise from very small 
beginnings. 

An observation I was anxious to make in 1894 has been 
successfully carried out since. This was to ascertain 
whether there was any permanent undercurrent in the 
Straits of Bab-el-Mandeh due to more water being forced 
through the strait on the surface by the persistent Selw, 
wind of winter than could be evaporated in the closed Red. 
Sea. 
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Such return undercurrents have in somewhat similar 
circumstances been shown to exist in the Dardanelles, 
Strait of Gibraltar, and in the Suez Canal. 

The observation at Bab-el-Mandeb was difficult. The 
wind is strong and the disturbance of the sea is considerable, 
while the water is 120 fathoms or 7oo feet deep. But a 
surveying vessel maintained herself at anchor there during 
four days, and, by the aid of an ingenious apparatus sent 
from England for the purpose, clearly proved the existence 
of a current of 1} knot flowing steadily at depths below 
zo fathoms out of the Red Sea, whilst in the upper strata 
there was a similar current flowing in. In such ways is 
interchange of water provided for by Nature in places 
where tidal action does not suffice. 

In what I fear is a very discursive Address | have not 
mentioned the interior of Africa. In the first place, it is 
a subject of itself; and as we shall have, 1 hope, many 
papers on African subjects 1 have thought it better to deal 
mainly with generalities. 

Still I cannot refrain from a few words to express the 
astonishment I afways feel when 1] hear people complain 
that Africa goes slow. When I look at what has been 
effected in my own lifetime, it appears to me that, on the 
contrary, it has been rushed. The maps J learnt from as 
a boy showed the whole interior as a blank. There are 
now no parts that are not more or less known. The great 
lakes have all been revealed; the great rivers have all been 
traced ; Europeans are now firmly fixed with decent govern- 
ments in parts formerly a prey to tribal wars and the 
atrocities of the inland slave traffic. Railways are running 
over regions unknown forty years ago, and one of the most 
astonishing things to me is that I should be able to hope 
now to visit in comfort and luxury the great Victoria Falls 
which my old friend Sir John Kirk—whom I left the other 
day hale and hearty—was, with the exception of Living- 
stone, the first white man to see, after a long and laborious 
journey in his company in 1860. 

I could not help being amused as well as interested at 
seeing a short time ago a proclamation by the Government 
of Northern Rhodesia, dated not far from Lake Bangweolo, 
calling on all concerned to observe neutrality during the 
present war between Russia and Japan. 1 think that if 
anyone had prophesied to Livingstone, as he lay in 1873 
lonely and dying by the shores of that newly discovered 
lake, that such an edict would be issued in thirty years he 
would have expressed a doubt as to its fulfilment.- 

To Southern Africa Nature has denied two of the features 
that facilitate rapid progress—good harbours and sufficient 
rainfall—but the energy of man has done wonders to pro- 
vide the former where possible, and will doubtless do more ; 
whilst I believe that the lack of the latter will afso be 
overcome in the same way. The coordinated—or, in other 
words, the scientific—observations made in many other 
countries have pointed out a possible solution. On the other 
hand, the height of the inland plateaux makes it possible 
for the white man to live and work in latitudes which 
would under other conditions be tropical. 

South Africa must have a great future before it; and 
while some present circumstances may delay development 
of its natural advantages, 1 am inclined to think that in 
the long run prosperity may be more solid and material 
for being reached in the face of difficulties, as has so often 
occurred in the history of the world. 


SOCIETIES AND ACADEMIES, 
Paris. 

Academy of Sciences, August 21.—M. Bouquet de la 
Grye in the chair.—On the laws of sliding friction: Paul 
Paintevé. <A discussion of a problem suggested by M. 
de Sparre in a recent paper, and of the conditions necessary 
for a solution without ambiguity.x—The cause of the 
presence of abnormaf quantities of starch in bruised 
apples: G. Warcollier. Jt is shown that tannin from 
galls prevents all action of amylase on starch, and it is 
supposed that the accumulation of starch in bruised apples 
is due to a similar action. 

Jee? Catcutta. 

Asiatic Society of Bengal, August 2.—Additions to the 
collection of Oriental snakes in the Indian Museum, 
part iii.: N. Amnmandale. Four new species and a new 
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genus are described, two of the former coming from the 
Malay Archipelago, one from N.E. India, and one from 
Gilgit. Notes on other species from different paris of the 
Orientaf region are given. This paper completes the series 
for the present, the collection now being worked out and 
arranged. Sal-ammoniac: a study in primitive chemistry : 
H. E. Stapleton. An attempt to carry back the history 
of sal-ammoniac through Mohammedan times, and to 
throw light on the primitive conceptions of nature which 
led to its introduction as an alchemical drug. Although 
little used by the Greek school of Alexandria, it was in 
high repute as one of the alchemical “stones”? of the 
Arabs, and through their agency the substance passed 
into European alchemy. Authorities are given for the 
belief that the salt owed its reputation partly to its magical 
qualities, which were due to its connection with human 
hair and other animal substances, and partly to its strictly 
chemical qualities. A suggestion is finally made that the 
salt was originally introduced into Western Asia through 
Persia from China.—Alchemical equipment in the eleventh 
century, 4.p.: H. E. Stapteton and R. F. Azo. This 
paper is an annotated analysis of an Arabic treatise on 
alchemy lately discovered in the library of His Highness 
the Nawab of Rampur. The treatise was written in 
Baghdad in the year 426 a.u. (1034 A.D.), and though now 
in a somewhat mutilated state, it affords a welcome addi- 
tion to our knowledge of alchemical methods and equip- 
ment in the eleventh century. Special attention is directed 


to (1) the great importance attached to weights in chemical 
operations 7oo vears before the time of Black and 
Lavoisier; and (2) the drawings and description of the 


tha? (Aludel), which furnish, for the first time from 
Arabic sources, a clear conception of this instrument. 
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MACMILLAN & GO.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE AND SOLID GEOMETRY. 


Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.1.M.E. 2s. 6d. 

Practical Plane and Solid Geometry for Advanced Students. 
By J. HARRISON, M.Inst.M.E., &e., and G. A. 
BAXNANDALL. 4s. 6d. 


IJ.—MACHINE CONSTRUCTION AND DRAWING. 
Machine Construction and Drawing. By F. CASTLE, 
M.1.M.E. 


III.—BUILDING CONSTRUCTION. 

Building Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 6d. : 

Building Construction for Advanced Students. By J. W. 
RILEY. [2 Preparation. 
V.—MATHEMATICS. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H.S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 67. 

An Elementary Course of Mathematics. Comprising Arith- 
matic, Algebra, and Ge-wefry. By H. S. HALL, M.A., and 
F. 1f STEVENS, M.A. 2s. 6d. . 

Graduated Test Papers in Elementary Mathematics. By 
Rev. WALTER J. WOOD, M.A. 15. 

Mathematical Tables for Ready Reference. 
FRANK CASTLE, M.I.M.E. Sewed. 277. 

Practical Mathematics for Beginners. By F. CASTLE. 
25. 6d. Wey, 55. net. 

Elementary Practical Mathematics for Technical Students. 
By F. CASTLE, M.I.M.E. js. 6d. 

A Manual of Practical Mathematics. 
1) (Fp Wo) Fs OR os 

VI.—THEORETICAL MECHANICS. 

Elementary Mechanics of Solids. By W. T. A. EMTAGE, 

M.A. 25. 6d. 

Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 

Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 25. 6d. 

Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A, 25. 6d. — 

VII.—APPLIED MECHANICS. 

Applied Mechanics for Beginners. By J. 
Wh.Sc. 25. 6a. 

Lessons in Applied Mechanics. By Prof. J. HW. COTTERILL, 
F.R.S., and J. If. SLADE. 5s. 6d. 


VIII.—SOUND, LIGHT, AND HEAT, AND 
ELEMENTARY PHYSICS. 
Elementary Lessons in Heat, Lighs, and Sound. 
JONES, B.Sc. 2s. 6:2. 
Lessons in Heat and Light. By D. E. JONES, B.Sc. 
Light for Students By EDWIN EDSER. 6s. 
Practical Exercises in Light. By R 5. CLAY, D.Sc. 25. 5d. 
Heat for Advanced Students. ByE. EDSER, A.R.C.Se. 4s. 6d. 
Practical Exercises in Heat. By E.S. A. ROBSON, M.Sc. 
2s. 6d. 
Elementary Physics. By BALFOURK STEWART, F.R.S. 
New Edition, thoroughly Revised. 45. 67. (uestions, 25. 


1X.—MAGNETISM AND ELECTRICITY. 
Magnetism and Electricity for Beginners. By H. E. 
IILADLEY, B.Sc. (Lond.). 25. 6d. 
Magnetism and Electricity for Students. 
UMONL ION 1S. 
Practical Exercises in Magnetism and Electricity. By II. E. 
IIADLEY, BSc. 2s. 6d. 
Electricity and Magnetism for Beginners. 
DERSON, M.A. 2s. 6d. 
Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. TIIOMPSON, F.R.S. 4s. 6d. 
X. & XI.—CHEMISTRY. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Se. 2s. 6d. 
Ths Elements of Chemistry. By Prof. IRA REMSEN. 2s. 6d. 
Inorganic Chemistry for Advanced Students. By Sir H. E. 
ROSCOE, F.R.S., and Dr. A HARDEN. 4s. 6d. 


Compiled by 


By F. CASTLE, 


DUNCAN, 


By D. E. 
35. 6d. 


By H. E, 


By F. W. SAN. 


KENSINGTON SYLLABUSES,. 
X. & X1.—CHEMISTRY—contznued. 

Chemical Problems. By Prof. T. E. THORPE, C.B., F.R.S. 
With Key. 2s. 

Chemical Arithmetic. 
Troblems, 45. 67. 

Introductory Chemistry for Intermediate Schools. 
JONES, B:Se. 2:5: 

Chemistry for Organised Schools of Science. ByS. PARRISII, 
B.Sc., A.R.C.S. (Lond.), with Introduetion by 
FORSYTH, M.A., D.Se. 2s. 6d. 

Practical Inorganic Chemistry. By G. S. TURPIN, M.A., 
D.Sc. 2s. 6d. 

Practical Inorganic Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 2s. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F:G.S., 25.16a. 

Tables for Qualitative Chemical Analysis arranged for the 
use of Students. By A. LIVERSIDGE, M.A., LLD., 
Bene Suds lodmnet. 

Lessons in Organic Chemistry. By G. S. TURPIN, M.A, 
IDES, he (HE 

Theoretical Organic Chemistry. By J. B. COHEN. Ph.D. 65. 

Organic Chemistry. By Prof. IRA REMSEN. 65. 6d. 

Practical Organic Chemistry for Advanced Students. By 
TULIUS B. COHEN, Ph.D. 335. 6d. 

XII.—GEOLOGY. 
Geology for Beginners. By W. W. WATTS, M.A., F.G.S. 


2s. 6d. 
XIV.—HUMAN PHYSIOLOGY. 
Physiology for Beginners. By Sir MICHAEL FOSTER, 
KC By and) Dr. le) BasLlOE mse smod. 

Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 45. 6d. Questions. Is. 6d. 
XV.—GENERAL BIOLOGY. 

An Introduction to Nature-Study. By ERNEST STEN- 

HOUSE, B.Se. INustrated. 35. 6d. 
XVI.—ZOOLOGY. 
A Manual of Zoology. By T. JEFFERY PARKER, D.Sc., 
F.R.S., and W. A. HASWELL, M.A., D.Sc. 10s, 6d. 
XVII.—BOTANY. 
Botany for Bseginners. By ERNEST EVANS. 
Edition. 25. 6d. 
-  XIX.—METALLURGY. 
A Text-Book of Elementary Metallurgy. By A. H. IIIORNS, 
35s. Questions, 15. 
XXII.—STEAM. 
The Steam Engine and Gas and Oil Engines. 
PERRY, F.R.S. 3rd Impression. 7s. 6d. net. 


XXIHI.—PHYSIOGRAPHY. 

Mentha ia for Beginners. By A. T. SIMMONS, B.Sc. 
2s. 6d, 

Experimental Science (Section I. Physiography). By Trof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6a. 

Physiography for Advanced Students. By A. T. SIMMONS, 
B.Sc. 45. 6d. 

Elementary Lessons in Astronomy. 
LOCKYER, K.C.B. 55. 6d. 


XXIV.—AGRICULTURAL SCIENCE AND RURAL 
ECONOMY. 


By S. LUPTON, M.A. With 1200 
By L. M. 


Second 


By JOHN 


By Sir NORMAN 


Elementary Lessons in the Science of Agricultural Practics. 
By H. TANNER, F.C.S. 3s. 6d. 
XXV.—H YGIENE. 
Hygiene for Beginners. By E. S. REYNOLDS, M.D. 235. 6d. 
Science of Common Life (Being a New Edition of ‘‘ Experi- 
mental Hygiene”). By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 6a. 
Hygiene for Students. By E. F. WILLOUGHBY, M.B. 
45. 6d. 
XXVI.—ELEMENTARY SCIENCE OF COMMON LIFE. 
Science of Common Life (Beinga New Edition of ‘ Experi- 
mental llvgiene’’). By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 25. 6d. 
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Moderate Rates. Absolute Security. Fiectrio 
Lighting Rules Supplied. Liberal Lose Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £28,000,000. 


BIRKBECK BANK 


ESTABLISHED 1851. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 


Deposits. 24% Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold 


Apply C. F. Ravenscrort, Secretary, 
Southampton’ Buildings, Higb Holborn, W.C. 


MICROSCOPIC SLIDES, 

MARINE ORGANISMS, Hydrozoa, Crustacea, Annelida, &c., polyps 
extended, without pressure, dark ground or opaque, very beantifu/. List. 

Exhibition Groups of Diatoms, Petrological, &c 

Dispersal of Mr. HORNELL’S collection of Slides, 
Botanical, from 3-7. each. 

MICROSCOPES, &c. 

SECOND-HAND, large and ever-changing stock. Van Heurck, new, 
others including Objectives, Condensers, Polariscopes, &c., hy Watson, 
Ross, Powell and Lealand, Beck, Pillischer Reichert, Leitz, &c. Prismatic 
Binoculars, Lantern ‘Slides, Mounting Materials. Lists. 
Mr. HERBERT CLARKE, 104 LEADENHALL STREET, LONDON. 

Tel. :—1316 CENTRAL. 


ROCKS, MINERALS, FOSSILS. 
For Collectors, Studants, Technical Schools, Colleges, &e. 
COLLECTIONS IN POLISHED DEAL BOXES. 

25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-3 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Educatlon Examinations In 
Geology, Physlography, and Mineralogy. 

A largs stock of Minerals, Rocks, Fossils and Microscopic Objacts fos 
selection. Specimens sent on approval, 

Cabinets, Geologists’ Hammers, Chisels, Card Trays, Glass-capped 
Boxes, Models of Crystals, &c., &c. 

NEW CATALOGUE POST FREE. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF 
MICROSCOPICAL PETROGRAPHY, 


now heing issued in Twelve Monthly Parts, each Part containing Four Fine 
Half- Tone Plates, and also Four actnal Rock Sections. 

Subseription In advance, either Monthly, 7/-; Quarterly, 21/-; 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


Marine and 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLDGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 

N B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distingnished patrons, Musenms, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS. 

SPECIALITY.—Objects for Nature Study, Drawing 

Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplled. 


36 STRAND, LONDON, Ww.Cc. 
(Five Doors aor Charing Cross.) 
fe- New Catalogue (102 pp.) just issued, post free. 
of Scientific Subjects, 


| LANTERN SLIDE from 6/- per dozen. 


Also Hand Painted from 1/3 to 5/- each 
Slides fram Prints, Drawings, Phatographs, &c., a Speciality 
PHOTOMICROGRAPHS. 


Storage el for Lantern Slides to hold 409, 10/6; 
600, 14/6; 1200, 2 Sueeuist. 


MICROSCOPICAL SLIDES, Bot9pica!,.Zoclogica 


’ &e., from 6s. per dozen. 


FLATTERS & GARNETT, Ltd., 
48, DEANSGATE 
And at CuurcH Roawb, Loncstcut, MANCHESTER. 
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LIVING SPECIMENS FOR 
| THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 

; Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana ; ; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nehalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Astetias, Echinus, 
Ascidia, Salpa (preserved), Scylliam, Raia, &c., 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


&e. 


THE DIRECTOR. 


LANTERN SLIDES.—Orchids, Cacti, 
Palms, Insectivorons Plants, &c.—For lists apply L. Farwar, 
TYPE-W RITING U NDE RTAKEN BY 6 Mortlake Terrace, Kew. 
BR euise (Cleat woney eo USLOMED TO SCIEN- | 
TIFIC MN assical Tripos, Intermediate Arts, Cetra Higher : 
Local, thorongh acquaintance with Modein Languages). Research, PHOTOMICROGRAPH Y for Publishers, 
Revision, Translation. Scale of charges on application. The Cam: Lecturers, Manufacturers, and general scientific research. Good work, 
bridge Type- writing Agency, ro Duke Street, Adelphi, W.C. moderate charges.—SAxBv, 91 Penny Lane, Sefton Park, Liverpool. 
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Quarterly 6 oO G & Quarterly o 8 o| One Eighth Page, or Quarter AU oI ep COIS 3 @ 


Column 5 o 18 6| Whole Page. , a tt i 


* The first line being in heavy type is charged for as Two tines 


Cheques and Money Orders payable 
COMPIKCTE, 8 Sl MAVEN SS 


to MACMILLAN & CO., Limited, 
STREET, LONDON, W.C, 
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-> THE GAIFFE AUTO-MOTOR 
MERGURY JET INTERRUPTER 


(Patented in Britain). 


N@ BRUSHES, NO BANDS, NO INDEPENDENT MOTOR. 


The interruption cuts the current both for motor and coil. 
In other words, motor and interrupter are electrically and 
mechanically linked together. 

i@@- See Nature, July 20, 1905, page 277. 


Price, including box and packing, B44: 6: 6 


THE MEDICAL SUPPLY 
ASSOCIATION, 


| 228 Gray’s Inn Road, London, W.C. 
% Deseviptice Civeular upon application, 


CROSSLEWY’S GAS ENGINES 
RECENTLY GREAT REDUCTION 


REMODELLED. | IN 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the.end of 1904, 
and 5 H.P over 51,000 gas and 
respectively. oil engines had been 
delivered, represent- 

ing about three- 

quarters of a million 
actual horse-power. 


Immediate Delivery 
for Stock Sizes 
of Engines. 


_CROSSLEY BROS., LTD., OPENSHAW. MANCHESTER 


Nrew IWEICROSCOPIC SLIDES 


From the New Issue of W. WATSON & SONS’ No. 3 CATALOGUE, just published. Post Free on appficatian. 


iy FG so ad 
Tsetse Flies (G. palpalis), whole insect 7 6 Perfume Glands on Leaf of Lavender ... an ee er ce i 6 
Dissections of all pats may be had mounted. ‘separately. “Also in Bugula plumosa (Bird's Head coralline). Seca fine mounts 26 
set of 12 Bez w«£) 0 0 Karyokinesis i in root of Water Lily... Pe « Bf- & 4/- 
“Send for Special Descriptive List. Leg of Flea, showing muscular structure 16 
Blood-sucking Maggot (from the Congo)... es ¢ & Set of 16 Slides illustrating the development of an Ascidian 
Fly hatched from above, Auchmeronzyia Aecrolte a 7 6 (Aspersa). Incase ... os ee ce 4 ras (a 
Section of Brazilian Quartz, showing cavities containing fluid. Trypanosoma Brucei (Tsetse Fly disease) se 4 0 
Very interesting i 3 6 Set of 5 Slides of the Garden SBE, ‘snowing different stages ¢ of 
.Eggs of Emperor Moth, fertile and sterile, on I slide 1 6 growtb. In Case 7 6 


SEND FOR THE ABOVE NEWLY PUBLISHED CATALOGUE OF MICRO. OBJECTS. 


WATSON’S CATALOGUE OF MICROSCOPES (158 ey is of special interest to all Microscopists, 
post free 


W. WATSON & SONS, 313 High Holborn, London, W.C. 


Branches—16 FORREST ROAD, EDINBURGH, and 2 EASY ROW, BIRMINGHAM. 


-DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 


i@ Indispensable for use in all departments of Natural 
History Field Work (especially Ornithology), and also 
to Architects. 


Price from £8 15s. 


eee |] Mo rower) (FLED lL Prices and Particulars on application. Estimates ant 
a E } advice free. 


J. H. DALLMEYER, Ltad., 


‘ , ; 25 Newman Street, London, W. 
Stigmatie Lens fitted with Tele-Photo. Attachment. Wr ac on : 7 
(These Attachments can be fitted to any good Lens.) THE CELEBRATED DALLMEYER LENSES. 


Printed by Ricwarp CLay and Sons, Limirep, at7 & 8 B cen Street Hill, Queen Victoria Street, in the City of janttany and published by MacmItLan 
AND Co., LtmiTep, at St. Martin’s Street, London, W.C., and Tue Macaittan Company, 66 Fifth Avenue, New York,—T'nurspay, Angust 31, 1905. 
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A \WIBIBISIL NY ILLUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 
Of Nature trusts the mind which builds for aye.’’-——\WoRDSWORTH. 


No. 1871, VoL. 72] | THURSDAY, SEPTEMBER 7, 1903. [Price SIXPENCE 


(All Rights are Reserved. 


Registered as a Newspaper at the General Post Office.) 


REYNOLDS & BRANSON, ti. 


Ne ton’s New Den 10onst rator's Chemical and Scientific Instrument Makers to His Majesty's 
66 T ” L t Government (Indian, Home, and Colonial). 
ranspaque EMT IELE & LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 
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Has all the advantages - 
of our well-known bh 
** Demonstrator's"’ 
Lanterns, and in 
addition will show 
brilliantly on the 
sereen, opaque 
objects or book 
illustrations, if not 
larger than a 
large postcard. 
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CHEMICAL AND PHYSICAL BENCH, illustrated ahove, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Litustrations, free on application. 

Designs of BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


NEWTON & CO., 3 FLEET STREET, LONDON. Be ie Ree oe 


ee ear 


f 
fo. 


Apparatus 
Be for the 


determination 2: = 
of the relative NEGRETTI & ZAMBRA’S 
conductivity LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.— In this instrument 
tbe tuhe is much longer than usual. and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 incbes would be marked, tbe tube is bent at an angle and 
the remaining 3 inches of the scale—viz. : 29, 30, and 31— 
are extended over a tube 36 inches long. 

The mercury now moving diagonally instead of vertically, 
travels over zz incbes of the tube to every incb on the ver- 
tical scale. 

The slightest variation, even ‘or” to which tbe scale is 
divided, is at once noticeable and can be easily read without 
the aid of a vernier or magnifier. 


of thin layers 
of materials. 


LEES’ & CHORLTON’S 
METHOD. 


Catalogue of Part IJI., 
SOUND, LIGHT & HEAT, 
free on application. 


2 gaan 
GRIFFIN. LONDON E 


Further Particulars and Prices of this and other long 
range Barometers sent on application to the Manufacturers. 


bon = NEGRETTI & ZAMBRA, 
IN & SONS, Ltd., 38 HOLBORN VIADUCT. 


20-26 SARDINIA ST., LINCOLN’S INN FIELDS, | Brancues: 45 CORNHILL, anp 122 REGENT STREET 
LONDON, W.C. LONDON. 
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UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 

T. Grecory Foster, Ph.D. 
FACULTY OF MEDICINE. 
WINTER SESSION (1905-1906) begins Monday, Octoher 2, 1905. 


Courses for the Degrees of the University :— 


I], PRELIMINARY SCIENTIFIC COURSE. 
PROFESSORS— 


Principal 


Chemistry Str W. RAMSAY, K.C.E.. F.R.S. 
Physics ... bt TROULON, Nie Awe nes 
Botany .. tea F. W. OLIVER, D.Sc. 

Zoology ... as E. A. MINCHIN, M.A. 


Fee for the Course, 26 Gomes 
ll. INTERMEDIATE COURSE. 
PROFESSORS— 


Anatomy G. D. THANE. 
Physiology E. H. STARLING, M.D., F.R.S. 
Pharmacology... A.R. CUSHNY, M.A., M.D. 


Organic Chemistry 21 J. NORMAN COLLIE, Ph.D. 
Fer for the Course, 55 Guineas in one sum, or 60 Guineas in two instal- 
ments of 30 Guineas each. 


Ill. FINAL M.B. COURSE. 
PROFESSORS— 

Medicine se a8 J. R. BRADFORD, M.D., F.R.S. 
Cine ieee ee eo ay 
Surgery aH res = « aA. E, BARKER, F.R.C.S. 

is E. BARKER, F.R.C.S. 
Clinical Surgery on oe a Pee ee 2: MB. M.S. 

sin VICTOR HORSLEY, F.R.S. 
Midwifery HAR. SPENCER aM. D. hoRs eC. Py 
Pathology 63 oan ee SIDNEY MARTIN, M.D., F.R.S. 
loctene ne i ” re Soe Wiley IDO GI8 ls 


Medical Jurisprudence J. RISIEN RUSSELL, M.D. 


Fee, including Hospital Practice, 80 Guineas if paid in one sum, or 82 
Guineas in two instalments of 50 and 32 Guineas. 

Composition Fees for the Curriculum required for L.R.C. P. and M.R.C.S.: 

For the First Examination, Parts I., 13., III. : 20 Guineas. 

For the First Examination, Part !V., and for the Second Examination : 
50 Guineas in one sum, or 60 Guineas in two instalinents of 30 
Guineas each. 

For the Third Examination: So Guineas in one sum, or 82 Guineas in 
two instalments of 0 and 32 Guineas. 

The full Prospectus, containing information as to Prizes, Entrance and 
other Scholarships, of a total value of £800 a year, may he obtained from 
the SecreTAry, University College, Gower Street, W.C. 

J. RISIEN RUSSELL, M.D., F.R.C.P., Dean. 
W. W. SETON, M.A., Secretary. 


EAST LONDON COLLEGE 
(Late Esst Lonpon TeEcHNIcAL COLLEGE), 
MILE END ROAD, E. 


New SESSION commences SEPTEMBER 18. 


SCIENCE AND TECHNICAL SIDE. 
& {'J. L. S. Harron, M.A., and 
Mathematics ae ay oy Wl FS. Cuurcurit, ALA. 
f*R, A. Lenrevot, B.A., D.Sc., and 


JUHSES = op aa ae H, Wire, B.A., B.Sc. 

(-J. T. Hewitt, M.A., D.Se., Ph.D., 
Chemistry ... ca gots “| “and °C. Surry, irae, 
Botany ». V. H. BLackman, M.A. 

. a {D. A. Low, M.1.M.E., and 
Engineering “"\ “J. A. Davenport, M.Sc. 


Electrical Engineering «. *J. T. Morris, M.1.E.E. 


ARTS SIDE. 
oe {*J. L. S. Harton, M.A., and 
Mathematics eee os 2 WARY, 1, SL Cancers, LA, 
Latin and Greek ... ep «. KF. R. Earp, M.A. 
English Language and Literature *KaTE M. WaRREN,. 
History a xe «. “I. Seccompe, M.A. 
French vee Tet Gr ARTOG) b.Ae 
German ee oa fee «. ConsTance B. Low, M.A. 
*Recognised Teacher of the University of London. 
Fee for the full Day Course, ro Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded by the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also held, 
the fees for which are from Two Guineas to Five Guineas per Session, 
CALENDAR, post free 44¢., on application. 


JOHN L. S. HATTON, M.A., Director of Studies. 


THE VICTORIA UNIVERSITY OF 
MANCHESTER. 
CHEMISTRY COURSE. 


Full particulars of the Courses qualifying for the Degrees in Chemistry 
and for the Certificate in Applied Chemistry will he forwarded on applica- 
tion to the REGISTRAR. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard, 


REG. S. CLAY, D.Sc., Principal. 


ENGINEERING. 
NORTHAMPTON INSTITUTE, 
CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING, 


FULL DAY COURSES in the THEORY and PRACTICE of the 
above subjects will commence on MONDAY, OCTOBER 2, 1905. 
ENTRANCE EXAMINATION on WEDNESDAY and THURSDAY, 
SEPTEMBER 27 and 28. 

The Courses for Mechanical and Electrical Engineering include periods 
spent in Commercial Workshops, and extend over four years. They also 
prepare for the degree of B.Sc. in Engineering at the University of 
London. Fees for either of these Courses, £15 or £11 per annum. 

Three Entrance Scholarships of the value of £52 each, giving free 
tuition for the full course in Mechanical or Electrical Engineering, will he 
offered for competition at the Entrance Examination in September next. 
Conditions can he obtained from the PRinctPaL. 

Full particulars as to fees, dates, &c., and all information respecting 
the work of the Institute, can be obtained at the Institute or on appli- 


cation to 
R. MULLINEUX WALMSLEY, D.Se., Principal. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET ALD GAME era. 
Principal Cuarces A. Keangs, M.Se., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICALand ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

f Cuarces A. Keane, M.Sc., Ph.D., F.1.C., and 
Hi Burrows, A.C. See be es 

R. S. Wittows, D.Se., M.A. 

Metallurgy C. O. Bannister, Assoc. R.S.M. 

Mathematics G. M. K. Leacertt, B.A. 

Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

Also preparation for the B.Sc. Examination of London Uni- 
versity under recognised teachers of the University. 

Courses of Instruction in Glass Blowing will be given during the 
Session by Mr. A. C, Cossor. 


NEW SESSION hegins MONDAY, SEPTEMBER 25. 


For details of the Classes apply at the Office of the Institute, or by 
letter to the Prinetrav. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


Chemistry 
Physics ... 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT. 


Professor—MORRIS W. TRAVERS, D.Sc., F.R.S. 
Assistant Professor—FRANCIS E. FRANCIS, D.Sc., Ph.D. 
Lecturer—OLIVER C. M. DAVIS, B.Se., A.1.C. 

Lecture Assistant—J. H. STURGESS. 


The SESSION rgo5-6 begins on October 3. Lectures on Inorganic, 
Organic and Physical Chemistry will be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for study 
and research in Chemistry and Metallurgy in all its branches. Several 
Scholarships ‘are tenable at the College. CALENDAR, containing full 
information, price rs. (by post, xs. 4@.). For prospectus and further 
particulars apply to 

JAMES RAFTER, Registrar and Secretary. 


For other Scholastic Advertisements, see pages clxxix, clxxx, 
elxxxi aud clxxxii. 
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dm New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under recognised Teachers of 
the University of London. 
{fi E. MackKeEnzig, Ph.D., D.Sc. 


Chemistry H. Wren, Ph.D., B.A. B.Sc. 
Physies. ... om ave one ~| 


ALBERT GRIFFITHS, D.Sc. 
D. Owen, B.A., B.Sc, 
B. W. Crack, B.Sc. 


Mathematics con an 13, Lea a re 

A. B. RENOLE .A. rote 
Botany wwe (EE Fritscn, Ph.D., B.Sc. 
Zoology ... aa w H. W. Untuank, B.A., B.Sc. 


Geology & Mineralogy Geo. F. Harris, F.G.S. 


Assaying, Metallurgy & Mining. Gero. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, and Itallan Classes. 


EVENING CLASSES in Biology, Physiology, Practical Geometry. 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics 

Calendar 6d. (post free 8¢.), on application to the SEcRETARY. 


THE UNIVERSITY OF LIVERPOOL. 
SESSION 1905-6 COMMENCES OCTOBER 2. 
FACULTY OF ENGINEERING. 

THE VICE-CHANCELLOR. 
CuatrMan--Proressor CAREY, 

Dean—J. WEMYSS ANDERSON. 


Proressors AnD LecTURERS. 
ies * {Harrison Professor—W. H. Watkinson 
ENGINEERING 0 -.\ Muinst C.E., M.l.Mech-E., M.L.[.E. 
{David Jardine Professor—E. W. Mar- 


ELECTROTECHNICS “1 cHaNT, D.Sc. 
MATHEMATICS oo von eee ES . Carey, ae 
rene fLyon Jones Professor—L. R. WiLeer- 
RV STCSE a oe Reng, Mis 
CHEMISTRY jGrant Professor—J. Camppeit. Brown, 


Sl WeSes ICS, tee 
RAILWAY ENGINEERING [Associate Professor—J. A. F. Aspinaci, 


t{) M.lnst.C. BR. 
MUNICIPAL fAssociate Professor—J. A. Broote, 
ENGINEERING... eon olinst.©. By, 
MUNICIPAL ELECTRICAL Associate Professor A. BromLey 
ENGINEERING... a Homes, M.Inst.C.E., M.LE.E. 
ENGINEERING DESIGN{Lecturer— J. Wemyss | ANOERSON, 


AND DRAWING... et Assoc. M.Inst.C.E., M.I.Mech. E. 
APPLIED MECHANICS ... Lecturer—J. H. Grinovey, D.Sc. 


The courses of study in the Faculty leading ta the ordinary degree of 
Trachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for those intending to hecome 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some branch of the profession, and opportunities 
are afforded for post-graduate work and research. 


The special prospectus of the Faculty may be obtained on application to 
the Recistrar. 


UNIVERSITY COLLEGE OF NORTH 


WALES (BANGOR). 
SESSION 1905-6 will open on OCTOBER 3. 


DEPARTMENTS of MATHEMATICS, PHYSICS, CHEMISTRY, 
and BIOLOGY. 


Prof. G. H. Bryan, Sc.D., F.R.S. 

Assistant Lecturer, H. Hinton, M.A. 

Prof. E. Tayitor Jones, D.Sc. 

Assistant Lecturers and Demonstrators, D. FARRAR, 
M.Sc., and A. H. Fercuson, B.Sc. 

Prof. K, J. P. Orton, M.A., Ph.D. 

Assistant Lecturers and Demonstrators, Miss A. E. 
Smita, B.Sce., and E. Towyn Jones, B Sc. 

Botany—Prof. R. W. Pritites, M.A., D.Sc. 

Assistant Lecturer and Demonstrator, J. 
Liovo WILLIAMs. 

Zoology and Physiology—Prof. Puiturp J. Wuire, 
NPE: PRS: ie 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised for the first year of 
medical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. 

Inclusive Tuition Fee, £11 rs. Laboratory Fees (per Term) on the scale 
of £1 1s. for six bh ours a week, in each Department. 

A considerable aumber of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Courses, apply for Prospectus to the Secretary 


and Registrar, feet COup. 1A 
. E, , M.A. 


MATHEMATICS { 


PHYSICS ......00 f 


CHEMISTRY... { 


BIOLOGY ..... | 


NATURE 
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- BROWNING’S SPEGTROSCOPES. 


THE 

This Instrument will show many of the Fraunhofer lines, the bright lines 
of the metals and gases, and the absorption hands in coloured gases, 
crystals or liquids. 


Price, with Plain Slit ani 26 as son eal ES lah 
m », Adjustable Slit, &c., in Morocco Case £1 14s. Od. 
+ >» Achromatic Lens, &c.,in Morocco Case... £2 Os. Od. 
ra va 5 s+ and Comparison Prism, 

in Morocco Case ... : = wee) (Se OG. 


“HOW TO WORK WITH THE SPECTROSCOPE.” 


By Joun Browntne, F-R.A.S., F.R.M.S., &c. Twenty Mlustrations. 
6d., post free, 7d. 


RAINBAND SPECTROSCOPE (Grace’s). 


Mr. JOHN BROWNING hegs tn draw attention to the advantages o1 
this very powerful, portable, and efficient Instrument, which is specially 


adapted for predicting comirg rain. It is provided with a rack motion 
focussing arrangement, and it is applicahle to every purpose for which a 
Direct Vision Spectroscope can he nsed. 
Price, in Morocco Leather Case es oo 635 ERS GGG 
For use with the above— 
SHOW TO FORETELL THE WEATHER WITH THE 
POCKET SPECTROSCOPE.” 
By F. W. Cory, F.R.M.S., M.R.C.S., &c. With ro Illustrations. 
In paper cover, 18.3 in cloth, 1s. 6d. 


STUDENTS’ SPECTROSCOPES, £7, £8 16s., and £15. 
Tilustrated Catalogues of Spectroscopes or Telescopes post five. 


JOHN BROWNING, optician, 78 STRAND, LONDON. 


Optician, 
ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 


INSTITUTE. 


SESSION 1905-1906. 


The COURSES of INSTRUCTION at the Institute's Centrau 
Tecunicat CotueGce (Exhibition Road) are for Students not under 16 
years of age; those at the Institute's TecunicaL CoLLeGE, Finspury, 
for Students not under 14 years of age. The Entrance Examinations to 
hoth Colleges are held in September. Particulars of the Entrance Examin- 
ations, Scholarships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


OITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exureition Roao, S.W.) 

A College for higher Technical Instruction for Day Students not under 
16 preparing to hecome Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. The College is a 
‘*School of the University of London” in the Faculty of Engineering. 
Fee for a full Associateship Course, 430 per Session. 

Professors :— 


Civiland Mechanical Engineering (Ne ei M.A.,  B.Se., 


W. E. Avrron, F.R.S., Past Pres. 
Inst. E.E., Dean for the Session. 


Oheniais: ae SS: Ph.D., LL.D., 


Mechanics and Mathematics nO, HENRICK, Pb. ., ib, Oba. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonaro STREET, City Roao, E.C.) 


A College for Day Students not under 14, preparing to enter Engineering 
and Chemical Industries, and for Evening Students. Fees, £15 per 
Session for Day Students. 


Professors -— 


Electrical Enginecring ote aie { 


: 5 é i ee eh a 5 iisteny 18 IRS 
Physies and Electrical Engincering { 8 Priacipalon ine! Bos S., 
Mechanical Engineering andfE. G. Coker, M.A., D.Sc., 

Mathenatics si = M.Inst.M.E. 


Chemistry nen 2 a ee R. Mecpora, F.R.S., F.1.C. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 
_—<—<——— eee 
for other Scholastic Advertisements, see pages clxxviii, elxxx, 
elxxxi and elxxxii. 
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QUEEN’S COLLEGE, GALWAY. 


The Matriculation Examination of Session 1905-1906 commences on 
Ocroser 19. Matriculation Certificates of any University within the 
United Kingdom are accepted. 


All Lectures, Scholarships, Exhibitions, and Prizes are open to Students 
of either sex. 


The Scholarship Examinations in Arts, Medicine, and Engineering com- 


mence on OCTOBER 19. 
DEPARTMENTS OF 
SCIENCE, MEDICINE, AND ENGINEERING. 


{ Prof. Tuomas Joun l’anson BRomwicn, 


MATHEMATICS ++) M.A., late Fellow of St. John’s College, 
\ Cambridge ; Examiner, R.U.1. 
Prof. ALEXANDER ANDERSON, M.A. 
Camb., Hon. LL.D. Glasgow, late 
BV SIG Sine. oe xb Fellow of Sidney Snssex College, 
Cambridge, Member of the Senate of 
the Royal University of Ireland. 
CHEMISTRY _... «+ Prof. ALFRED SENIER, Ph.D., Berlin, 
SS fap ea Prof. Richaro J. ANpDERSON, M.A., 
GEOLOGY... J, 4-D., M.R.C.S. Eng. 
ENGINEERING... Prof. Eowaro Townseno, M.A., D Sc. 
ELECTRICAL (Mr. CHartes C. Prumeer, B.Sc. 
ENGINEERING ...\_ (London Faculty of Enginee:ing). 
ANATOMY and PHYSI-{ Prof. Josern P. Pye, M.D., M.Ch., 
OLOGYe. on oon D.Sc., F.R.U.1. 
PRACTICE of MEDI-{ Prof Joun Isaac Lynuam, M.D,, 


CINE we oe 
SURGERY... ae 


vol MCh. MMA.O., F.ROU-T. 
ee W. W. Brereton, L.R.C.S.1, 


NRCP 
MATERIA MEDICA .. fe enotrs W. Cotonan, M.D., 
Prof. Ricwaro J. Kinkeap, B.A., 
GYNECOLOGY ... “4 LDA LR CSL 


Prospectus of the Courses and Regulations for Scholarships, &c., can be 


had on application to the 
REGISTRAR, Queen's College, Galway. 


UNIVERSITY COLLEGE, BRISTOL. 
FACULTY OF ARTS AND SCIENCE. 


Princtvat—Professor C. LLOYD MORGAN, LL.D., F.R.S. 


Professor—Morris W. Travers, D.Sc. (Lond.), 
HRS. 

Assistant Professor—Francis E. Francis, D.Sc. 

(Vict.), Ph.D. 

: (Professor—Frank R. Barrevy, M.A. (Camb.), 

Mathematics setteneerrd, BSE, (Lond.). 

Professor—ARTHUR P. Cuattock, M.1.E E. 
{Professor—Rosert M. Ferrier, M.Sc. (Durh.), 
“| B.Sc. (Glas.), M. Inst.C. E. 
Gedlieepemil Bacitoras ee H. Reynoros, M.A. (Camb.), 
Psycbology...... .....:+. Professor—THE Principat. 
Modern History ......... Prafessor—G. H. Leonaro, M.A, (Camb.). 
English Literature andfProfessor—R. P. Cowi, M.A. (Trinity Coll., 

Language .... «lt. Dablia). 
(CIEISSKES: neccaagaac «. Professor—Francts Brooks, M A. (Oxon.). 

Lecturers in Chemistry, Mathematics, Physics, Engineering, Botany, 
Physiology, Logic and Economics, History and Literature, Greek, Latin, 
Hebrew, French, German, Italian, Oriental Languages, and Music. 

Lady Tutor—Miss Marcaret J. Tuxe, M.A. 
Mistress of Method—Miss GeraLotne Hopson, B.A. 

Full courses in preparation for the Engineering, Medical, Scientific and 
Teiching Professions. 

For full information see Prospectus, which will be forwarded free on 
application. 


(OST ERY soece corcoonsetn 


Physics ....... 


Engineering . 


JAMES RAFTER, Registrar and Secretary. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE, 
GLASGOW.: 


SESSION hegins TUESDAY, SEPTEMBER 26, 190s, in the new 
buildings recently erected for the College. 

The Diploma of the College is granted in the following Departments :— 
CIVIL ENGINEERING, MECHANICAL ENGINEERING, ELEC- 
TRICAL ENGINEERING, MINING, NAVAL ARCHITECTURE, 
CHEMISTRY, METALLURGY, MATHEMATICS and PHYSICS. 
In conjunction with the Glasgow School of Art a Course for a Joint 
Diploma in Architecture has heen arranged. 

The Courses of Study for the Diploma usually extend over three Sessions. 
The Average Fee per Session is £12 12s. Special Courses for individual 
Students are arranged as required. Holders of the Diploma are eligible 
for the Degree of B.Sc. in ENGINEERING of the UNIVERSITY 
OF GLASGOW after attendance for at least one Session upon pre- 
scrihed University Classes. New and well-equipped Laboratories in the 
Departments of Physics, Chemistry, Technical Chemistry, Metallurgy, 
Mechanics, Mechanical and Electrical Engineering have been provided. 

The Preliminary Examination for Candidates for the Diploma begins on 
September 18. Names of intending candidates must be lodged not later 
than September 15, on forms which will be sent on application. 

CALENDAR (price, by post, 1s. 4¢.)and PROSPECTUS (gratis) will 
he sent on application to the SECRETARY. 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, LONDON, W, 


The SESSION 1905-6 will open on THURSDAY, OCTOBER 5. 
Students are requested to enter their names on Wednesday, October 4. 
Lectures are given in all hranches of General and Higher Education. 
Taken systematically, they form a connected and progressive Course ; but 
a single Course in any subject may he attended. 

Courses are held in preparation for all Examinations of the Universitv 
of London in Arts and Science, for the Teachers’ Diploma (London) and 
for the Teachers’ Certificate (Cambridge), and also a special Course of 
Scientific Instruction in Hygiene. 

Six Laboratories are open to Students for Practical Work. 


Two Entrance Scholarships will be offered for competition in June, 1906. 
The Early English Text Society's Prize will be awarded in June, 1906. 


Students can reside in the College. 


TRAINING DEPARTMENT FOR SECONDARY TEACHERS. 
A Scholarsbip of the value of £20 for one year is offered for the Course 
of Secondary Training, beginning in October, 1905. 
The Scholarship will be awarded to the hest candidate holding a degree 
or equivalent in Arts or Science. 
Applications should reach the HEAD OF THE TRAINING DEPARTMENT 
not later than September 18. 


BOROUGH POLYTECHNIC 
INSTITUTE 


(Five minutes from Blackfriars, Waterloo, and Westminster Bridges), 


103 BOROUGII ROAD, S.E 


TECHNICAL CHEMISTRY AND ELECTROCHEMISTRY 
DAY COURSE, 


A complete Day Course extending over two years has heen arranged in 
Technical Chemistry. With the object of providing as complete a conrse 
of training as possible, instruction will he given in MATHEMATICS, 
PHYSICS, ENGINEERING DRAWING, PRACTICAL MECHAN- 
TCS. FRENCH, GERMAN, METAL and WOOD WORKING, and 
in GENERAL CHEMISTRY, and thronzhont the Course particular 
attention will be paid to ELECTROCHEMISTRY, for which a Special 
Laboratory has heen fitted. 


FEE FOR THE COURSE, OCTOBER TO JULY, £10. 


Intending students must give evidence that they are capable of following 
the Course with advantage, or they may he required to attend a Pre- 
liminary Course. 

Full particulars can he obtained on application to 

C. T. MILLIS, Principal. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


PRINCIPAL—Ptrof. J. WeRTHEIMER, B.Se., B.A., F.L.C., F.C.S, 

ENGINEERING—Prof. J. Munro, A.R.C,S., M.1.Mech.E.; Prof. 
D. Rosertson, B.Sc., A.1.E.E. 

CHEMISTRY—Prof. J. Werruaimer, B.Sc., B.A., F.LC., F.C.S. 

Lecturer: G. P, DarNeti-Smirn, B.Sc., F.1.C., F.C.S. 

MATHEMATICS—E. S. Boutron, M.A ; J. W. Putsroro, BA. 

In addition to the above the College Staff includes seventy-nine Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are eleven Labora- 
tories, eight Workshops, a Dynamo Room, an Engine House, and an 
extensive Electric Light Installation. 

COURSES for CIVIL. MECHANICAL and ELECTRICAL 
ENGINEERS, CHEMISTS, ARCHITECTS, and BUILDERS. 

UNIVERSITY of LONDON—COURSES for MATRICULATION 
and INT. and FINAL B.Sc. (including the Engineering Degree). 

FEE: TEN GUINEAS A YEAR. 

Calendar (6¢.) or short Prospectus (free) on application to the 
REGISTRAR. 


WIGAN 
MINING & TECHNICAL COLLEGE. 


Principal—THomas T. Rankin, C.E., B.Sc., 
M. Inst. M.M., M.ILM.E. 


SANDWICH SYSTEM OF MINING TRAINING. 
DAY MINING COURSES. 
Opening date, MONDAY, OCTOBER 2, atgam. 
Complete Diploma Course extends over a period of three or four years. 
Two Prizes of £10 10s. each awarded annually. 

Candidates for Colliery Managers’ Certificates of Competency holding 
the above Diploma will he exempt from two out of the five years’ practical 
experience required oy the Coal Mines Regulation Act. 

The Hume Secretary has approved for the purposes of the Coal Mines 
Regulation Act (1887) Amendment Act, 1903, the Diplomas of this College. 

Prospectus post free on application to the PRINCIPAL, or 

T. RATCLIFFE ELLIS, Hon. Sec. 
—— 
For other Scholastic Advertisements, see pages c)xxviii, clxxix, 
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THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


A SCHOOL OF LONDON UNIVERSITY. 


The WINTER SESSION, 1905-1906, will commence on MONDAY, 
OCTOBER 2. 

Two Entrance Scholarships (value £100 and £60) will be competed for 
on September 25, 26, 27. . 

One Entrance Scholarship (value £60), open to Students of the Univer- 
sities of Oxford and Cambridge, will be competed for on September 25 
and 26. Notice in writing to be sent to the Dean on or before 
September x5. 

There are annually Nineteen Resident Hospital Appointments open to 
Students without extra fee. 

Composition Fee for General Students for whole Medical Curriculum, 
135 guineas; for London University Students, r45 guineas; for Dental 
Students, 54 guineas. 

Special terms in favour of University Students who have commenced 
their medical studies, and of University of London Students who have 
passed Prelim. Sci. 

The Residential College adjoins the Hospital, and provides accommo- 
dation for thirty Students. 

Prospectuses and all particulars may he obtained from 


J. MURRAY, M.B., F.R.C.S., Dean. 


WESTMINSTER HOSPITAL MEDICAL 


SCHOOL, 
CANTON (SDREET,. ShW. 


A SCHOOL OF THE UNIVERSITY OF LONDON. 


The WINTER SESSION will commence on MONDAY, OCTOBER 2, 
1905. Scholarships of the aggregate value of £320 are offered to students 
entering in October, Examination on September 26 and 27. Fees rr0 Gns. 
if paid in one sum on entrance. For University Students and those who 
have completed their anatomical and physiological studies 70 Gns. Special 
opportunities for Clinical work and for holding the various hospital appoint- 
ments. Denial students are specially provided for. 

Prospectus and further particulars may be obtained from the DEAN. 

Telegrams: ‘‘ Clinic,” London. Telephone: Victoria 765. 


UNDER THE AUSPICES OF IIIs Majesty’s GOVERNMENT, 
THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
(UNIVERSITV OF LONDON.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THRE FILOSPITALS OF THE SEAMEN’S 
HOspiITAL SOCIETY.) 
The next SESSION commences on MONDAY, OCTOBER 2, rgos, 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micretu, Esq., Seamen’s Hospital, Greenwich, 5. 


THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 2. 

University Degrees are conferred in Arts, Law, Science, and Medicine. 

The Classes als» prepare for the following professions :—Chemistry, 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industries, 
Dyeing, Leather Manufacture, Agriculture, School Teaching, Commerce, 
Law, Medicine and Surgery. 

Lyddon Hall has been licensed for the residenc of students. 

Prospectus of any of the above may he had post free from the REGISTRAR. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HVGIENF, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 


Writing reduced toa minimum. Work directed. Test Papers corrected 
and returned. 


Address Mr. FREDERICK DAVIS, 
ImpERtaL COLLEGE, 
49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E,C. 


PRIFYSGOL CYMRU. 
UNIVERSITY OF WALES. 


In October next the University Conrt will proceeil to the appointment 
of a REGISTRAR. Academic qualifications necessary. Salary, £500 
per annum. Applications should state the candidate's age, academic 
qualifications and secretarial or official experience, and should be received 
not later than September 25 by tbe ReGisTRAR (University Registry, 
Cathays Park, Cardiff), from whom particulars may be obtained. 

September 2, 1905. 


THE UNIVERSITY OF MELBOURNE. 


‘The University of Melbourne proposes to make the following new 
appointments :— 
PROFESSOR OF ANATOMY. 
PROFESSOR OF BOTANY. 
LECTURER IN BIO-CHEMISTRY. 
Applications must be addressed not later than Saturday, October 7, to 
he AGENT-GENERAL FOR VICTORIA, 142 (Queen Victoria Street, London, 
-C., from whom all particulars may be obtained. 


NATURE 
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COUNTY OF LONDON. 
EDUCATION ACTS, 1870 TO 1903. 


The LONDON COUNTY COUNCIL invites APPLICATIONS for 
the appointment of a DISTRICT INSPECTOR, under the Chief In- 
spector (Education). He will be required to inspect public elementary day 
schools and evening schools, and, if necessary, any other educational 
institutions within the district allotted to him. 

The salary is £400 a year, rising by annual increments of £25 to a 
maximum salary of £600 a year. 

The person appointed will be under the control of the Chief Inspector, 
and mile required to give his whole time to the duties of the office, and 
will in other respects be subject to the usual conditions attaching to the 
Council's service, particulars of which are contained in the form of appli- 
cation. 

In connection with this appuintment there is no restriction with regard 
to sex, 

Applications shou!d be made on the official form to be obtained from the 
CLERK OF THE Lonpon County CounciL, at the County Hall, Spring 
Gardens, S.W., or at the Education Offices, Victoria Embankment, W.C. 
The applications must be sent in not later than ro a.m. on Saturday, 
September 23, 1905, addressed to the Education Offices as ahove, and 
accompanied by copies of not more than three recent testimonials. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 


cation for appointment. 
G. L. GOMME, 
Clerk of the London County Council. 


The County Hall, 
Spring Gardens, S.W., 
August 16, 1905. 


THE MUNICIPAL SCHOOL OF 
TECHNOLOGY, 
SACKVILLE STREET, MANCIIESTER. 


DAY DEPARTMENTS. 


The DAY DEPARTMENTS RE-OPEN on 
TEMBER 18, at 9.30 am. 

The School now forms the Faculty of Technology of the Victoria 
University of Manchester, and day students may prepare for the degree of 
B.Sc. Tech. 

The ENTRANCE EXAMINATIONS for admis:ion to the Day 
Departments in 

Mechanical Engineering, 

Electrical Engineering and Applied Physics, 

Municipal and Sanitary Engineering, 

‘Tbe Chemical Industries (including Bleaching, Dyeing, Printing, 

Papermaking, Brewing and Metallurgy), 

Architecture and Building Construction, 

The Textile Industries, 

Photography and the Printing Crafts, 
will be held on Monday, Tuesday and Wednesday, September 11, 12 and 13, 
atgrga.m. Prospectus and entrance forms on application. 


EVENING DEPARTMENTS. 

The Professors and Teachers will be in attendance during the usual class 
hours throughout the week beginning Monday, September 12, and ending 
Saturday, September 23, for the purpose of advising intending students as 
to the subjects they should take during the ensuing session. ‘Tickets of 
admission to the Evening Classes must be obtained during the week ending 
September 23. 

Complete Calendar, 6¢.; hy post, rod. Abridged Calendar fiee on 


application at the School. ; 
J. H. REYNOLDS, Principal. 


COUNTY BOROUGH OF ST. HELENS. 
EDUCATION COMMITTEE. 


PUPIL TEACHERS’ CENTRE--THE GAMBLE 
INSTITUTE, 


The Committee require the services of an ASSISTANT MISTRESS 
for the above Centre. Subjects: English Language and Literature, 
History, Geography. Salary, 4100 per annum. Applications must he 
sent on the proper form (a copy of which will be forwarded on receipt of a 
stamped addressed foolscap envelope), and returned to the undersigned so 
as to be received not later than Wednesday, September 20. 

JEFF. J. BROOMHEAD, 
Director of Education. 


MONDAY, SEP- 


Education Office, 
St. Helens, 
September 4, 1405. 


SCHOOL OF PHARMACY 
OF THE 


PHARMACEUTICAL SOCIETY OF 


GREAT BRITAIN. 


The post of ASSISTANT LECTURER and SENIOR DEMON. 
STRATOR in the DEPARTMENT of CHEMISTRY and PHYSICS 
is now vacant. The duties include the delivery of short courses of lectures 
in Physics to those entering for the Minor and Major Examinations. 
Salary, £30. Applications are invited and should be sent, accompanied 
by testimonials, not later than September 14, to Professor CRossLEy, 

| 17 Bloomsbury Square, London, W.C, 


i 
| For other Scholastic Advertisements, see pages clxxvili, clxxix, 
; clxxx, and clxxvxii. 
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BOROUGH OF SWINDON. 


EDUCATION COMMITTEE, 


The Committee REQUIRE the services of an ASSIST! ANT SCIENCE 
DEMONSTRATOR in the HIGHER ELEMENTARY SCHOOL. 
Candidates must be accustomed both to Class ‘Veaching and Laboratory 
Work. Commencing salary £120 a year, increasing hy ks a year to £160. 

Forms of application, which must he returned by Septeusber 15, may be 


had from 
W. SEATON, Secretary. 
Edueation Office, Town Hall, Swindon. 
August 29, 1905. 


MASTERSHIPS VACANT FOR SEP- 


TEMBER.—Geology, Botany, Zoology. Canada, £2co, Passage, 
Roard and 3 Rooms. Chemistry, Physics. Ireland, College, £250. 
Several Science Graduates, Public College, London University Teach- 
ing Centre, £150 to £300; Ditto, Mathematical, £150 to £300: Eng- 
lish, must be in Honors, £150 to £1753 Englisb. and French, £150 to 
£1753 $ 200 Vacancies for Senior, Junior, and Foreign. 


ORELLANA S& CO. 
Send List to all Candidates, 
80 WIGMORE STREET, LONDON, W. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
The Council invite applications for the post of JUNIOR DEMON. 
STRATOR in ENGINEERING. 
Applications should he sent in hy Friday, September 15, 1905. 


For conditions apply to 
WALTER SMITH, Secretary. 


KING’S COLLEGE. 


(UNIVERSITY OF LONDON.) 
DEMONSTRATOR in ZOOLOGY wanted for October, r905. Salary, 


£150. For further particulars apply to the SECRETARY, King’s College, 
Strand, W.C 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


ASSISTANT LECTURER and DEMONSTRATOR in ENGINEER- 
ING required. Salary, £170, which may rise to £220. Particulars 
obtainahle from the REGISTRAR by sending a stamped addressed foolscap 
envelope. Applications should be sent in not later than Sep’ember 18, rgos. 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED immediately for Secondary Schaol near London, Master 


to take Elementary Science and Geograp'y £150 tocommence. Alsv 
Mathl. Master for School in W. London. Maths., inuluding New 
Geometry. £120. Many other vacancies.—Addres GRtrFITHs, 


Smitu, Poweitt & Situ, Tutorial Agents (Estd. 


1833), 34 Bedford 
Street, Strand, London. 


Wanted for St. Augustine’s Seminary, Dun- 


garvan, Co, Waterford, a Teacher of Chemistry and Physics. Must be 
a B.Sc. with honours in Chemistry. Salary £140. Nun-resident. 
‘To take up his duties befcre October 15. 


Newbold Rectory, Stratford-on-Avon.—Home 


School for a limited number of pupils. Science a speciality. Lahoratory 
and Observatory. Fees moderate.—Apply G. A. S. ATKINSON, 
B.Sc. (Lund.). 


DUBLIN UNIVERSITY. 


SENIOR DEMONSTRATOR of PHYSIOLOGY wantei 
mencing salary, £175. Applications to RecistRaR, Medical School, 


Com: 


for other Scholastic Advertisements, see pages c\xxvili, clxxix, 
clxxx, avd clxxxi. 


LABORATORY TO LET.—Large well- 


fitted Chemical Laboratory in neighbourhood of Hampstead, to ke let 
teniporarily. Electric power. Use of telephone, Apply Bux 1871, 
Office of Narunr, St. Martin’s Street, W.C. 


SCIENTIFIC APPARATUS TRADE.— 


Advertiser, 26, experienced and well qualified, desires change.—Apply 
Nox 71, NATURE Office. 


ToScience Masters, Curators of Museums, &c 


—Advertiser requires post as Assistant. Has knowledge of (cribs 


ie ae y.—Apply C. Taytor, 139 Dalling Koad, Ravenscane 
AT 


| Radio-active supplies of every description, on Sale or Hire. 


‘JAMES SWIFT & SON'S 


NEW PAN-APLANATIC OBJECTIVES 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE, 


Apochromatics. 

2” N.A., t.30, oil immersion 0 £8 8 0 
qe eo ae w» 10 10 0 
ic? te Pek) fei fey (0) 
‘ Pan- Aplanatics. 

4” oilimmersion, N.A., 1 30 . 4 00 
1/10” Ad ay Mose rr ae re ae 4 00 
1/12” nn ag. Hasta Fe 5 5 0 

Pry Series Pan-Aplanatics. 
TIN Ai 0.3 0 oes bf dis NvAl, Osco 1160 
ME REO cee 2 0 0 pir EEG ina 2 17 0 
ee mON3 unas 1 40 ieee oy SEE ac 2 0m: 


ia Nature says:—‘'In the excellence of their 1/12-in. homogeneous 
cilimmersion they have produced an English- made lens of first-rate 
capacity which is a marvel of cheapness.” 


LISTS POST FREE ON APPLICATION. 


UNIVERSITY OPTICAL WORKS, 
81 Tottenham Court Road, London. 


GLEW’S SCINTILLOSCOPE 


(PATENT). 

Sbows a magnificent display of scintillations, 
showers of sparks, direct from the mineral Pitch- 
blende, Radinm, Poloninm, Uranium, Thorium, or 
any radio-active substance, even a Welsbach mantle 
contains sufficient Tborium to excite the very sensi- 
tive screen of the Scintilloscope, which is far more 
sensitive than the Spinthariscope. The Scintil- 
4 loscope rivals the most delicate Electroscope as a 

@ detector of Alpha rays. 

y Tbe eye sees an inexhaustible shower of stars of 
white light, giving a very realistic idea of the cease- 
less activity of these marvellous substances which 
are producing tbe terrific bombardment causing this heautiful display. 

Em See Nature, September 29, page 535. 

Glew's Setnlieceope Superior Lens, with Extra-sensitive Pitchblende and 
Polonivm Screens, giving brilliant effects, Complete, 7s. 6:2, Post free, 
U.K. Foreign Postage extra, weigbt 2 ounces. 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6a. each, according to size. 


Radium 
Bromide 1,800,000 units on hire for lectures. 
F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 
156 Clapham Read, London, S.W. 


BUTLER’S 


_ SWINGGAM” STAND. 


me, SPECIALITY | IN TRIPODS. 


TESTIMONIAL 
from Mr. R. KEARTON, F.Z.S. 


Caterham Valley. Surrey, Angust 4th, 1905 


Dear Mr Butler, 
I have much pleasure i in stating that I have put your new “ Swingcam “ 
Camera Stand through a series of severe tests in Natural Histary Phota- 

graphy and found it an excellent contrivance for securing pictures under 


every conceivable difficulty of situation. Bird photographers wili find ita 
great boon. 


Wishing it and those who use it all goad luck, 
I remain, Yours ever faithfally, 
WM. BUTLER, Esq R KEARTON. 


WRITE FOR PAMPHLET ANDO PRESS COMMENTS. 


WM. BUTLER, 20 Crosby Road, Southport. 


p A p F CHEMICALS 


METALS 
MINERALS 
For meee eee and all other 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. 
CALCIUM METAL, 1/6 oz.; 20'- lb. 
Price List on Application. 


HARRINGTON BROS., 


Chemical Miarupuctiovers and Dealers, 


4 OLIVER'S YARD, CITY ROAD, LONDON, E.C. 
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es. io K & WI = Ltd IMPORTANT REDUCTION IN _PRICE. 
HOPKIN LLIAM 
16 GROSS STREET, HATTON GARDEN, LONDDN, E.C, ‘ S P i N T H A R | Sc O P E a 
Works—ILFORD, E. = — AS DEVISED BY 


PURE CHEMICALS ————— ) SIR WILLIAM CROOKES. 


Pare Showing the Scintlllations of Radium. 
For TEACHING, RESEARCH, and TECHNOLOGY. ! Price with powerful Lens, and contained in 
Revisep Price List. hail 


neat Leather case, BS/= Post free anywhere. 
Soon eal 


The scintillations seen in this instrument are 
from Pure Radium Bromide of the highest 
known activity, and are brighter and more 
plentiful than those produced from Pitch 
blende or other bodies of low Radio Activity. 

gm See letter from Pror. Gotcu on ‘' The 


Spinthariscope and Retinal Excitahility”’ 
(Nature, June 22, 1905, page 174), setting 
forth a valuable scientific application of the 
| | instrument. 
MANUFACTURERS CATALOGUES | A. Cc. COSSOR, 


54 FARRINGDON ROAD, LONDON, E.C. 
Telephone, 10547 Central, 
Gold Medal St. Louis Exhibition, 904. 


FREE. 


ELECTRICAL TESTING INSTRUMENTS. 


DurHAM House, NortTuH SIDE, 
CLAPHAM COMMON, LONDON, S.W. SCIENTIFIC WO RTHIES. 


A List of this Series of Steel and 
Photogravure Portraits of Men of 
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DEPARTMENT. 


Covering every Branch of Natural Science. 
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departments. TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 


Cc. BAKER, 244 HIGH HOLBORN, LONDON, W.¢. Local, thorough acquaintance with Modern Languages). Research, 


Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Ageacy, ro Duke Street, Adelphi, W.C. 


HEELE’S FAMOUS 
DIRECT VISION SPECTROSCOPE 


With 10 prisms. Dispersion: 25°. 
Price #17 nett. 


The Telescope has Micrometer-screw with divided deum for Wave- 
Lengths measurements, 


Do. Do. with S prisms, dispersion 12°. 
Price #13 15s. uwett. 


ADVANTAGES: Always adjusted and ready for use. 
Illustrated Catalogues free on application. 


DELIVERY FROM STOCK. 
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Royal College of Science, South Kensington, London, S.W. 
University College, Gower Street, London, S.W. 
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415 High Holborn, London, W.C. 
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DEPREZ SIGNAL, 


SINGLE OR 
DOUBLE. 


A style for writing 

on smoked paper is ge 
attached to the arma- 
ture of an electro- & 
magnet, and when the 
magnet is excited the style 
suffers a small displacement 
of adjustable amount. The 
apparatus is very small with 
extremely light moving parts. 
It is readily clipped to the 
stem (10 mm. diameter or 
under) of a simple stand, and 
fine adjustment is provided for 
bringing the style up to the 
paper. In the double form (as 
illustrated) two styles with 
independent electro-magnets 
are mounted side by side. If 
desired, one may be connected 
with a pendulum or tuning- 
fork-interrupter to mark time 
while the other registers the 
events to be investigated. 


SINGLE DEPREZ SIGNAL, 
complete in box, &2 10s. 


DOUBLE DEPREZ SIGNAL, 
complete in box, £3 10s. 
THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT COMPANY, LTD., 


CAMBRIDGE, ENGLAND. \ 


R. FRIEDLANDER & SOHN, 
BERLIN, N.W.6. | 


PUBLISHED on AUGUST 24TH. 


ZOOLOGISCHER JAHRESBERIGHT 


Fiir 1904, red. v. Dr. PAUL MAYER, Neapel. 
In one Vol. Royal 8vo. Price 24s. 
ORNITHOLOGY OF ICELAND. 
BEITRAG ZUR VOCELWELT ISLANDS. 
By B. HANTZSCH. Pg. 347, with 26 Illus. & Map. Price 12s. 


DIE VOCEL DER PALAARKTISGHEN FAUNA. | 
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Part 111. by E. HARTERT. In to parts at 4s. 
CATALOCUS MAMMALIUM. By E. L. TROUESSART. 
Quinquennale supplementum. 4 Parts. Price 44s. 

DO YOU WISH = ™=WAREOF 
2 TO BE IMITATIONS = | 
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UP TO DATE 


in Scientific Demonstrating ? 
If so, send for our full descriptive pamphlet of 
the Kershaw- Patent Lantera 
(Stroud and Rendall’s and 
Kershaw Patents), made of 
hest seasoned mahogany, 
French polished, lined with 
ashestos and Russiaa iron. 
Fitted with two double 
achromatic objectives, go" 


silvered_ prism, complete 
with B.T. or mixed jet, in 
travelling case, measuring 
Vea TAY Arete eweRU HT AL 23” X 167 x 9”. 
ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 
STANDS, &e. 
SOLE . 
maxer A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO H.'s GOVERNMENT. 


— 
CARL ZEISS, 
JENA. 


BRANCHES— 
LONDON-29 Margaret Street, Regent Street, W. 
Frankfort o/M. Vienna. St. Petershurg. 


Berlin. Hamburg. 


Palmos Cameras. 


LICHT 


Fitted wih ZEISS LENSES. 


Sizes—6x9 and 9X12 cm., and 3}-in.X4}-in. and 5-in. X 4-in. 
Also 9X18 cm. for Stereo and Panorama. 


SUITABLE FOR PLATES, PACK FILMS, AND 
ROLL FILMS. 
Tllustrated Catalogue, ‘* Pu,” Post Free on application. 
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THE JUBILEE CATALOGUE 


ISSUED TO MARK THE 


FIFTY YEARS' EXISTENCE OF THE FIRM 
OF 


E. LEYBOLD’S NACHFOLGER, 


COLOGNE, 


' Contains on its more than 900 pages a complete 


survey of the apparatus used for instruction in 
Physies, as well as numerous practical instrue- 
tions and about 3000 illustrations. 
RAR ALL ff of LOLOL LAM cl 
NATURE says:—'' The firm of Leybold Nachfolger 


| in Cologne has recently issued a very complete and 


interesting catalogue of physical apparatus and 
fittings sold by them. The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” (No. 1846, Vol. 71.) 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 
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MARINE ENGINEERING. 


Marine Engines and Boilers, their Design and Con- 
struction. Based on the work by Dr. G, Bauer. 
Translated from the second German edition by 
E. M. and S. Bryan Donkin. Edited by Leslie S. 
Robertson. Pp. xxviiit744. (London: Crosby 
Lockwood and Son.) Price 25s. net. 


H1S considerable work fills a gap in English 
engincering literature. For while the related 
subject of naval architecture has been treated by 
writers of authority, there is no very good modern 
book on marine engineering. Dr. Bauer states that 
it is intended to be a condensed treatise, embodying 
the theoretical and practical rules used in designing 
marine engines and boilers. But though thus limited 
in scope, it treats only of the most modern types and 
excludes even modern engines and boilers of special 
types. As might be expected from the engineer-in- 
chief of the Vulcan Works at Stettin, the machinery 
of warships and of some of the great German Atlantic 
liners are very fully illustrated. There is not a great 
deal of theoretical investigation, but what there is 
bears very definitely on design, and is sound so far as 
it goes. Perhaps the most valuable part of the book 
is the great amount of tabulated information about 
the proportions of the machinery in good examples 
of modern practice. There is also a very large collec- 
tion of those empirical or semi-empirical rules, based 
on extensive practical experience, on which engineers 
necessarily so much rely. There is reason to be grate- 
ful that an engineer so distinguished as Dr. Bauer, 
with the care of a great factory on his shoulders, 
should have found time to produce such a systematic 
treatise, and that he has been able to obtain the 
aid of some of his principal technical assistants in 
dealing with parts of the subject. 

The book has been excellently and competently 
translated, and the translators have undertaken the 
necessary, but very laborious, task of converting the 
numcrical statements of formula from the metric to 
English measures. However bad our English sys- 
tem of measures may be, English engineers can only 
think and work in English measures, and the trans- 
lation would have lost very much of its usefulness if 
the conversion had not been made. Mr. Leslie S. 
Robertson, who has edited the volume, has had prac- 
tical experience in this branch of engineering, and has 
already published valuable works relating to it. His 
name is a guarantee that the adaptation of the work 
for English readers has been, from the technical point 
of view, thoroughly well done. 

The general arrangement of the book is convenient. 
Part i., which occupies four-tenths of the volume, 
deals with the main engines. First, indicator 


diagrams are discussed, and the application of theo- 
retical diagrams in settling cylinder proportions. The 
well known method of constructing theoretical | 
diagrams from a diagram of the volumes occupied by | 
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the steam is given, and an example worked out. The 
remark is made that ‘‘ the diagrams so obtained show 
the characteristics of actual diagrams, but their mean 
pressures are naturally much higher than they would 
be in actual practice.’”” That is not our experience. 
If the data are rightly used, there is a fairly close 
approximation between the theoretical and actual 
mean pressures. It is a case in which the precise law 
of expansion assumed does not very much affect the 
result. There is one other small point in this chapter. 
The ratio of an actual to a theoretical diagram is 
called an ‘‘efficiency’’ (p. 17). This leads to the 
awkward statement on p. 35 that ‘the efficiency of 
triple expansion engines is less than that of single 
cylinder engines.’’ If the more usual term ‘ diagram 
factor ’’? had been used instead ol efficiency the state- 
ment would be less misleading. 

Next there is a very short section dealing with some 
thermal circumstances affecting the utilisation of 
steam. ‘This is too brief to be satisfactory, even from 
the point of view of engine design. For instance, the 
loss due to cylinder condensation is explained by say- 
ing that “heat is withdrawn from the steam at high 
pressure and restored to it at a lower pressure ”’ 
(p. 37). The essential point that the heat is chiefly 
restored during exhaust is not mentioned. So the 
economy of multiple expansion engines is traced to 
reduction of temperature range. But the re-evapora- 
tion during exhaust from one cylinder increases the 
work in the next. In other respects also the ex- 
planation is deficient. However, the thermodynamics 
of steam engines is fully given in other treatises. An 
important section follows, in which the stroke, speed, 
and turning moment are discussed. The theory of 
torsional vibrations given, and practical 
methods of determining the critical speed at 
which liability to strong torsional vibrations occurs. 
In connection with this there is a brief but clear and 
practical treatment of the problem of balancing. Then 
the arrangement of main engines is explained, and 
there is a long section dealing with the proportions of 
engine details and including a sufficient account of 
valve diagrams. 

Part ii. deals with pumps. Part iii. discusses shaft- 
ing, and in connection with this ship resistance, and 
the proportioning of propellers. German writers are 
adepts at tabulating coefficients and data, and the 
tables in this section are excellent. Part iv. is on 
pipes and connections. Part v. deals with steam 
boilers, and is chiefly descriptive of modern types. 
Here again the tabulated data from actual cases is 
information of the most useful kind, and the rules of 
the classification societies, which leave the engineer 
very little discretion, are fully given. The last sec- 
tion gives some account, rather too much condensed, 
of instruments used in steam engine and boiler trials. 
To many readers an account of Fottinger’s torsion 
indicator for measuring the effective horse-power of 
engines by observing the torsion of the screw shaft 
will be interesting. Hirn first used a torsion dyna- 
mometer of this kind. As a diagram of the torsion 
angle is obtained, the variation of the power transe 
mitted can be determined. 
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No account is given of the most recent change in 
marine engineering, namely, the adoption of the 
steam turbine in place of reciprocating engines. The 
success of the steam turbine in this field is already so 
well assured that a revolution in marine engineering 
is promised. But there are, no doubt, good reasons 
for the omission. Experience in the use of steam 
turbines in ships is almost confined to this country, 
and naturally at present full information as to the 
results, mechanical and economic, of the use of tur- 
bines is only possessed by a few engineers, and is not 
generally available. 

In this country we still rightly pride ourselves on 
retaining the highest position in shipbuilding and 
marine engineering. But, if we still do more work 


of this kind than any other nation, and if our best | 


work is as good as any in the world, vet Dr. Bauer’s 
book should remind us that in science, experience 
and skill, other nations now run us very close. 


THE BIRDS OF ICELAND. 


Beitrag zur Kenntnis der Vogelwelt Islands. By B. 
Hantzsch. Pp. vi+ 341; illustrated. (Berlin: 
Friedlander and Son, 1905.) Price 12 marks. 

INCE Iceland lies on one of the main migration 
routes, namely, that which starts from Green- 
land and Iceland itself, and passes by the Ferées to 
the British Islands, its bird-fauna is naturally of 
special interest and importance. This is testified by 
the appearance within a comparatively short period 

of two works on the subject, namely, Mr. H. N. 

Slater’s ‘‘ Manual of the Birds of Iceland,’’ published 

at Edinburgh in 10901, and the present larger and 

more pretentious volume. In addition to the general 


fauna, there is special interest attaching to Iceland | 


as the chief European resort in former days of the 
gare-fowl, or great auk. The history of this lost bird 
and the literature relating to it the author reserves for 
a supplemental volume. Despite all that has been 
doné by travellers and collectors, Mr. Hantzsch is of 
opinion that our knowledge of the bird-fauna of 
Iceland is still far from complete, much of the interior 
of the country being difficult of access and still im- 
perfectly explored by collectors. Accordingly he is 
fain to admit that the last word on the subject still 
remains to be said. 

The volume commences with an historical survey 
of the growth of our knowledge of Icelandic 
ornithology, with notices of the chief explorers and 
workers in this field of research, and a list of the 
more important memoirs and books treating of the 
subject. Then comes a detailed account of the 
author’s own journeys in the island for the purpose 
of collecting specimens and personally observing the 
birds. This is followed by an interesting description 
of the main physical features of Iceland and the 
neighbouring islets, such as Grimsey in the north 
and the Westman group in the south, this being 
illustrated with a number of reproductions of photo- 
graphs of the scenery taken by the author himself. 
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' new 


Special lists are given of the birds of Grimsey and 
the Westman Islands. Changes in the bird-fauna of 
the whole group of islands, and the general relation- 
ships of the fauna form the subjects af two succeed- 
ing chapters, a brief note being appended on domesti- 
cated species. 

This completes the introductory portion of the sub- 
ject, which occupies ninety-two pages, and the re- 
mainder of the text is devoted to the detailed synopsis 
of the birds. The total number of species, exclusive 
of the great auk, recorded in the preliminary list as 
definitely known to occur in Iceland is 120, in addition 
to which are a few of which the right to a place 
among the fauna is somewhat uncertain. Perhaps 
the most striking feature of the descriptive part of 
the work is the almost painful severity with which 
fashions 


in ornithological nomenclature are 
_ followed, such appalling alfliterations as Merula 
merula merula and Gallinago gallinago gallinago 


occurring with wearisome frequency. Without re- 
iterating his own private opinion on nomenclature 
of this nature, which is now pretty well known, the 
reviewer may point out that when the typical form 
of a species is alone recorded, it is perfectly super- 
fluous to add the terminal trinomial, Merula mierula 
and Gallinago gallinago being in such cases ap- 
parently all that can possibly be required. 

Excellent photographs of the eggs, nests, or breed- 
ing-haunts-of some of the rarer species serve to enliven 
the text, and ornithologists will be greatly interested 
in the two pictures of the eggs and callow young of 
the great skua in their natural surroundings. The 
work will doubtless long remain the standard 


_ authority on Icelandic birds, at all events for German 


IRs Ibe 


readers. 


OUR BOOK SHELF. 


Neue Fische und Reptilien aus der béhmischen 
Kreideformation. By Prof, Dr. Anton Fritsch and 
Dr. Fr. Bayer. Pp. 34; plates ix. (Prague: Fr. 
Rivnac, 1905.) 


VERTEBRATE fossils are not only rare, but also badly 
preserved, in the Cretaceous rocks of Bohemia. 
Palzontologists must therefore admire the enthusiasm 
of Dr. Anton Fritsch, who continues to devote to the 
interpretation of difficult fragments so much study as 
is evidenced by his numerous writings on these re- 
mains. In 1878 he published a complete synopsis of 
the subject as then understood. Now, with the aid 
of Dr. Franz Bayer in the determination of fishes, 
he again publishes an up-to-date treatise, including 
the discoveries of the last quarter of a century. The 
work is illustrated in Dr. Fritsch’s usual style, and a 
few of the figures are revised drawings of specimens 
previously described. 

Dr. Bayer’s chapter on the Cretaceous fishes was 
originally published in the Bohemian language in 
1902, but is now made more readily accessible in 
German. He describes evidence of several new 
genera and species, and concludes that in the 
Bohemian Chalk there are more varied representatives 
of the higher fishes than have hitherto been found 
below the Tertiary formations. In view of the frag- 
mentary nature of most of the fossils, it must be 
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admitted that this conclusion needs confirmation from | The Gum-Bichromate Process. By J. Crawys 
future discoveries before it can be definitely accepted. Richards. Pp. 119. (London: Iliffe and Sons, 
The specimens on which the new genera Cory- Ltd., n.d.) Price 2s. 6d. net. 


phznopsis and Bayeria (Fritsch) are founded are 
certainly remarlsable. 

Dr. Fritsch’s section of the work shows that all 
the usual groups of Cretaceous Reptilia are repre- 
sented in the Bohemian rocks. There are undoubted 
fragments of Plesiosaurs, and there is one interest- 
ing brain-cast which the author describes as probably 
referable to Polyptychodon. Dr. Fritsch. however, 
overlooks the fact that the skull of Polyptychodon is 


actually known in England, and is undoubtedly 
Plesiosaurian or Pliosanurian, not Mosasaurian. 
Chelonian remains occur, evidently representing 


turtles related to the small Chelone Benstedi from the 
English Chalk. Some fragments appear to be 
Mosasaurian, but those described under the new name 
of Iserosaurus litoralis are extremely problematical. 
Other fragments, ascribed without much reason to 
Dinosauria, scarcely suffice to justify the new names 
bestowed on them. Some good new figures of the 
interesting wing-bones of the small Pterodactyl, 
Ornithocheirus hlavaci, are given, and the volume 
concludes with a systematic list of species. 
Be Se WG 


Die Bedeutung des Experimentes fir den Unterricht 
it der Chemie. By Dr. Max Wehner. Pp. 62. 
(Leipzig and Berlin: B. G. Teubner, 1905.) Price 
r.4o marks. 

Tuts brochure forms part of a ‘‘ Sammlung natur- 
wissenschaftlich-padogogischer Abhandlungen,’’ and 
is very hard reading for an ordinary English chemist. 
It is divided into two parts, the first of which deals 
with the importance of experiment for attaining 
the object of chemical instruction, and the second 
with the importance of experiment in relation to 
method in chemical instruction. lt is hard reading 
in the sense that one has to wade through detailed 
arguments which culminate in conclusions such as 
‘description does not suffice for the instruction of 
the pupil in chemical processes,’? and *‘ the develop- 
ment of the laws concerning chemical processes from 
experimental observations is more effective for 
chemical teaching than their deduction from quoted 
examples.”” The work is, in fact, an example of pure 
pedagogical exercitation, and it may be recommended 
with confidence only to those who have a liking for 
that kind of literature. Ba So 


Monographie des Cynipides d’Europe et d’Algérie. 
By l’Abbé J. J. Kieffer. Tome second. 2me. fasci- 
cule. Pp. 289-748; plates ix-xxi. (Paris: A. 
Hermann.) Price 18s. 

Tuis is the conclusion of vol. vii. bis of André’s great 
series of monographs, ‘t Spécies des Hymenoptéres,”’ 
and completes the Cynipides, or gall flies. The pre- 
vious portions have already been noticed in NatTuRE 
(vol. Ixvii. pp. 124-5, December 11, 1902, and vol 
Ixviii. p. 221, July 9, 1903), and the part now pub- 
‘lished completes the Cynipides, 5e tribu, Figitine; 
and also includes the Evaniides (divided into two 
tribes, Evaniinze and Gasteruptionin), the Ste- 
phanides, Trigonalides, Agriotypides, general supple- 
ments, a ‘‘ Catalogue méthodique et synonymique,”’ 
extending from pp. 653 to 741 (double columns), and 
general indices. 

The plan of the work is uniform throughout, and 
as the previous portions have already been discussed 
at considerable length, an extended notice is here 
unnecessary. W. F. K. 
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Tuis process of photographic printing is about fifty 
years old, but it is only during the last ten years or 
so that it has been adopted for practical purposes. 
When first introduced it was deliberately rejected, 
because it was not equal to the then known processes 
in reproducing the detail of the negative; latterly it 
has been taken up and very much appreciated by 
some of those who desire to be able to alter or 
‘* control ’’ their photographic printing, and so obtain 
results that, while they can lay no claim to mechanical 
accuracy, more nearly please the aesthetic taste of 
the worker. At the present time there are more 
methods of photographic printing than there were 
a generation ago that are excellently adapted for the 
purposes of photography pure and simple; therefore 
the gum-bichromate process is still more than it was 
then a process for the specialist in the direction named. 
The author of this volume is well known as a 
successful worker of the method. He gives his own 
formule, and states clearly the practical details that 
he prefers to follow, but he also describes the methods 
of others. He is a warm advocate of ‘ multiple 
printing ’’; that is, after coating the paper, exposing, 
developing with warm water aided with a brush or 
by other mechanical means, coating, exposing, and 
developing a second or even a third or more times, 
so gradually building up the picture with the maxi- 
mum opportunity of ‘‘control.’? 1t will be obvious 
that every possibility of improvement in the hands of 
the skilful is a probability of error in the hands of 
the artistically ignorant, and that the process does not 
claim attention from a photographic point of view at 
all, but as enabling an artist to express his ideas with 
less trouble and perhaps with more accurate drawing 
than if he worked wholly by hand. The volume in- 
cludes several reproductions of the author's works, 
some of them showing the print in its various stages 
of evolution. 


ILIGIPIEBIES, THO) FEUR. JB IDEN KE. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Recent Changes in Vesuvius. 


I BEG to enclose a somewhat free translation of a letter 
! have recently received from Prof. G. Mercalli, of Naples, 
concerning certain changes which have taken place in 
Vesuvits this year. During a visit to the mountain on 
August 14-16, I was able to approach quite near to the 
sources of the lava streams described by him, and also to 
examine the remarkable tunnels formed at certain places 
by the cooled surface of lava streams which had sub- 
sequently diminished in volume, or had even ‘* run dry.” 

During the week preceding my visit, many incandescent 
bombs of pasty rock had been ejected from the crater at 
the summit, mostly in the direction of the side facing 
Pompeii, and these successively rolling down the ash-slope 
presented a beautiful spectacle at times. The lava streams 
proper often presented that curious double appearance, due 
to the fact that the colder and darker scoriw, floating 
down the stream, keep to the more swiftly-moving current 
in mid-stream, and avoid the sides. 

Yesternight (August 20) but one of the lava streams 
referred to by Prof. Mercalli was visible from Naples, the 
other having apparently ceased. 

The explosions of Stromboli are occurring at intervals 
of about 34 minutes. R. T. GUNTHER. 

R.M.S. Oroya, off Stromboli, August 21. 
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Lava Stream of May 27, 1905. 

In the months of April and May of this year Vesuvius 
began to show an increased activity, and in the crater, 
which was about 80 metres in depth, a small cone began 
to form; it increased rapidly, and by the middle of May 
had risen to a height of about 15 metres above the level 
of the enclosing crater. 

From May 25 to May 27 violent explosions occurred, 
which were heard in all the villages on the mountain-side, 


5 yin 


Fic. t.—Source of lava stream of August 26, 1903. From a photograph 
hy Prof. G. Mercalii, taken April 15, 1904. 


and were accompanied by the ejection of much red-hot 
and liquid matter. These explosions ceased almost 
suddenly on the evening of May 27, and at about 6.45, a 
small lateral outlet, ‘ A,” burst through the north-west 
flank of the great cone at a height of about 1245 metres, 
and at the point where a seam in the mountain-side showed 
where the traces of the last eruption of Angust 26, 1903, 
still lingered. 

A few hours after the first, a second ontfet was formed, 
jthen a third, ‘‘ B,”’ both lower down, at an altitnde of 


Fic. 2.—Vesuvius as seen rom the Observatory Ridge, May 29, 1905. 
From a photograph by Prof. G. Mercalli. 


about 1180 metres, and both westward of the first, and 
nearer the station of the funicular railway. 

For some weeks lava issued from these outlets and 
flowed down the mountain-side in two parallel streams, 
which from Naples had the appearance of two lines of 
fire running down the slope of the great cone; towards 
June 25 the current from “ A’’ ceased, but the stream 
{rom ‘‘B”’ continued, and flows more actively than before. 

On reaching the base of the great cone (S00 metres), the 
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lava piled itself up in the space between the cone and the 
hill formed by the lava-flow ol 1895; a stream branched 
off, first toward Mount Somma, but afterwards in a south- 
south-west direction, and a small stream more fluid than 
the main body ran to within a short distance of the electric 
railway which plies between the observatory and the lower 
funicular station. Near the fumarole *‘ B”’ a small heap 
of scoriz (a driblet-cone), about 4-5 metres in height, has 
sprung up; but apart from the explosions attendant on its 
formation, and which only lasted a few days, there has 
been no disturbance in the regular flow of the great 
streams. 

The line of white steam seen in Fig. 2 shows the 
position of the outlets and the course of the lava streams 
as seen from the observatory ridge; the black smoke 
issuing from the crater indicates the cloud of non- 
incandescent dust which was cast up after the partial f[all- 
ing in of the walls of the smaller cone on the summit. 

We may perhaps attribute the frequency in these latter 
years of the lava streams from lateral outlets to the in- 
creased height of Vesuvius (now about 1330 metres), for 
the column of fluid lava, when inside the cone, is forced 
up to a higher level and exerts greater hydrostatic pressure 
on the sides of it, which are, moreover, much seamed. 
Formerly, when the mountain was lower, as, for instance, 
between the years 1840 and 1850, the lava streams generally 
flowed from the top. 


The Millport Marine Station 


Since the efficiency of such an institution as a biological 
station is so largely dependent upon the completeness of 
its library, I do not think any apology need be offered 
for appealing to those readers of Naturr who are interested 
in marine biology for assistance in an endeavour to bring 
together for the use of those working at the Millport 
Marine Station as complete a collection as may be possible 
of works having any bearing on the fauna and flora of 
the European seas. The station already possesses a con- 
siderable proportion of the more important monographs, 
as well as a number of useful pamphlets; but there are 
still lacking many reference works of importance, and I 
am sure that copies bf some of these will exist among 
the duplicates in many a naturalist’s library. I would 
also urge the claims of the Millport Station upon the 
generosity of authors for separate copies of any papers 
they may publish; and in this connection it should be 
noted that the council of the association has recently 
agreed that all material intended for private research 
shall be supplied absolutely [ree of charge. 

This occasion may also be utilised to point out some of 
the advantages which the Millport Marine Station offers 
to the research student. The fauna of the Clyde area is 
un extremely rich one, and the water in the vicinity of 
the station is of most remarkable purity, so that even 
quite delicate species can be readily kept alive in the tanks. 
A small steamer, the Mermaid, specially built for scientific 
research, is constantly at work during the summer months, 
and brings in daily an abundant supply of material. The 
tank-room, only part of which is open to the public, has 
recently been greatly extended, and now has facilities 
which are probably unsurpassed anywhere for the accommo- 
dation of invertebrates and the smaller vertebrates; the 
tanks are mostly of glazed fire-clay, and capitally adapted 
for observation and experiment. Besides a well-equipped 
private research room, there are seven screened compart- 
ments in the general laboratory affording ample accommo- 
dation for nine students, while a large class-room recently 
added has benches for forty-five students. 

The station is lavishly equipped with apparatus of all 
kinds—for instance, the student will find here every facility 
for advanced physiological work. In fine, I think it may 
fairly be claimed that nowhere in the British Isles will 
the student find facilities for research on marine biology 
such as exist at Millport; and, indeed, I know of no 
marine station elsewhere which can, all things considered, 
offer greater advantages to the biologist. Lastly, it may 
be mentioned that although the fees are very low, there is 
never any difficulty in arranging for a free table, 

S. Pace (Director). 

Millport Marine Station, N.B. 
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(1) THe Sorar Puysics OpserRvaTORY EXPEDITION. 
Palma, August 26. 
I N 


another four days the eclipse will be an event 
of the past, and we shall be packing up the 
great amount of material which we have been setting | 


Fic. 1.—Our camping ground as seen from the south-east end. 
76 ft. prismatic reflector, and all the other instruments are beyand it. 
discs in the right-hand corner. 


n the Jong 


up with so much eare since August 11. 
keenness has been displayed in every party told off 
for its particular duty, and I think that everyone will 
be glad when the eventful day arrives. 

We have settled down to 
routine work every day. Those 
in charge of instruments go to 
the camp at about 6.15, and 
work at the adjustments and 
small items so neeessary for 
successful photographs. At nine 
o’cloek the whole band of volun- 
teers, now about 150 in number, 
arrives at the camp, and three 
drills are then gone through in 
fairly quick sueeession. The 
organisation of the division of 
labour at each instrument is now 
very satisfactory, and the various 


the right. All these 
movements that have to be 
performed at stated times occur in clockwork: 
fashion. 


As I have mentioned before, the whole work of the 
camp is organised according to signals given by the 


Fic. 3.—The north end of the 76 ft. prismatic reflector, showing the dark 
room with the wine-tuh for water, the two handcarts loaned us, and on 
the right, under the small awning, the 3-prism 6-inch prismatic 
camera. 


eclipse lock. There are, however, two further 
signals given from the angles subtended by the cusp 
at the centre of the dark room. 
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The greatest | 


Fic. 2,—The camp as seen from the south-west end of the ground. 
in the foreground, 16 


These angles, which | 


have been previously calculated, give us 16 seconds 
and 5 seconds respectively before the commencement 
of totality. The object of employing these times is 


| not so mueh to assist the observers in the camp 


generally, as to warn the workers with the prismatic 
eameras, who begin making their exposures three 
seconds before the commencement of totality. Both 
Mr. Butler and myself utilise 
these two signals to begin our 
series of snap-shots for photo- 


graphing the lower  chromo- 
sphere. 

Undoubtedly the three minutes 
three seconds, the length of 
totality at this station, is a long 
time, and when the strong 
voices of the timekeepers are 
heard shouting out ‘ 163 
seconds,’ ‘453 seconds more,” 


&c., one somehow feels that one 
is not utilising to the fullest 


tent on the left is the 
Notice the poles for the extent the time available. 
With the prismatic camera, 
of which 1 am in_ charge, 
it is hoped to secure fourteen photographs. The three 


large 6-inch prisms of 60°, and the object-glass of 
the same diameter, form together a powerful weapon 
| of research. The programme of work is to make 


= 


The 33-inch McClean equatorial 
ft. coronagraph under tent on left, 76 ft. prismatic reflector under canvas on 
instruments are housed with sails and spars from H.M.S, Hexzs. 


four snap-shots at about the commencement of totality 
and five about the end. The remaining five plates. 
will be exposed for intervals varying from 5 to go 
seeonds, and it is hoped that the two long exposures 
on each side of mid-totality will add to our knowledge 
of the wave-lengths of the coronal rings. This pris- 
matie eamera is designed to give results suitable for 
determining accurate wave-length of the ehromo- 
spheric and eorona ares; the image of the sun is 
therefore small, and the dispersion large. 

The prismatic reflector of 76 feet foeal length, in 
charge of Mr. Butler, provides a solar image of about 
8 inches diameter, and, since the light is made to pass 
through one prism twice, the dispersion is not 
excessive. The large chromospheric arcs should, 
however, provide us with much matter for thought. 

This latter instrument is practically ready for 
the eclipse, and a few words may here be said as 
regards the erection of it. The camera end itself 
forms part of the dark room of the eamp, and is to 
the south of it. Just outside, but a little to the west 
of the north and south line, is the siderostat, which 
throws the solar rays on to the long-focus mirror 
situated to the south about 7o feet. This concave 
reflector throws the image towards the north, into 
the portion of the dark room in which is fitted a 
screen. An arrangement is adopted for inserting, 
during some periods of totality, a prism in front of 
the mirror. The light from the siderostat has thus 
to pass twice through the prism, giving a very useful 
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spectrum. The large size of the image involves the 
use of very great photographic plates, and in this 
case plates 2 feet square and 2 feet by 1 foot will be 
used. 

In order to keep out the light from the cloth tube 
connecting the mirror with the camera, sails have 
been erected on large spars, making the whole tube 
a very imposing structure. 

Two new additions to eclipse drill have been intro- 
‘duced to render the organisation more perfect and 
flexible in exceptional circumstances, and both of 
these have been proved to be necessary. During one 


Y are ay 


Fic. 4.—The timekeepers at work with the eclipse clack, and their audience. 


of the rehearsals the other day the eclipse clock 
stopped owing to the hand coming in contact with 
the dial over which it moves. Such an occurrence 
has never been known in our eclipse history before, 
and the timekeepers remained dumb after counting 
“163 seconds more.’’ In future, a man with a stop- 


watch will stand with the timekeepers and keep a 
tally of the 10 seconds as they pass. 

The second innovation was prompted by the possible 
absence on the day of the eclipse of any one member 
of a group working an instrument. 


Unfortunately, I 


a ale ales aoe RR OTS il n exw 


Fic. 5.—The coelostat end of the 16 ft. coronagraph, which is under the 
tent on the right. 


had to spend the whole of Saturday, August 26, in 
bed by the doctor’s orders; but my instrument was 
very efficiently worked by the navigating officer, 
Lieut. Horne, who will make the cusp observations 
from my siderostat during the eclipse. In each party, 
then, the work of each member was changed, and 
drills were carried out under this scheme with success. 
T should like to take this opportunity of thanking 
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most heartily both Staff-Surgeon Clift and Surgeon 
Jones, of H.M.S. Venus, for their very lind and 
efficient assistance on that occasion. 

The camp at the present time practically fills the 
whole of the enclosed ground placed very generously 
at our service. Through the kindness of the local 
authorities, extra tents have been provided, and much 
material loaned in the way of wood for the shadow- 
band party, handcarts for the use of the men bring- 
ing water and provisions from the ship, &c. 

To avoid the inconvenience of any dust arising 
from the road to the north of the camp, the same 
authorities will keep this well watered on the day of 
the eclipse, and for some days previous to it, and they 
have also arranged that the manufacturers’ chimneys, 
which are very numerous here, shall not smoke during 
the time of the eclipse. 

Wituiim J. S. Lockyer. 
(2) Reports OF OBSERVATIONS. 

Up to the time of writing very few details as to 
the actual scientific results obtained during the total 
eclipse of the sun on August 30 have arrived 
in this country; but it is very clear that the hopes 
expressed in these pages on .\ugust 24 have not been 
completely realised on account of the prevalence of 
cloud during totality at several stations. 

Telegraphing from Castellon, Prof. Callendar states 
that, although the first and last contacts were 
observed in a clear sky, totality was entirely obscured 
by clouds. Good records of radiation and tempera- 
ture were, however, secured. Similarly, Mr. Ever- 
shed, who had set up a very fine prismatic camera 
near to Burgos, says in a telegram to the Royal 
“Thick clouds; no results.’? This forms 
a striking contrast to the reports of the Press corre- 
spondents, which state that all the observations at 
Burgos itself were successfully carricd out during a 
temporary break in the clouds. <A reproduction of a 
photograph of the corona, taken with a camera of 
48 inches focal length by Mr. J. T. Pigg at Burgos, 
appeared in the Daily News for September 2. 

At Palma, Majorca, the expedition from the Solar 
Physics Observatory, South Kensington, under the 
direction of Sir Norman Lockyer, and assisted by 
the officers and crew of H.M.S. Venus, were 
apparently only a little more successful, for as the 
crucial moment of totality arrived dense clouds came 
up and obliterated the sun. At about mid-totality, 
however, a break in the clouds occurred, and some 
photographs were secured which, it is hoped, may at 
least show the form and extent of the corona. 
Several good drawings of this feature, which was 
of the “maximum ’”’ type seen in 1871 and 1882, 
were made by the ‘‘ disc ’’ sketching parties. 

At Saragossa, cirrus clouds prevented observations 
being made. 

Encouraging but hrief reports have been received 
from the observers at the North African stations. 

Mr. Newall, at Guelma, appears to have been 
singularly fortunate, for he reports ‘‘ superb weather 
conditions, observations successfully made,’? and 
states that he observed a brilliant corona of the 
“maximum "’ type having remarkably long streamers 
—one of which extended towards Mercury for more 
than three degrees—and unusually dark rays. 
Splendid prominences were also observed by him. 

Sir William Christie’s report from Sfax is not 
quite so sanguine, for he states that the sky was 
partially cloudy; nevertheless, photographs were 
secured with all instruments, and the eclipse was 
satisfactorily observed. A Reuter telegram from this 
station says that during the period of totality no 
clouds interfered with the observations. 
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At ssuan, where Prof. Turner set up his corona- 
graph and polariscopic apparatus, the atmospheric 
conditions were perlect, except for a slight haze, and 
the Times correspondent reports that eight photo- 
graphs in polarised light were obtained and successful 
corona pictures were taken. Mr. Reynolds with his 
120-feet reflector evidently experienced the great 
drawback common to all users of long-focus cameras, 
viz. bad atmospheric tremors, for the local fire brigade 
had to be requisitioned to flood the site in order to 
check the radiation [rom the heated ground. 

Dr. J. Larmor sends us the following observ- 
ations made by Mr. S. L. Walkden on the Orient 
steamer Ortona, situated on the central line of the 
eclipse in the Mediterranean near the Spanish coast. 
The observations contain a good naked-eye record of the 
eclipse, and agree with Dr. Larmor’s impressions :-— 
‘“ Rainbow colours visible on small cloud about 5° 
from sun about } minute to 1 minute before totality. 
Pulsation of light from strip of sun was observed by 
Mr. Campbell and myself as if the moon advanced 
by stages. (Probably another aspect of shadow-bands 
phenomenon.) No approach of shadow observed by 
myself, though keenly looked for; but found no one 
else who observed it except Mr. Campbell, who caught 
it in the sky not far from sun’s limb at time of 
approach of totality. Totality—Venus first noticed 
about one minute before totality, and Regulus as soon 
as totality complete. Mercury searched for with Zeiss 
field-glass and naked eye, but not caught alter about 
io to 15 seconds’ search. Corona.—Very fine and very 
detailed, so that general description difficult. General 
im pressions.—{1) Some streamers seemed to cross, and 
were certainly not all radial. (2) Obvious extension 
seemed about two sun diameters. (3) Streamers dis- 
tributed all round sun, but chiefly at lelt-top (45° 
from top) limb. Long thin streamer at left-left- 
bottom limb (673° to left of bottom). Prominences.— 
Distributed more or less all round, but chief one 
observed at left-top corner. Height about 3 of 
sun’s radius; but this should be corrected for irradi- 
ation, which made the prominence appear to trespass 
into the moon’s surface, exaggerating its size and 
producing general local glare. Colour of prominence 
was much less marked than expected, being merely 
of a violet or [faintly rosy-pink hue. Shadow bands 
observed on deck at end of totality (looking down 
from boat deck). They ‘rippled’ along a little 
faster than could be easily followed by eye. They 
were parallel to the strip of the sun after totality, and 
travelled in direction of shadow. Dark strips about 
6 to 8 inches wide, distance apart about 18 inches. 
During totality depth of darkness seemed practically 
independent of depth of our immersion in shadow. 
Clouds formed a good deal alter 2 of sun’s diameter 
had gone. Lightness of eclipse very marked, and in 
itself disappointing. Time by watch always plainly 
visible. Sky illumination greatest round horizon, 
and a yellow glow (like sunset) in points opposite to 
sun (about N. point). Coast lights were visible a 
few miles away, and one hill to N. appeared as if 


perforated, with the sky showing through. This 
was observed by one other passenger. Venus still 
visible nearly 5 minutes after end of totality. Whole 


black dise of moon was visible shortly before totality, 
say 5 to 10 seconds before.”’ ‘ : 

According to a correspondent writing to the Times, 
some interesting observations of a simple character 
were made by the amateur astronomers on board the 
P. and O. mail steamer Arcadia, which for the time 
of the eclipse waited off the coast of Spain not far 
from Castellon. Members of the British Astronomical 
Association were on board, and organised themselves 
to watch various features of the phenomena. Mr. 
and Mrs. Johnson report that they saw the whole 
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contour of the moon projected on the corona immedi- 
ately after the first contact. Thermometric observ- 
ations showed a [all from 90° to 72°.6 in the sun, 
and from 82°.4 to 72°.5 in the shade, temperature. 
Mr. Bacon, first officer of the Arcadia, made 
successful observations of the approach and of the 
recession of the moon’s shadow from a point of 
vantage at the mast-head. 

As regards the observations made by foreign astro- 
nomers, those located at Castellon, Burgos, Guelma, 
Sfax, and .\ssuan shared, of course, in the conditions 
enumerated above. M. Trépied, of the Algiers 
Observatory, was apparently very successful at 
Guelma, and obtaincd numerous photographs of the 
chromospherie spectrum and the corona. A fall of 
temperature of 5° C. (from 33° to 28°) was recorded, 
and Mercury, Venus, and Regulus were observed. 

At Tripoli, Prof. Todd, of Amherst College Observ- 
atory, M. Liberd, of Paris, and Frof. Millosevich, of 
Rome, were favoured with a clear sky. Prof. Todd 
secured some 250 photographs of the corona with his 
automatic coronagraph. Very good observations of 
the shadow-bands are said to have been made at this 
station. 

A disappointing feature of the eclipse was the 
failure to secure observations at both ends of the 
shadow’s path. As mentioned before in these 
columns, arrangements had been made by the Lick 
Observatory to photograph the corona in Labrador 
and in Egypt with exactly similar coronagraphs. 
Mrs. Maunder, accompanying the Canadian party at 
Hamilton Inlet (Labrador), was also to use a corona- 
graph identical in scale with that used by Prof. 
Turner at Assuan. <A Reuter telegram from St. 
John’s, Newfoundland, announces, however, that the 
Lick observers experienced a total failure owing to 
clouds; a second message from a telegraph station 
on Hamilton Inlet stated that fine weather prevailed 
from 7 a.m. to 6 p.m. on the day of the eclipse, and 
that the phenomena were perlectly visible, and it was 
hoped that the Canadian party had been successful in 
making good observations. A later telegram, dated 
September 3, states, however, that the expedition was 
entirely unsuccessful, owing to the cloudy weather, 
and no photographs were secured. 

A} communication from Mr. J. Y. Buchanan, 
F.R.S., to the Times of September 5, contains some 
interesting notes of visual observations made during 
the period of totality at Torreblanca, a small village 
on the east coast of Spain. Having been present at 
the 1882 eclipse, when he assisted Sir Norman 
Lockyer at Sohag, on the Nile, and not having seen 
the whole of the phenomena, Mr. Buchanan only 
took with him an ordinary camera and a field-glass, 
so that he might devote all his attention to visual 
observations. His choice of Torreblanca, where, with 
the exception of the local railway employees, he seems 
to have been the sole observer, was justified, inasmuch 
as the eclipse took place in a blue sky. As the last 
vestige of sun disappeared behind the eastern limb 
of the moon a magnificent bunch of prominences, of 
a light violet hue, appeared at the same part of the 
limb; but these subsequently disappeared, and a 
careful search at mid-totality failed to reveal any 
prominences at all. .\ similar group, however, burst 
into view on the opposite limb just before the end of 
totality, thus indicating that the apparent diameter 
of the moon was sufficient to cover the whole of the 
prominence layer of the sun’s limb at mid-totality. 

The corona was clearly visible near to the western 
part of the moon’s limb eight seconds before the 
advent of totality, and throughout totality it was 
very clearly defined. On an average it extended to 
rather more than one lunar diameter from the limb, 
but a streamer on the lower western limb was judged 
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to extend to at least twice this distance. The whole 
corona had an appearance of movement, suggesting 
to Mr. Buchanan certain features which occur when 
a search-light illuminates the atmosphere. 

Observations of the partial eclipse are of no great 
interest as compared with those made during totality, 
but a number of thermometric readings were recorded 
at numerous stations. Mr. Spencer Russell, in a 
communication to the Standard for September 2, gives 
a table of fifteen-minute observations of a wet and 
dry bulb thermometer, made at Epsom between 
if.45 a.m. and 2 p.m. on the day of the eclipse. 
Whilst the wet bulb readings remained constant at 
53° F., the dry bulb showed a minimum temperature 
of 54° F. between 12.45 and 1.30 p.m. Photographs 
of the partial eclipse were secured by Messrs. Spencer 
and Butler during a balloon journey from Wands- 
worth to Caen in Normandy. 

An interesting record of a series of ‘ pin-hole ”’ 
images of the crescent sun reaches us from Sir Joseph 
Fayrer, F.R.S. Whilst sailing in a ten-ton boat 
having a large mainsail, he observed the partial 
eclipse under favourable conditions in Falmouth Bay. 
About 1 p.m. a slight breeze caused the sail to incline 
from the perpendicular, and a number of well defined 
crescent images were projected on to the whitened 
deck of the boat, and occasionally on to the water. 
An investigation showed that these images were 
formed by a series of eyelet holes, used for the balance 
reef, high up in the sail. The phenomenon was so 
vivid and the images so sharply defined as to appear 
worthy of record. 

A correspondent to the Daily Graphic (September 2), 
the Rev. Frederick Ehlvers, rector of Shaftesbury, 
Dorset, records the remarkable phenomenon of an 
evening primrose unfolding itself during the eclipse 
as if evening had arrived. Observers at the Solar 
Physics Observatory, South Kensington, were pre- 
vented by clouds from seeing the eclipse, except for 
one or two breaks of short duration. About one 
minute before last contact, however, the sky suddenly 
became clear for a short distance around the sun, and 
brilliant sunshine prevailed as the last trace of the 
moon left the solar disc. 


TECHNICAL EDUCATION IN NATAL 


“THE report of the commission appointed to inquire 

_ into technical education in Natal has just been 
received. It is signed by eleven out of twelve of the 
commissioners, and Mr. C. I. Mudie, superintendent 
of education, has forwarded a minority report. 

The commission, under the presidency of Sir David 
Hunter, K.C.M.G., held eleven meetings and ex- 
amined fifty witnesses; some of the members were 
also sent to Johannesburg to confer with the council 
and board of studies of the Transvaal Technical 
Institute. Delegates from the Orange River Colony 
also attended the conference. 

The commission finds that Natal, with its Euro- 
pean population of 97,109, has as yet but meagre 
provision for technical and higher education, and, 
indeed, states that boys who had received primary 
and secondary education in the colony were frequently 
found to be so deficient in general knowledge that 
they were not well qualified to enter upon technical 
education. 

The result of inquiries as to the probability of 
youths availing themselves of instruction should it be 
placed within their grasp was decidedly encouraging, 
and the commission concludes, from the evidence and 


1 Colony of Natal. Report of the Technical Education 
May, 1905. (Maritzburg: P. Davis and Sons, 1905.) 
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statistics, and from the fact that considerable sums 
are being expended by individuals in Natal on 
American correspondence classes and private tuition, 
that there is an urgent necessity for more adequate 
provision to equip the youth of the colony for the 
battle of life. 

The resolutions of the conference held at Johannes- 
burg point out that there is a present and immediate 
need for a full teaching university in South Africa, 
and that the colonies in which the university may 
not be situated should each have one or more colleges 
or institutes devoted to higher or technical education 
which should be recognised by the university council 
as integral parts of that teaching university, and that 
the university should grant diplomas in professional 
subjects, and degrees in arts and science, in the 
faculties of (1) education; (2) engineering, including 
mining; (3) agriculture; (4) law; and (5) medicine. 

The recommendations of the commission are based 
upon the resolutions of the conference, and suggest 
that immediate steps should be taken by the Govern- 
ment to provide for higher education; that a council 
be appointed by Government to organise and control 
technical education in Natal which shall be indepen- 
dent of the education department, although that de- 
partment should be represented on the council. It 
suggests that specialists be obtained as lecturers in 
(1) chemistry and metallurgy; (2) physics and electro- 
technics; (3) natural science (botany, zoology, geo- 
logy, physiology); (4) pure and applied mechanics; 
(5) modern history and literature; while other subjects 
would be taught by local part-time men. 

lt is suggested that Pietermaritzburg has first 
claim for this college, but that Durban also has 
claims, and the commission thinks that the foregoing 
lecturers should be peripatetic, in the first place teach- 
ing at Pietermaritzburg and Durban only, but as 
occasion required going farther afield. 

While appearing to have somewhat wide views as 
to the subjects that should be taught—for .twenty-six 
branches are mentioned in the list of subjects in 
which the commission finds there is a need for classes 
—the estimates of cost are strictly moderate, for the 
annual expenditure is taken at 65001., and the initial 


| expenditure to provide the necessary equipment for 


engineering, chemical, physical, natural science, and 
other laboratories is estimated at about 2000l. It is 
true that no provision is made in this estimate for 
rent or capital expenditure on buildings, but we should 
think even without these the estimate was likely to 
be exceeded. 

All institutions, however, must have a beginning, 
and those which start with the highest aspirations 
have a good chance of attaining some, if not all, of 
their objects. There can be no doubt that technical 


| education should be conducted everywhere quite apart 


from the education department, and as much as 
possible under the guidance of men who are 
acquainted with some at least of the subjects that 
are being taught. Technical education, especially in 
the colonies, should be made accessible to everyone, 
and should more especially offer inducements to those 
who are working for their living to improve their 
knowledge of the sciences which underlie their 
handicrafts. If this be the first object in view, it will 
be evident that evening classes and evening labor- 
atory worl must be undertaken before any attempt 
is made to form day classes. It appears to be chiefly 
on this subject that Mr. Mudie dissented from the 
report of the commission, for he thinks the college at 
Pietersburg, which, as he says, covers a preparatory, 
a high school, and a college proper, should form the 
nucleus of a university college in Natal. It would 
not seem to be a desirable thing to commence oper- 
ations in this way for many reasons, the principal of 
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which is that artisans, clerks and others, for whom 
technical education is primarily provided, while wish- 
ing to learn, have in many cases left school so 
recently that they do not wish to return, and those 
of maturer age are not always quite certain whether 
their dignity will allow them to go to school again. 


THE WOBURN EXPERIMENTAL FRUIT 
FARM. 


THE fifth report on the Woburn Fruit Farm, by 
the Dule of Bedford and Mr. Spencer U. 
Pickering, F.R.S., contains a very useful summary 
of the results of ten years’ experiments and observ- 
ations on apple-trees. The conclusions arrived at are 
based on measurements of leaves, trees, and fruits, 
and also on weighings of the fruit. The average size 
of the leaf of the tree seems gradually to diminish 
with age, and there is a similar but less marked ten- 
dency in the fruit. The experiments indicate no ad- 
vantage from heavy thinning of the fruit, for the size 
was not increased; hard pruning proved unprofitable, 
unpruned trees were three times more productive than 
those heavily pruned; summer pruning was found not 
to be desirable, and even moderate root pruning was 
found to injure the trees. Apple-trees transplanted at 
2~3 years old were found to grow better than either 
younger or older plants. 

A very curious result which for some time puzzled 
the experimenters was that carelessly planted trees, 
though weak at first, ultimately made more growth 
than those carefully planted. A satisfactory explana- 
tion has, however, been found. The roots of care- 
lessly planted trecs are so much injured that they 
make scarcely any growth; the result of this is that 
numerous new roots grow from dormant buds higher 
up the stem, and these new roots, not having suf- 
fered from transplantation, ultimately surpass in size 
the original roots of carefully planted trees. 

The results obtained at the Woburn Fruit Farm 
are to some extent due to the particular soil—a 
moderately stiff clay—but it is probable that the con- 
clusions arrived at would be found to hold good in 
many English orchards. It is, however, a very 
difficult thing to judge how far conclusions of the 
foregoing kind, based on a particular set of con- 
ditions, apply under different conditions, and the 
practical value of the long series of experiments and 
observations made at Woburn would be very greatly 
increased if similar experiments were conducted on 
a soil, or soils, of different character. In any action 
which the Board of Agriculture and Fisheries may 
take upon the report of the ‘* Fruit ’? Committee, it 
is to be hoped that the important work of the Duke 
of Bedford and Mr. Pickering may be followed up 
and extended. T. H. Mipperon. 


NOTES. 


To commemorate the meeting of the British Association 
in South Africa, a scheme has been forniulated to found 
a British Association medal for South African students. 
This announcement was made by Prof. Darwin at the 
close of his presidential address at Johannesburg. <A visit 
was paid to the Johannesburg Observatory on August 30, 
and the opportunity was taken of pointing out to Lord 
Selborne the suitability of the site for a fully-equipped 
observatory and the necessity for more astronomical work 
in the southern hemisphere. Referring to this suggestion 
in the course of his speech introducing Prof. Darwin as 
president of the association, Lord Selborne is reported by 
the Times correspondent to have said that ‘the greatly 
regretted he had been obliged to refuse the only request 
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that the association had made to him—namely, to find 
funds for the establishment of a proper observatory in 
Johannesburg. tle was obliged to say that all the revenuc 
they at present possessed was required for the develop- 
ment of their material resources and means of communi- 
cation; but where the Government was powerless, what 
a magnificent opportunity there was for a patriotic Trans- 
vaal. For a site in the purest atmosphere, 2000 feet 
above the highest observatory now cxisting, only 10,0001. 
was required. There they might establish a _ telescope 
which would help observers in the southern hemisphere 
to compete with the astronomers of the northern hemi- 
sphere. The site was there, and it was already occupied 
by a perfectly equipped meteorological observatory.” All 
the papers on South African matters read during the meet- 
ing are to be published in a separate volume by the South 
African Association for the Advancement of Science. At 
the closing meeting, held on September 1, Prof. Ray 
Lankester was elected president of the association for 
1906. 


Mr. J. W. Dovuctas, one of the editors of the Entom- 


ologist’s Monthly Magazine, died at IJlarlesden on 
August 28 in his ninety-first year. 
THREE distinct earthquake shocks, the severest ever 


experienced in the district, were felt at Portsmouth, New 
Hampshire, on August 30, beginning at 5.40 p.m. 


REUTER’s correspondent at Stockhoim reports that Prof. 
Nathorst has received a letter in which Lieut. Bergendahl, 
who is a member of the Duc d’Orléans’s Greenland Expedi- 
tion, states that on July 27, as the expedition passed Cape 
Bismarck, unknown land was discovered. It appears that 
Cape Bismarck lies on a large island, and not on the 
mainland. The new land has been mapped as well as 
possible, and has received the name Terre de France. The 
expedition was unable to penetrate further north than 
wayeeG? UNewlats 

At the annual meeting of the Academy of the Lincei, 
which was held on June 4 in the presence of the King and 
Queen of Italy, the president, Prof. Blaserna, announced 
the result of the competition for the three Royal prizes 
founded by the late King Humbert. In the section of 
normal and pathological physiology, the prize is awarded 
to Prof. Aristide Stefani, of Padua, for his published 
work dealing with the physiology of the heart and circu- 
lation, the non-acoustic functions of the labyrinth of the 
ear, and the serotherapeutic treatment of pneumonia. In 
the sections of archeology and of economic and_ social 
science, the judges reported that the competitors were not 
of sufficient merit to justify the award of the prizes. This 
is the first occasion on which so small a proportion of the 
prizes have been conferred, and it is proposed that in 
future the section of archeology shall embrace not only 
classical, but also Christian and mediaval archeology. 
Ministerial premiums intended to aid original work among 
teachers in secondary schools were awarded in the depart- 
ment of mathematical sciences to Prof. Ciani (sol.), Prof. 
Pirondini (38/.), and Prof. Chini (2ol.). Out of the funds 
available from the Carpi prize, a sum of 327. was awarded 
to Dr. P. Enriques for a thesis on the changes brought 
about in absorbed chlorophyll by the action of the liver, 
and the relation existing between the derivatives of chloro- 
phyll produced in the organism and the genesis of the 
hematic pigments. In his address the vice-president, 
FF, d’Ovidio, discussed in general terms the question 
“Art for Art’s Sake,’’ dealing more particularly with the 
influence exerted on national life and character by art 
and literature. 
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Tue Popular Science Monthly (vol. \vii., No. 4) contains a 
suggestive article by Prof. John M. Coulter on the methods 
available for arousing public interest in scientific research. 
The results of scientific work usually reach the public 
through the medium of reporters to the newspapers and 
writers for the magazines; the material dealing with 
original research is, generally speaking, scant in amount, 
sensational in form, and wide of the mark. It is urged 
that men of science should, so far as possible, be their 
own interpreters, so that the misleading statements of 
the ‘‘ middle man'’ may be avoided. Particularly, not 
only the facts of the investigation, but its general bear- 
ing should be made clear; it is this feature that the 
reporter always misses, and a ‘‘ strategic movement is re- 
presented to the public as a dress parade.’’ As a justifi- 
cation, it is contended that research will be shown to be 
practical, and a more ample endowment be secured for it. 
“The question of adequate support for research is the 
most serious one that confronts American science to-day.” 
The appeal to American interest is utility, and it is 
necessary to show that practical results are reached most 
surely and most quickly from the vantage ground of pure 
science. 


Tue report of the commission appointed for the investi- 
gation of Mediterranean, or Malta, fever (part iii.), recently 
issued by the Royal Society, contains the important 
announcement that goats seem to be capable of transmitting 
the disease. The evidence supporting this conclusion is 
as follows :—On June 14 Dr. Zammit examined six goats, 
and found that the blood of five of them gave the 
agglutination reaction for Mediterranean fever. This was 
confirmed by Major Horrocks, R.A.M.C. Major Horrocks 
and Or. Zammit then undertook the examination of eight 
different herds of goats, and in every herd examined an 
average of half the animals (from 7-6-75 per cent.) gave 
the agglutination reaction for Mediterranean fever. It was 
also found that one or more apparently healthy goats in 
every herd were excreting the specific organism of the 
disease—the MM. melitensis—in their milk and urine, the 
number of the organism in the milk being very large. 
It would seem probable, therefore, that infected goat's 
milk may be the source of infection of man, particularly 
as monkeys may be artificially infected by feeding with 
material containing the specific organism, as has been 
detailed in a previous report. It is of interest that in 
Gibraltar, where the disease is also very prevalent, goats 
are almost the only source of the milk-supply. 


Tne report of the Government analyst of Trinidad for 
the year 1904~5 contains several points of general interest. 
Samples of water from the Carrera Convict Depét have 
been examined to ascertain if a connection could be traced 
between the water supply and the prevalence of diarrhoea 
and dysentery among the prisoners. 
tions of lead, 
and, in view 


Very small propor- 
copper, and zinc were found to be present, 
of the fact that all attempts made during 
several years past to trace the epidemic to other causes 
have been unsuccessful, it appears possible that the 
metallic impurities named are responsible for the trouble. 
Before the question can be definitely decided, further in- 
vestigation will be necessary. The aérated waters which 
are largely consumed in the colony were found to be 
usually contaminated with lead, owing to the use of an 
impure sulphuric acid in their manufacture, to an extent 
likely to prove dangerous. It is suggested that the use 
of liquefied carbon dioxide, such as is now imported into 
the colony in cylinders, would be a remedy for the difficulty. 
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The adulteration of milk has very much decreased owing 
to the system adopted of suspending the licenses of sellers 
convicted of adulteration during the past year. Previously 
the Board of Health did not refuse the renewal of licenses, 
either temporarily or permanently, but only issued 
warnings. 


Tue fishes of Puget Sound form the subject of a paper 
by Messrs. Gilbert and Thompson in the Proceedings of 
the U.S. Nat. Museum (No. 1414). The paper is based 
on a collection made in 1903, which included two species 
regarded as new and six not previously recorded from the 
area in question. 


Tue opening article in the first part of the third volume 
of the quarterly issue of Smithsonian Miscellaneous Con- 
tributions is a translation of Dr. E. Mascha’s valuable 
paper on the minute structure of the flight-feathers of 
birds, originally published in the Zeitschrift fiir wissen- 
schaftliche Zoologie, and already noticed in our columns. 
Among the original communications, special reference may 
be made to one by Mr. F. W. True on the skull of an 
extinct sea-lion (Pontoleon) from the Miocene of Oregon, 
apparently the earliest known representative of this group 
of seals; to a second, by Mr. A. Mann, describing the 
extreme beauty of the surface sculpture in diatoms 
(‘ Diatoms, the Jewels of the Plant-World,”’ it is called) ; 
and to a third, by Mr. C. A. White, on the ancestry of 
the North American pond-mussels of the family Unionide, 
in which it is concluded that all the living forms in this 
particular area are descended from fossil local types. It 
may be added that if we accept the views on nomenclature 
expressed in yet another article, the well known name 
Dromzus (for the emeu) has to give place to Dromiceius. 


Tue Proceedings of the American Philosophical Society, 
Philadelphia (xlix., No, 179), contains papers on the 
Filipino, on the Aborigines of Western Australia, on the 
osteology of sinopa, and on the marsupial fauna of the 
Santa Cruz beds. In an article on the oligodynamical 
action of copper foil on certain intestinal organisms, Mr. 
Kraemer concludes that intestinal bacteria such as the 
colon and typhoid bacilli are completely destroyed by 
placing clean copper foil in water containing them, and 
that certain of the lower animal and vegetable organisms 
possess a special sensitiveness to minute quantities of 
copper. The copper is probably in the form of a erystal- 
loid rather than that of a colloid. It will be remembered 
that Dr. Moore, of the United States Department of Agri- 
culture, has suggested the use of copper salts and of bright 
copper for the purification of water supplies. In another 
article Dr. Wiley discusses the effects of preservatives in 
food on metabolism, and expresses the opinion that boric 
acid and borates in any quantity upset digestion, and even 
in small doses, if given over a long period, have an 
unfavourable effect on health and digestion. 


A paper by Dr. W. T. Calman, of the British Museum, 
on the Crustacea of the group Cumacea from the west 
coast of Ireland, published as No. 1, part iv., of Scientific 
Investigations, 1904, by the Irish Department of Agri- 
culture and Technical Instruction, illustrates the import- 
ance of collecting on a thoroughly practical and effective 
system. During the entire cruise of H.M.S. Challenger, 
for instance, the whole collection of Cumacea was repre- 
sented by no more than fifteen species, whereas Mr. E. 
Holt, the collector of the specimens submitted to Dr. 
Calman, obtained within a small area representatives of 
no less than forty-eight species, of which nine are regarded 
as new, one being so aberrant. as to be assigned by its 
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describer to a separate family group. Most of the speci- 
mens were collected by means of tow-nets attached to 
the baclx of a trawl in such a position as to capture any 
creatures disturbed by the ground-rope. 


In the report on the sea and inland fisheries of Ireland 
for 1902 and 1903, part iii., scientific investigations, Mr. 
E. W. L. Holt, the scientific adviser of the fisheries 
branch of the Board of Agriculture and Technical Instruc- 


tion for Ireland, takes a broad view of the services which | 
fishery | 


investigations can render to practical 
problems. Not only are such subjects as oyster culture, 
the artificial propagation of the Salmonide, and the 
mackerel fisheries dealt with, but the various appendices 
to the report constitute a most valuable addition to our 
knowledge of the invertebrate marine fauna of Ireland, 
more especially of the very interesting and little-known 
fauna occurring in the deeper water off the west coast. 
The most important paper, [rom a scientific point of 
view, is that contributed by Mr. Holt himself, in collabor- 
ation with Mr. W. M. Tattersall, on the schizopodous 
crustacea of the north-east Atlantic slope, in which a great 
number of new or little known species are fully described 
and figured. Other papers deserving special notice are 
Mr. G. P. Farran’s account of the copepoda of the 
Atlantic slope, and the interesting contributions of the 
Misses Delap on the rearing of Cyaneca lamarcki and on 
the plankton of Valencia Harbour from 1899 to 1901. The 
whole report, which treats of both sea- and fresh-water 
fisheries, is well illustrated with a large number of plates 
and diagrams excellently reproduced, and reflects great 
credit upon the department responsible for the scientific 
study of the Irish fisheries. 


scientific 


. Tur Pioneer Mail of July 28 published an account: of 
the phenomenal storm of wind and rain which devastated 
a large portion of the province of Gujarat between 
July 22 and 24, owing to which it was estimated that about 
10,000 people were rendered homeless. The storm seems 
to have been most severe at Ahmedabad, 310 miles north 
of Bombay. The average annual rainfall of that place 
is only about 33 inches; during the storm in question it 
was stated that fully 37 inches were measured in two days. 
We find from the Official Indian Daily Weather Report 
that the fall was over-stated, but that nevertheless it 
was quite abnormal; 14 inches fell in twenty-four hours 
ending 8h. a.m. July 23, and 12} inches on the following 
day. The Government meteorological reporter states that 
the fall was due to a severe cyclonic storm passing over 
the head of the peninsula, and to the fact that when it 
entered Gujarat it was fed by strong winds [rom the 
Arabian Sea. 


WE have received “‘ British Rainfall, 1904,’’ being the 
forty-fourth annual volume of this very useful publication, 
containing the carefully prepared results of observations 
taken at nearly gooo stations. Dr. Mill states that every 
return undergoes critical examination before the results 
are published, a task that must strain the energies of 
himself and his small available staff to the utmost. While 
every page of this now somewhat voluminous work con- 
tains information of the highest value in connection with 
the distribution of rain over the British Isles, it is difficult 
to fix upon any particular portion calling for especial re- 
mark. One new feature is the publication of complete daily 
records for ten selected stations, and, as last year, atten- 


tion has been given to a discussion of some of the wettest — 


days, illustrated by special charts. There are also several 
interesting articles dealing with various branches of rain- 
fall work, e.g. an analysis of the observations on the 
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summit of Ben Nevis and at the base station at Fort 
William, for the years 1885-1903; for more complete 
details reference is made to an exhaustive discussion pub- 
lished by Mr. A. Watt in the Journal of the Scottish 
Meteorological Socicty. Another article deals with October 
rainfalls; this is generally the wettest month of the year 
over the greater part of England. In the present case, 
special reference is made to the comparatively dry Octobers 
of 1879, 1888, 1897, and 1904; with one exception, 
October, 1904, was the driest on record since the found- 
ation of the British rainfall organisation. Another 
important article discusses the duration and average rate 
of rainfall in London since 1881. It shows inter alia 
that the rate of fall per hour is twice as great in July as 
in January. 


We are glad to be able to reproduce from the Annuarto 
of the Messina Observatory for the year 1904 an_ illus- 
tration of that important Sicilian station, which, under 
the able superintendence of Prof. Rizzo, undertakes, in 
addition to the usual meteorological observations, valuable 


Fic, 1.—Tbe Messina Observatory. 


researches connected with solar and terrestrial physics. 
‘The institution has risen from modest beginnings in 1876, 
when, at the instigation of Prof. Manzi, it was attached 
to the Technical and Nautical Institute of that city. The 
importance of its work was soon recognised by the Central 
Meteorological Office at Rome, which supplied it with 
several instruments. The present edifice on the hill of 
Andria was completed in 1902, under the auspices of the 
Royal University of Studies at Messina, and occupies 
a position much better suited to its useful work; it is 
now removed from all disturbing influences, and we Jook 
forward with confidence to important results connected 
with the relation of magnetism to solar activity and to 
the movements of the ground, to which subjects Prof. 
Rizzo devotes special attention. 


Tue International Council for the Exploration of the Sea 
continues to issue its publications in rapid succession. 
Of the Bulletins, which embody the records of the work 
more especially entrusted to it, we have received those for 
the terminal expeditions in November, 1904, and February, 
soos (Conseil Permanent !nternational pour V’Exploration 
de la Mer, Bulletin, 1904-5, Nos. 2 and 3). We note, as 


' additions to the routine observations of the council, an 
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extension of the surface observations made by merchant 
steamers on various routes, and a series of observations in 
February, 1905, made and communicated by the fishery 
branch of the Department of Agriculture and Technical In- 
struction for Ireland. [It can serve no useful purpose to 
attempt the general discussion of the observations contained 
in these Bulletins as they appear; the general results can 
best be summarised at a later stage by the central authority, 
by whom the work will no doubt be undertaken. For the 
two dates concerned, a very marked feature of the observ- 
ations in the English area is worth pointing out—the high 
salinity of the water at the entrance to the channel and to 
the west of Ireland. The origin of this salt water demands 
close investigation; it would seem to have come aimost 
directly from the south, and in that event it is to be hoped 
that means of ascertaining whether Mediterranean water 
was present or not are available, 


Tue Psychological Review (article section) contains in 
its July number the following articles:—The synthetic 
factor in taetual space perception, T. H. Haines; 
consciousness and its object, F. Arnold; and a motor 
theory of rhythm and discrete succession (i.), R. H. 
Stetson. The first of these tabulates the results of certain 
preliminary experiments made by the writer in order to 
discover the exact relation between the two sorts of 
synthetic factor for local signs, viz. inner tactual sensa- 
tions and the visual image. The main positions of the 
second article are these :—(1) Neither by introspection nor 
by any hypothesis of a consciousness aware of its own 
stream can we have any mental state in which conscious- 
ness does not have an object, and that object in the 
present; (2) the same holds for feeling and emotion; 
(3) the relation of thing to consciousness cannot be re- 
presented by any simple formulation like aRx, but is in 
reality much more complex. 


Tue July number of Mind contains an excellent article 
by Mr. R. F, Alfred Hoernié on Pragmatism v. Absolutism, 
which is mainly occupied with a discussion of Mr. 
Bradley's views. The writer finds fault with Mr. Bradley's 
use of the criterion of non-contradiction, his neglect of 
epistemology in favour of metaphysics, his doctrine of 
“degrees of truth and reality,” and his theory that “a 
self-consistent reality must include the appearances, and 
yet cannot be its appearances.’' Dr. Norman Smith, in 
a second article on the naturalism of Hume, deals 
sympathetically with Hume’s treatment of ethics. He 
claims that ‘‘ Hume may, indeed, be regarded, even more 
truly than Kant, as the father of all those subsequent 
philosophies that are based on an opposition between 
thought and feeling, truth and validity, actuality and 
worth."’ Other articles deal with Empiricism and the 
Absolute, Plato's view of the soul, and Symbolic Reasoning. 


THE Journal of the Anthropological Institute (July- 
December, 1904) contains the Huxley lecture for 1904, 
presented by Dr. Deniker, the subject being ‘ Les ‘Six 
Races composant la Population actuelle de {’Europe.”’ 
This is virtually a re-statement and a vindication of the 
racial division which was propounded by Dr. Deniker 
eight years ago in ‘‘ Les Races européennes ” (Bull. Soc. 
d'Anthy., Paris, iv., 3), which the researches of later years 
have served to illustrate and confirm. To the Nordic, 
Ibero-Insular, and Western or Cevenole races (correspond- 
ing to the Northern, Mediterranean, and Central or Alpine 
races of other authors) are added three main races :— 
Eastern, brachycephalic, short and fair; Littoral or 
Atlanto-Mediterranean, mesocephalic, tall and dark; and 
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Adriatic, brachycephalic, tall and dark. There are also 
four secondary races :—Sub-Nordic, brachycephalic, short 
and fair; Vistulan, brachycephalic, very short, fair or 
medium; North-Western, mesocephalic or brachycephalic, 
tall, medium or dark; and Sub-Adriatic, brachycephalic, 
and medium in stature and pigmentation. The maps of 
the average stature and pigmentation for Europe which 
accompany the paper are scareely satisfactory. The 
cardinal principle laid down by Prof. Ripley, that the 
visual impression must, so far as possible, conform to the 
represented facts, has not been suceessfully followed, with 
the result that in the bewildering mass of detail no general 
impression can be gained by the eye without the assist- 
ance of the convention in the legend. 


Tue Journal of the Franklin Institute for August (clx., 
No. 2) contains papers of more or less interest, and cover- 
ing most of the branches of science. Mr. Fuller discusses 
in a very complete manner the subject of sewage disposal 
and the pollution of shell-fish. A very full bibliography 
is appended to his paper. 


We have received from the Sytam Fittings Co., of 
Basinghall Buildings, Leeds, the catalogue of the company’s 
system of filing, classifying, and indexing bottles, boxes, 
specimens, tubes, apparatus, Nc. The company has applied 
the characteristics of the well known elastic or expansion 
series of bookcases to the purposes named, the specimen 
cabinets being built up of a number of interchangeable 
elements. 


Tue Johns Hopkins Hospital Bulletin for August (xvi., 
No. 173) contains an interesting account, by Dr. 
MacCallum, of the life and work of Marcello Malpighi, 
with full-plate portrait of this distinguished Italian 
anatomist of the seventeenth century. The coneluding 
sentence of this article may be quoted :—‘‘ After all is 
considered the most enduring things in Malpighi’s books 
are his perfect honesty, his extraordinary keenness and 
good sense in the interpretation of what he saw, and his 
ingenious objective methods of observation. What he saw 
could not have failed of being seen very soon by others, 
but we are filled with wonder that quite alone, with his 
‘ quiet, eager mind,’ he could have encompassed ail, steadily 
searching out one thing after another throughout his forty 
years of restless activity.” 


We have received the report of the second meeting of 
the Sonth African Association for the Advancement of 
Science. It forms a handsome cloth-bound volume of 
598 pages with 44 plates, and contains the forty-four 
papers read before the association printed in full. 
Summaries of the papers were published in Nature (vol. 
Ixx. p. 41) shortly after the meeting, and also the greater 
part of Mr. E. B. Sargant's address on the education of 
examiners (vol. Ixx. p. 03). The presidential address by 
Sir Charles Metcalfe, and the sectional addresses by Mr. 
J. R. Williams on the metallurgy of the Rand, by Dr. 
G. §. Corstorphine on the history of stratigraphical 
investigation in South Africa, and by Sir Percy Girouard 
on improvements in rolling stock, are of permanent value, 
and the subjects and names of the authors of the papers 
make the volume an important addition to scientific 
literature, and show what a large amount of valuable 
scientific work is being done in South Africa. The ilfus- 
trations are excellent. The coloured plates accompanying 
Dr. L. G. Irving’s paper on miners’ phthisis are admir- 
ably reproduced, as also are the photomicrographs of blue 
ground illustrating the paper by Mr. H. Kynaston and 
Mr. A. L. Hall on the geological features of the diamond 
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pipes of the Pretoria district. This paper is of special 
interest. In the Premier pipe a remarkable bar of purple 
quartzite, locally known as floating reef, occurs. ft 
appears to be a mass of Waterberg sandstone that has 
dropped into the pipe. The blue ground is considered to 
be a serpentinised peridotite breccia with a specific gravity 
of 2-757. That of the Kimberley blue is 2-734. 


OUR ASTRONOMICAL COLUMN. 


Discovery OF A Nova.—A telegram from the Kiei 
Centralstelle, dated September 1, announces the discovery 
of a new star, by Mrs. Fleming at Harvard, on August 12. 
Its position, referred to the equinox of rg00, is given as 
follows :— 

Riv; =254- 2°—15h. 561m. 


and, although the magnitude is not mentioned, the Nova 
is said to be fading rapidly. 

The position given above is near to that of A Aquil, 
the Nova apparently forming the apex of an equilateral 


Fic. 1.—Chart of region about Nova discovered by Mis. Fleming, 
August, 1905. 


triangle which is completed by A and 12 Aquila. The 
accompanying chart of the surrounding region shows the 
approximate position of the object. 

A later telegram from Prof. Pickering gives the value 
R.A.=1Sh. 57m. 8s. as being more correct for the right 
ascension of this object. 


WateR Vapocr IN THE Martian ATMOSPHERE.—in 
Bulletin No. 17 of the Lowell Observatory, Mr. Lowell 
describes a new spectroscopic method for testing the 
presence of water vapour in the atmosphere of Mars, and 
Mr. Slipher discusses the results obtained from an experi- 
mental trial of the method. The principles involved are 
as follows :—Cosmically considered, the earth’s atmosphere 
is at rest as regards a terrestrial observer, whilst the Arean 
atmosphere partakes of the planet’s motion relative to the 
earth. This relative motion should be reflected in the solar 
spectrum, as obtained on a spectrogram of Mars, by a 
displacement of the lines due to the selective absorption 
common to both atmospheres. But in the terrestrial atmo- 
sphere water vapour accounts for a great deal of this 
absorption; therefore, if water vapour also exists in the 
Martian atmosphere the lines due to it should show a 
displacement, or at least a broadening, of such lines as 
those in the a band of the solar spectrum, or, with small 
dispersion, an extension on one side or the other of the 
band itself. The spectrum of the sunlight reflected by the 
moon, the approach or recession of which is negligible, 
is taken as the comparison spectrum, in which the earth’s 
atmospheric absorption appears alone. 

Mr. Slipher obtained several spectrograms of Mars and 
of the moon, the exposures being made when the re- 
spective bodies were at the same altitude. An examination 
of the @ band and of the water vapour fines near D in 
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both spectra seemed to indicate a slight shift, but the 
measurements made were uncertain and discordant, and 
no definite conclusion coufd be arrived at. So far as 
selective absorption is concerned, the spectrum of Mars 
seems to be the same as that of the equally high moon. 
Similar experiments on the planet Venus, using direct sun- 
light for the comparison spectrum, were equally  in- 


| conclusive. 


Rest Patus or Lyrip Metreors.—The real paths of 
forty April meteors, recorded during the period 1889-1903 


| by different observers, are given by Mr. Denning in the 


Observatory (August). Many of the objects observed were 
Lvrids, and Mr. Denning emphasises the importance of 
this shower and its contemporaries, and, further, gives 
a daily ephemeris for the Lyrid radiant, based on his own 
observations of 703 meteors (186 Lyrids) during the years 
1873-1904. This ephemeris covers the period April 
April 25, but its author is doubtful of the radiant’s activity 
on Aprif 15, 16, and 25. On April 15 the computed posi- 
tion is a=2633°, 8=33°, and the jatter value is constant. 
The right ascension, however, increases at the uniform 
rate of one and a quarter degrees per day. 


OBSERVATIONS OF SATELLITES.—fn No. 4035 of the 
stvronomische Nachrichten Dr. C. W. Wirtz publishes the 
results of a series of observations of various satellites 
made with the 49 em. (about 193-inch) refractor of the 
Strassburg Observatory during 1902, 1903, 1904, and 1905. 
The results are given in a tabulated form, showing the 
differences between the caiculated and observed position 
angles and distances. Dealing with Neptune’s satelfite, 
Dr. Wirtz found that it exhibits a marked variation of 
apparent brightness according to its position in its orbit. 
fn longitude 40° (or position angle 60°) it is brightest, 
in longitude 240° (i.e. position angle 180°) it is least 
bright. Saturn’s satellites, iii.-vili. inclusive, are also 
dealt with, the positions with regard to the planet and 
then to each other being given. 


1§- 


THE BRITISH ASSOCIATION. 
SECTION G. 
ENGINEERING. 


OPENING ADDRESS BY COLONEL Sir C. Scott MONCRIEFF, 
K.C.S.f., K.C.M.G., R.E., LL.D., PRESIDENT OF THE 
SECTION. 


Science has been defined as the medium through which 
the knowledge of the few can be rendered available to the 
many; and among the first to avail himself of this know- 
ledge is the engineer. He has created a young science, the 
offspring, as it were, of the older sciences, for without them 
engineering could have no existence. 

The astronomer, gazing through long ages at the heavens 
and laying down the courses of the stars, has taught the 
engineer where to find his place on the earth’s surface. 

The geofogist has taught him where he may find the 
stones and the minerals which he requires, where he may 
count on firm rock beneath the soil to build on, where he 
may be certain he will find none. 

The chemist has taught him of the subtle gases and 
fluids which fill all space, and has shown him how they 
may be transformed and transfused for his purposes. 

The botanist has taught him the properties of all trees 
and plants, ‘‘ from the cedar tree that is in Lebanon even 
unto the hyssop that springeth out of the wall.”’ 

And all this knowledge would be as nothing to the en- 
gineer had he not reaped the fruits of that most severe of 
all pure and noble sciences—the science of numbers and 
dimensions, of lines and curves and spaces, of surfaces and 
solids—the science of mathematics. 

Were I to attempt in the course of a single address to 
touch on all the many branches of engineering, f could 


| do no more than repeat a number of platitudes, which you 


know at feast as well as i do. f think, then, that it will 
be better to select one branch, a branch on which com- 
paratively little has been written, which has, I understand, 
a special interest for South Africa, and which has occupied 
the best years of my life in India, Southern Europe, Central 
Asia, and Egypt—I mean the science of irrigation. My 
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subject is water—living, life-giving water. It can surely 
never be a dry subject; but we all know that with the best 
text to preach on the preacher may be as dry as dust. 


Irrigation: What it Means. 

irrigation may be defined as the artificial application of 
water to land for the purposes of agriculture. It is, then, 
precisely the apposite of drainage, which is the artificial 
removal of water from lands which have become saturated, 
to the detriment of agriculture. <A drain, like a river, goes 
on increasing as affluents join it. An irrigation channel 
goes on diminishing as water is drawn off it. Later on 
1 shall show you how good irrigation should always be 
accompanied by drainage. 

In lands where there is abundant rainfall, and where it 
falls at the right season of the year for the crop which it 
is intended to raise, there is evidently no need of irrigation. 
But it often happens that the soil and the climate are 
adapted for the cultivation of a more valuable crop than 
that which is actually raised, because the rain does not 
fall just when it is wanted, and there we must take to 
artificial measures. 

In other lands there is so little rain that it is practically 
valueless for agriculture, and there are but two alternatives 
—irrigation or desert. It is in countries like these that 
irrigation has its highest triumph; nor are such lands 
always to be pitied or despised. The rainfall in Cairo is 
on an average 1-4 inches per annum, yet lands purely agri- 
cultural are sold in the neighbourhood as high as 1sol. an 
acre. 

This denotes a fertility perhaps unequalled in the case of 
any cultivation depending on rain alone, and this in spite 
of the fact that the Egyptian cultivator is in many respects 
very backward. The explanation is not far to seek. All 
rivers in flood carry along much more than water. Some 
carry alluvial matter. Some carry fine sand. Generally 
the deposit is a mixture of the two. 1 have never heard 
of any river that approached the Nile in the fertilising 
nature of the matter borne on its annual floods; with the 
result that the plains of Egypt have gone on through all 
ages, with the very minimum of help from foreign manures, 
yielding magnificent crops and never losing their fertility. 
Other rivers bring down little but barren sand, and any 
means of keeping it off the fields should be employed. 


Primitive Means of Irrigation. 

The earliest and simplest form of irrigation is effected 
by raising water from a lake, river, or well, and pouring 
it over the land. The water may be raised by any me- 
chanical power, from the brawny arms of the peasant to 
the newest pattern of pump. The earliest Egyptian sculp- 
tures show water being raised by a bucket attached to one 
end of a long pole, turning on an axis with a heavy counter- 
poise at the other end. In Egypt this is termed a shadoof, 
and to this day, all along the Nile banks, from morning 
to night brown-skinned peasants may be seen watering their 
fields in precisely this way. Tier above tier they ply their 
work so as to raise water 15 or 16 feet on to their Jand. 
By this simple contrivance it is not possible to keep more 
than about 4 acres watered by one shadoof, so you may 
imagine what an army is required to irrigate a large 
surface. Another method, largely used by the natives of 
Northern India, is the shallow bucket suspended between 
two strings, held by men who thus bale up the water. A 
step higher is the water-wheel, with buckets or pots on 
an endless chain around it, worked by one or a pair of 
hullocks. This is a very ordinary method of raising the 
water throughout the East, where the water-wheel is of 
the rudest wooden construction and the pots are of rough 
earthenware. Yet another method of water-raising is very 
common in India from wells where the spring level may 
be as deep as 100 feet or more. A large leathern bag is 
let down the well by a rope passing over a pulley and 
raised by a pair of bullocks, which haul the bag up as they 
run down a slope the depth of the well. An industrious 
farmer with a good well and three pairs of good bullocks 
can keep as much as 12 acres irrigated in Northern India, 
although the average is much less there. The average cost 
of a masonry well in India varies from 2o0l. to 4ol., accord- 
ing to the depth required. But it is obvious that in many 
places the geological features of the country are such that 
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well-sinking is impracticable. The most favourable con- 
ditions are found in the broad alluvial plains of a deltaic 
river, the subsoil of which may be counted on as contain- 
ing a constant supply of water. 


Pumps and Windmills. 

All these are the primitive water-raising contrivances of 
the East. Egypt has of late been more in touch with 
Western civilisation, and since its cotton and sugar-cane 
crops yield from ol. to 8. or even iol. per acre, the well- 
to-do farmer can easily afford a centrifugal pump worked 
by steam power. Of these there are now many hundreds, 
fixed or portable, working on the Nile banks of Egypt. 
Where wind can be counted on the windmill is a very 
useful and cheap means of raising water. But everything 
depends on the force and the trustworthiness of the 
wind. In the dry Western States of America wind power 
is largely used for pumping. It is found that this power 
is of little use if its velocity is not at least six miles per 
hour. (The mean force of the wind throughout the whole 
United States is eight miles per hour.) Every windmill, 
moreover, should discharge its water into a tank. It is 
evident that irrigation cannot go on without cessation day 
and night, and it may be that the mill is pumping its best 
just when irrigation is least wanted. The water should, 
therefore, be stored till required. In America it is found 
that pumping by wind power is about two-thirds of the cost 
of steam power. With a reservoir 5 to 15 acres may be 
kept irrigated by a windmill. Without a reservoir 3 acres 
is as much as should be counted on. Windmills attached 
to wells from 30 to 150 feet deep cost from 30!. to 7ol. 


Artesian Wells. 


Up to now the artesian well cannot be counted on as of 
great value for irrigation. In the State of California there 
are said to be 8097 artesian wells, of a mean depth of 
210 feet, discharge 0.12 cubic feet per second, and original 
cost on an average sol. Thirteen acres per well is a large 
outturn, 

In Algeria the French have bored more than 800 artesian 
wells, with a mean depth of 142 feet, and they are said 
to irrigate 50,000 acres. But these are scattered over a 
Jarge area. Otherwise, the gathering ground would prob- 
ably yield a much smaller supply to each well than it now 
does. In Queensland artesian wells are largely used for 
the water supply of cattle stations, but not for irrigation. 


Well Irrigation. 


It is evident that where water has to be raised on to the 
field there is an outlay of human or mechanical power which 
may be saved if it can be brought to flow over the fields 
by gravitation. But there is one practical advantage in 
irrigating with the water raised from one’s own well or 
from a river. It is in the farmer’s own hands. He can 
work his pump and flood his lands when he thinks best. 
He is independent of his neighbours, and can have no dis- 
putes with them as to when he may be able to get water 
and when it may be denied to him. In Eastern countries, 
where corruption is rife among the lower subordinates of 
government, the farmer who sticks to his well knows that 
he will not require to bribe anyone; and so it is that in 
India about 13 millions of acres, or 30 per cent. of the 
whole annual irrigation, is effected by wells. Government 
may see fit to make advances to enable the farmer to find 
his water and to purchase the machinery for raising it; or 
joint-stock companies may be formed with the same object. 
Beyond this all is in the hands of the Jandowner himself. 


Canal Irrigation. 

Irrigation on a large scale is best effected by diverting 
water from a river or lake into an artificial channel, and 
thence on to the fields. If the water surface of a river 
has a slope of 2 feet per mile, and a canal be drawn from 
it with a surface slope of 1 font per mile, it is evident that 
at the end of a mile the water in the canal will be 1 foot 
higher than that in the river; and if the water in the river 
is 10 feet below the plain, at the end of 10 miles the 
water in the canal will be flush with the plain, and hence- 
forth irrigation can be effected by simple gravitation. 

When there is no question of fertilising deposit, and only 
pure water is to be had, the most favourable condition of 
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irrigation is where the canal or the river has its source of 
supply in a great lake. For, be the rainfall ever so heavy, 
the water surface in the lake will not rise very much, nor 
will it greatly sink at the end of a long drought. Where 
there is no moderating lake, a river fed from a glacier 
has a precious source of supply. The hotter the weather, 
the more rapidly will the ice melt, and this is Just when 
irrigalion is most wanted. 

Elsewhere, if crops are to be raised and the rain cannot 
he counted on, nor well irrigation be practised, water 
storage becomes necessary, and it is with the help of water 
storage that in most countries irrigation is carried on. 


Water Storage. 


To one who has not given the subject attention, surprise 
is often expressed at the Jarge volume of water that has 
to be stored to water an acre of land. In the case of rice 
irrigation in India, it is found that the storage of a million 
cubic feet does not suffice for more than from 6 to 8 acres. 
For the irrigation of wheat about one-third this quantity 
is enough. It would never pay to excavate on a level plain 
a hollow large enough to hold a million cubic feet of water. 
It is invariably done by throwing a dam across the bed of 
a river or a valley and ponding up the water behind it. 
Many points have here to be considered: the length of 
dam necessary, its height, the material of which it is to 
he constructed, the area and the value of the land that 
must he submerged, the area of the land that may be 
watered. The limits of the height of a dam are from 
about 150 to 15 feet. If the slope of the valley is great it 
may be that the volume which can be ponded up with a 
dam of even 150 feet is inconsiderable, and the cost may 
be prohibitory. On the other hand, if the country is very 
flat, it may be that a dam of only 20 feet high may require 
to be of quite an inordinate length, and compensation for 
the area nf land to be submerged may become a very large 
item in the estimate. I have known of districts so flat 
that in order to irrigate an acre more than an acre must 
be drowned. This looks ridiculous, but is not really so, for 
the yield of an irrigated acre may be eight or ten times 
that of an unirrigated one; and after the storage reservoir 
has been emptied it is often possible to raise a good crop 
on the saturated bed. 

The advantage of a deep reservoir is, however, very 
great, for the evaporation is in proportion to the area of 
the surface, and if two reservoirs contain the same volume 
of water, and the depth of one is double that of the other, 
the loss by evaporation from the shallow one will be double 
that of the deep one. In India, from time immemorial, 
it has been the practice to store water for irrigation, and 
there are many thousands of reservoirs, from the great 
artificial lakes holding as much as 5000 or 6000 millions of 
cubic feet, down to the humble village tank holding not a 
There are few of which the dam exceeds 80 feet 
in height, and such are nearly always built of masonry 
or concrete. For these it is absolutely necessary to have 
sound rock foundations. If the dam is to be of earth, the 
quality of the soil must be carefully seen to, and there 
should be a central core of puddle resting on rock and 
rising to the maximum height of water surface. If the 
dam is of masonry, there may perhaps be no harm done 
should the water spill over the top. If it is of earth, this 
must never happen, and a waste weir must be provided, if 
possible cnt out of rock or built of the best masonry, and 
large enough to discharge the greatest possible flood. More 
accidents occur to reservoirs through the want of sufficient 
waste weirs or their faulty construction than from any other 
caus. 

As important as the waste weir are the outlet sluices 
through which the water is conveyed for the irrigation of 
the fields. If possible they should be arranged to serve at 
the same time as scouring sluices to carry off the deposit 
that accumulates at the bottom of the reservoir. For, 
unless provided with very powerful scouring sluices, sooner 
or later the bed of the reservoir will become silted up, and 
the space available for water storage will keep diminishing. 
As this happens in India, it is usual to go on raising the 
embankment (for it does not pay to dig out the deposit), 
and so the life of a reservoir may be prolonged for many 
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years. Ultimately it is abandoned, as it is cheaper to 
make a new reservoir altogether than to dig out the old 
one. 

Italian Irrigation. 

For the study of high-class irrigation there is probably no 
school so good as is to be found in the plains of Piedmont 
and Lombardy. Every variety of condition is to be found 
here. The engineering works are of a very high class, 
and from long generations of experience the farmer knows 
how best to use his water. 

The great river Po has its rise in the foothills to the 
west of Piedmont. It is not fed from glaciers, but by rain 
and snow. It carries with it a considerable fertilising 
matter. Its temperature is higher than that of glacial 
water—a point to which much importance is attached for 
the very valuable meadow irrigation of winter. From the 
left bank of the Po, a few miles below Turin, the great 
Cavour Canal takes its rise, cutting right across the whole 
drainage of the country. It has a full-supply discharge of 
3800 cubic feet per second; but it is only from October to 
May that it carries anything like this volume. In summer 
the discharge does not exceed 2200 cubic feet per second, 
which would greatly cripple the value of the work were it 
not that the glaciers of the Alps are melting then, and the 
great torrents of the Dora Baltea and Sesia can be counted 
on for a volume exceeding 6000 cubic feet per second. 

Lombardy is in no respects worse off than Piedmont for 
the means of irrigation; and its canals have the advantage 
of being drawn from the lakes Maggiore and Como, exer- 
cising a moderating influence on the Ticino and Adda rivers, 
which is sadly wanted on the Dora Baltea. The Naviglio 
Grande of Lombardy is drawn from the left bank of the 
Ticino, and is used largely for navigation, as well as irriga- 
tion. It discharges between 3000 and 4000 cubic feet per 
second, and nowhere is irrigation probably carried on with 
less expense. From between Lake Maggiore and the head 
of the Naviglio Grande a great new canal, the Villoresi, 
has been constructed during the last few years with head 
sluices capable of admitting 6700 cubic feet per second, of 
which, however, 4200 cubic feet have to be passed on to 
the Naviglio Grande. Like the Cavour Canal, the Villoresi 
crosses all the drainage coming down from the foothills to 
the north. This must have entailed the construction of 
very costly works. 


Irrigation in Northern India. 


It is in India that irrigation on the largest scale is to 
be found. The great plains of Northern India are peculiarly 
well adapted for irrigation, which is a matter of life and 
death to a teeming population all too well accustomed to a 
failure of the rain supply. 

The Ganges, the Jumna, and the great rivers of the 
Punjab have all been Jargely utilised for feeding irrigation 
canals. The greatest of these, derived from the river 
Chenab, and discharging from 10,500 to 3000 cubic feet per 
second, was begun in 1889, with the view of carrying water 
into a tract entirely desert and unpopulated. It was opened 
on a small scale in 1892, was then enlarged, and ten years 
after it irrigated in one year 1,829,000 acres, supporting a 
population of 800,000 inhabitants, colonists from more con- 
gested parts of India. 

The Ganges Canal, opened in 1854, at a time when there 
was not a mile of railway, and hardly a steam engine 
within a thousand miles, has a length of about g900 miles, 
including distributing channels. It was supplemented in 
1878 by a lower canal, drawn from the same river 13e 
miles further down, and these two canals now irrigate 
between them 1,700,000 acres annually. On all these canals 
are engineering works of a very high class. The origina: 
Ganges Canal, with a width of bed of 200 feet, a deptn 
of 10 feet, and a maximum discharge of 10,000 cubic fece 
per second, had to cross four great torrents before it could 
attain to the watershed of the country, after which it could 
begin to irrigate. Two of these torrents are passed over 
the canal by broad super-passages. Over one of them the 
canal is carried in a majestic aqueduct of fifteen arches, 
each of s0 feet span; and the fourth torrent, the most 
difficult of all to deal with, crosses the canal at the same 
level, a row of forty-seven floodgates, each ro feet wide, 
allowing the torrent to pass through and out of the canal. 
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Elsewhere there are rivers in India, rising in districts 
subject to certain heavy periodical rainfall, and carrying 
their waters on to distant plains of very uncertain rain- 
fall. At a small expense channels can sometimes be con- 
structed drawing off from the flooded river water sufficient 
thoroughly to saturate the soil, and render it fit to be 
ploughed up and sown with wheat or barley, which do not 
require frequent watering. The canal soon dries up, and 
the sown crop must take its chance; but a timely shower 
of rain may come in to help it, or well irrigation may 
mature the crop. These, which are known in India as 
inundation canals, are of high value. 


Southern India. 


In Southern India there are three great rivers, drawing 
their supply from the line of hills called the Ghats, running 
parallel to and near the western coast, and after a long 
course discharging into the Bay of Bengal on the east 
coast. Against the Ghats beats the whole fury of the 
tropical S.\W. monsoon, and these rivers for a few months 
are in high flood. As they approach the sea they spread 
out in the usual deltaic form. Dams have been built across 
the apex of these deltas, from which canals have been 
drawn, and the flood waters are easily diverted over the 
fields, raising a rice crop of untold value in a land where 
drought and famine are too common. But for the other 
months of the year these rivers contain very little water, 
and there is now a proposition for supplementing them 
with very large reservoirs. 

A very bold and successful piece of irrigation engineering 
was carried out a few vears ago in South India, which 
deserves notice. A river named the Periyar took its rise 
in the Ghats, and descended to the sea on the west coast, 
where there was no means of utilising the water, and a 
good deal of money had periodically to be spent in con- 
trolling its furious floods. A dam has now been built 
across its course, and a tunnel has been made through the 
mountains, enabling the reservoir to be discharged into a 
system of canals to the east, where there is a vast plain 
much in need of water. 

In the native State of Mysore, in Southern India, there 
are on the register about 40,000 irrigation reservoirs (or 
tanks, as they are called), or about three to every four 
square miles, and the nature of the country is such that 
hundreds may be found in the basin of one river—small 
tanks in the upper branches and larger ones in the lower, 
as the valley widens out—and these require constant watch- 
ful attention. From time to time tropical rainstorms sweep 
over the country. If then even a small tank has been 
neglected, and rats and porcupines have been allowed to 
burrow in the dam, the flood may burst through it, and 
sweep on and over the dam of the next village, lower down. 
One dam may then burst after another, like a pack of 
cards, and terrible loss occurs. 

In this State of Mysore a very remarkable irrigation 
reservoir is now under construction at a place called Mari 
Kanave. Nature seems here to have formed an ideal site 
for a reservoir, so that it is almost irresistible for the 
engineer to do his part, even although irrigation is not so 
badly wanted here as elsewhere. The comparatively narrow 
neck of a valley containing 2075 square miles is being 
closed by a masonry dam 142 feet high. The reservoir 
thus formed will contain 30,000 million cubic feet of water, 
but it is not considered that it will fill more than once 
in thirty years. Nor is there irrigable land requiring so 
great a volume of water. Much Jess would be sufficient, 
so such a high dam is not needed; but the construction 
of a waste weir to prevent the submergence of a lower dam 
would require such heavy excavation through one of the 
limiting hills that it is cheaper to raise the dam and utilise 
a natural hollow in the hillside for a waste weir. 


Irrigation in Egypt. 

No lecture on irrigation would be complete without 
describing what has been done in Egypt. You are gene- 
rally familiar with the shape of that famous little country. 
Egypt proper extends northwards from a point in the Nile 
about 780 miles above Cairo—a long valley, never eight 
miles wide, sometimes not half a mile. East and west 
of this lies a country broken into hills and valleys, wild 
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crags, level stretches, but everywhere absolutely sterile, dry 
sand and rock, at such a level that the Nile flood has 
never reached it to cover its nakedness with fertile deposit. 
A few miles north of Cairo the river hifurcates, and its 
two branches flow each for about 130 miles to the sea. As 
you are probably aware, with rivers in a deltaic state the 
tendency is for the slope of the country to be away from 
the river, and not towards it. In the Nile Valley the river 
banks are higher than the more distant lands. From an 
early period embankments were formed along each side of 
the river, high enough not to be topped by the highest 
flood. At right angles to these river embankments others 
were constructed, dividing the whole valley into a series 
of oblongs, surrounded on three sides by embankments, on 
the fourth by the desert heights. These oblong areas vary 
from about 50,000 to 3000 acres. 1 have said the slope of 
the valley is away from the river, It is easy, then, when 
the Nile is low, to cut short deep canals in the river banks, 
which fill as the river rises and carry the precious mud- 
charged water into these great flats. There the water 
remains for a month or more, some three or four feet 
deep, depositing its mud, and then at the end of the flood 
it may either be run off direct into the receding river, or 
cuts may be made in the cross embankments and the 
water passed off one flat after another, and finally rejoin 
the river. This takes place in November, when the river 
is rapidly falling. Whenever the flats are firm enough to 
allow a man to walk over them with a pair of bullocks, 
the mud is roughly turned over with a wooden plough, or 
even the branch of a tree, and wheat or barley is imme- 
diately sown. So soaked is the soil after the flood that 
the seed germinates, sprouts, and ripens in April without 
a drop of rain or any more irrigation, except what, perhaps, 
the owner may give from a shallow well dug in the field. 
In this manner was Egypt irrigated up to about a century 
ago. The high river banks which the flood could not 
cover were irrigated directly from the river, the water being 
raised as 1 have already described. 


The Barrage. 


With the last century, however, appeared a very striking 
figure in Egyptian history, Muhammed Ali Pasha, who 
came from Turkey a plain captain of infantry, and before 
many years had made himself master of the country, yield- 
ing only a very nominal respect to his suzerain lord, the 
Sultan at Constantinople. 

Muhammed Ali soon recognised that with this flood 
system of irrigation only one cereal crop was raised in the 
year, while with such a climate and such a soil, with a 
teeming population and with the markets of Europe so 
near, something iar more valuable might be raised. Cotton 
and sugar-cane would fetch far higher prices; but they 
could only be grown at a season when the Nile is low, and 
they must be watered at all seasons. The water-surface 
at low Nile is about 25 feet below the flood-surface, or 
more than 20 feet below the level of the country. <A canal, 
then, running 12 feet deep in the flood would have its bed 
13 feet above the low-water surface. Muhammed Ali 
ordered the canals in Lower Egypt to be deepened; but 
this was an enormous labour, and as they were badly laid 
out and graded they became full of mud during the flood 
and required to be dug out afresh. Muhammed Ali was 
then advised to raise the water-surface by erecting a dam 
(or, as the French called it, a barrage) across the apex 
of the delta, twelve miles north of Cairo, and the result 
was a very costly and imposing work, which it took long 
years and untold wealth to construct, and which was no 
sooner finished than it was condemned as useless. 


Egyptian Irrigation since the English Occupation. 


With the English occupation in 1883 came some English 
engineers from India, who, supported by the strong arm 
of Lord Cromer, soon changed the situation. The first 
object of their attention was the barrage at the head of 
the delta, which was made thoroughly sound in six years 
and capable of holding up 15 feet of water. Three great 
canals were taken from above it, from which a network 
of branches are taken, irrigating the province to the left 
of the western, or Rosetta branch of the river, the two 
provinces between the branches, and the two to the right 
of the eastern, or Damietta branch. 
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In Upper Egypt, with one very important exception (the 
Ibrahimieh Canal, which is a perennial one), the early 
flood system of irrigation, yielding one crop a year, pre- 
vailed until very recently, but it was immensely improved 
after the British occupation by the addition of a great 
number of masonry head sluices, aqueducts, escape weirs, 
&c., on which some 800,0001. was spent. With the com- 
pletion of these works, and of a complete system of drain- 
age, to be alluded to further on, it may be considered that 
the irrigation system of Egypt was put on a very satisfactory 
basis. There was not much more left to do, unless the 
volume of water at disposal could be increased. 

Probably no large river in the world is so regular as the 
Nile in its periods of low supply and of flood. It rises 
steadily in June, July, and August. Then it begins to go 
down, at first rapidly, then slowly, till the following June. 
It is never a month before its time, never a month behind. 
lt is subject to no exceptional floods [rom June to June. 
Where it enters Egypt the difference between maximum and 
minimum Nile is about 25 feet. If it rises 3} feet higher 
the country is in danger of serious flooding. If in former 
days its rise was 6 feet short of the average there existed 
a great risk that the floods would not cover the extensive 
flats of Upper Egypt, and thus the ground would remain 
as hard as stone, and sowing in November would be im- 
possible. Fortunately the good work of the last twenty 
years very much diminishes this danger. 


The Assuan Dam and Reservotr. 

In average years the volume of water flowing past Cairo 
in September is from thirty-five to forty times the volume 
in June. By far the greater part of this flood flows out to 
the sea useless. How to catch and store this supply for 
use the following May and June was a problem early 
pressed on the English engineers in Egypt. 

During the time of the highest flood the Nile carries along 
with it an immense amount of alluvial matter, and when 
it was first proposed to store the flood-water the danger 
seemed to be that the reservoir would in a few years be 
filled with deposit, as those I have described in India. 
Fortunately it was found that after November the water 
was fairly clear, and that if a commencement were made 
even as late as that there would still be water enough 
capable of being stored to do enormous benefit to the 
irrigation. 

A site for a great dam was discovered at Assuan, 600 
miles south of Cairo, where a dyke of granite rock crosses 
the valley of the river, occasioning what is known as the 
First Cataract. On this ridge of granite a stupendous 
work has now been created. A great wall of granite 6400 
feet long has been thrown across the valley, 23 feet thick 
at the crest, 82 feet at the base. Its height above the 
rock-bed of the river is 130 feet. This great wall or dam 
holds up a depth of 66 feet of water, which forms a lake 
of more than 100 miles in length up the Nile Valley, con- 
taining 38,000 million cubic feet of water. 

The dam is pierced with 180 sluices, or openings, 
through which the whole Nile flood, about 360,000 cubic 
feet per second, is discharged. A flight of four locks, 
each 26030 feet, allows of free navigation past the dam. 
The foundation-stone of this great work was laid in 
February 1899, and it was completed in less than four 
years. At the same time a very important dam of the 
pattern of the barrage north of Cairo was built across 
the Nile at Assiut, just below the head of the Ibrahimieh 
Canal, not with the object of storing water, but to enable 
a requisite supply at all times to be sent down that 
canal. 

The chief use of the great Assuan reservoir is to enable 
perennial irrigation, such as exists in Lower Egypt, to be 
substituted in Upper Egypt for the basin system of water- 
ing the land only through the Nile flood; that is, to 
enable two crops to be grown instead of one every year, 
and to enable cotton and sugar-cane to take the place 
of wheat and barley. But a great dea] more had to be 
done in order to obtain the full beneficial result of the 
work. About 450,000 acres of basin irrigation are now 
being adapted for perennial irrigation. Many new canals 
have had to be dug, others to be deepened. Many new 
masonry works have had to be built. Jt is probable the 
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works will be finished in 1908. There will then have been 
spent on the great dam at Assuan, the minor one at 
Assiut, and the new canals of distribution in Upper Egypt 
about six and a half millions sterling. For this sum the 
increase of land rental will be about 2,637,000l., and its 
sale value will be increased by about 26,570,000l. 


Drainage. 

In the great irrigation systems which | have been 
describing, for a long time little or no attention was paid 
to drainage. It was taken for granted that the water 
would be absorbed or evaporated, and get away some- 
how without doing any harm. This may hold good for 
high-lying lands, but alongside of these are low-lying 
lands into which the irrigation water Irom above will 
percolate and produce waterlogging and marsh. Along 
with the irrigation channel should be constructed the 
drainage channel, and Sir W. Willcocks, than whom there 
is no better authority on this subject, recommends that 
the capacity of the drain should be one-third that of the 
canal. The two should be kept carefully apart—the canal 
following the ridges, the drain following the hollows of 
the country, and one in no case obstructing the other. 
This subject of drainage early occupied the attention of 
the English engineers in Egypt. In the last twenty vears 
many hundred miles of drains have been excavated, some 
as large as 50 feet width of bed and to feet deep. 


Irrigation in America. 

If it is to Italy that we should look for highly finished 
irrigation works and careful water distribution, and to 
India and Egypt for widespreading tracts of watered land, 
it is to America that we naturally look for rapid progress 
and bold engineering. In the Western States of America 
there is a rainfall of less than 20 inches per annum, the 
consequence of which is a very rapid development of 
irrigation works. In 1889 the irrigation of these Western 
States amounted to 3,564,416 acres. In 1900 it amounted 
to 7,539,545 acres. Now it is at least 10,000,000 acres. 
The Jand in these States sells from ios. to rl. per acre if 
unirrigated. With irrigation the same land fetches 81. tos. 
per acre. The works are often rude and of a temporary 
nature, the extensive use of timber striking a foreigner 
from the Old World. Some of the American canals are 
on a large scale. The Idaho Company’s canal discharges 
2585 cubic feet, the Turlook Canal in California 1500 
cubic feet, and the North Colorado Canal 2400 cubic feet 
per second. These canals have all been constructed by 
corporations or societies, in no case by Government. On 
an average it has cost about 32s. per acre to bring the 
ater on to the land, and a water-rate is charged of 
from 21. 8s. to 4l. per acre, the farmer paying in addition 
a rate of from 2s. to 10s. per acre annually for mainten- 
ance. Distributary channels of less than 5 feet wide cost 
less than 100l., up to 10 feet wide about isol. per mile. 


The Introduction of Irrigation into a Country. 

lt is evident that there are many serious considerations 
to be taken into account before entering on any large 
project for irrigation. Statistics must be carefully collected 
of rainfall, of the sources of water supply available, and 
of the amount of that rainfall which it is possible to store 
and utilise. The water should be analysed if there is 
any danger of its being brackish. Its temperature should 
be ascertained. It should be considered what will be the 
effect of pouring water on the soil, for it is not always 
an unmixed benefit. A dry climate may be changed into 
a moist, and fever and ague may follow. In India there 
are large tracts of heavy black soil, which with the 
ordinary rainfall produce excellent crops nine years out 
of ten, and where irrigation would rather do harm than 
good. But in the tenth year the rains fail, and without 
artificial irrigation the soil will yield nothing. So terrible 
may be the misery caused by that tenth year of drought 
that even then it might pay a Government to enter on a 
scheme of irrigation. But it is evident that it might not 
pay a joint-stock company. 

In all cases it is of the first importance to establish by 
law the principle that all rivers or streams above a certain 
size are national property, to be utilised for the good of 
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the nation. Even where there is no immediate intention 
of constructing irrigation works it is well to establish 
this principle. Otherwise vested rights may be allowed 
to spring up, which it may be necessary in alter years to 
buy out at a heavy cost. 


Modes of Distributing and Assessing Water. 


Where the river is too inconsiderable to be proclaimed 
as national property, and where there is no question of 
spreading the water broadcast over the land, but of 
bestowing it with minute accuracy over small areas to 
rear valuable plants, such as fruit-trees, it may be very 
well left to local societies or to syndicates of farmers to 
manage their own affairs. Where irrigation is on a larger 
scale, and its administration is a matter of national 
importance, the control of the water requires the closest 
consideration, especially if, as is usually the case, the 
area which may be irrigated exceeds the volume of water 
available to irrigate it, and where the water is delivered 
to the fields by gravitation without the labour of raising it. 
It must be decided on what principle the farmer’s right 
to the water is to be determined. 1s he to obtain water 
in proportion to the area of his land which is irrigable? 
lf part of the irrigable land is not yet cultivated, is some 
of the supply to be reserved for such land? Is he to pay 
in proportion to the area actually watered each crop, or 
to the area which he might water if he chose? Where the 
slope of the land is sufficient to allow the water to flow 
freely out of a sluice into the field channel, it is not 
difficult to measure the water discharged. Modules have 
been invented for this purpose, and the owner of the 
field may be required to pay for so many cubic feet of 
water delivered. The Government or the association own- 
ing the canal will then have nothing to do with the way 
in which the water is employed, and self-interest will 
force the farmer to exercise economy in flooding his land. 
But even then precautions must be taken to prevent him 
from keeping his sluice cpen when it should be shut. 

In Staly and in America water is generally charged by 
the module; but in many cases, where the country is very 
flat, the water cannot fall with a free drop out of the 
sluice, and, as far as I know, no satisfactory module 
has yet been invented for delivering a constant discharge 
through a sluice when the head of water in the channel 
of supply is subject to variation. These are the conditions 
prevailing in the plains of Northern India, where there is 
a yearly area of canal irrigation of about six millions of 
acres. The cultivator pays not in proportion to the 
volume of water he uses, but on the area he waters every 
crop, the rate being higher or lower according as the 
nature of the crop demands more or Jess water. 

The procedure of charging for water is, then, as follows: 
When the crop is nearly ripe the canal watchman, with 
the village accountant and the farmers interested, go over 
the fields with a Government official The watchman 
points out a field which he says has been watered. The 
accountant, who has a map and field-book of the village, 
states the number and the area of the field and its culti- 


yator. These are recorded along with the nature of the 
crop watered. If the cultivator denies that he has received 
water, evidence is heard and the case is settled. A_ bill 


is then made out for each cultivator, and the amount is 
recovered with the taxes. 

This system is perfectly understood, and works fairly 
well in practice. But it is not a satisfactory one. It 
holds out no inducement to the cultivator to economise 
water, and it leaves the door open to a great deal of 
corruption among the canal watchmen and the subordinate 
revenue officials. 


Government Control of Water Supply. 


Where the subject agricultural population is unfitted for 
representative government it is best that the Government 
should construct and manage the irrigation, on rules care- 
fully considered and rigorously enforced, through the 
agency of officers absolutely above suspicion of corruption 
or unfair dealing. Such is the condition in Egypt and in 
the British possessions in India. Objections to it are 
evident enough. Officials are apt to be formal and in- 
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elastic, and they are often far removed from any close 
touch with the cultivating classes. But they are impartial 
and just, and I know of no other system that has not 
still greater defects. ; ; 

Even if the agricultural classes in India were much 
better educated than they are, it would still be best that 
the control of the irrigation should rest with the Govern- 
ment. By common consent it is the Government alone 
that rules the army. Now the irrigation works form a 
great army, of which the first duty is to fight the grim 
demon of famine. Their control ought, therefore, to rest 
with the Government; but the conditions are very different 
when the agricultural classes are well educated and well 
fitted to manage their own affairs. ; 

Irrigation is too new and expcrimental in America for 
us to look there for a well-devised scheme of water control. 
The laws and rules on the subject vary in different States, 
and are often contradictory. It is better to look at the 
system evolved after long years in North Italy. 


The Italian System. 


l have already alluded to the great Cavour Canal in 
Piedmont. This fine work was constructed by a syndicate 
of English and French capitalists, to whom the Govern- 
ment gave a concession in 1802. Circumstances to which 
I need not allude ruined this company, and the Govern- 
ment, who already had acquired possession of many other 
irrigation works in Piedmont, took over the whole Cavour 
Canal in 1874, a property valued at above four millions 
sterling, and ever since the Government has adminis- 
tered it. 

The chief interest of this administration centres on the 
Irrigation Association West of the Sesia,* an association 
that owes its existence to the great Count Cavour. It 
takes over from the Government the control of all the 
irrigation effected by the Cavour and other minor canals 
within a great triangle lying between the left bank of 
the Po and the right bank of the Sesia. The association 
purchases from the Government from 1250 to 1300 cubic 
feet per second. In addition to this it has the control 
of all the water belonging to private canals and private 
rights, which it purchases at a fixed rate. Altogether it 
distributes about 2275 cubic feet per second, and irrigates 
therewith about 141,000 acres, of which rice is the most 
important crop. The association has 14,000 members, 
and controls 9600 miles of distributary channels. In each 
parish is a council, or, as it is called, a consorzio, com- 
posed of all landowners who take water. Each consorsto 
elects one or two deputies, who form a sort of water- 
parliament. The deputies are elected for three vears, 
and receive no salary. The assembly of deputies elects 
three committees—the direction-general, the committee of 
surveillance, and the council of arbitration. The first of 
these committees has to direct the whole distribution of 
the waters, to see to the conduct of the employés, &c. 
The committee of surveillance has to see that the direc- 
tion-general does its duty. The council of arbitration, 
which consists of three members, has most important 
duties. To it may be referred every question connected 
with water-rates, all disputes between members of the 
association or between the association and ,its servants, 
all cases of breaches of rule or of discipline. It may 
punish by fines any member of the association found at 
fault, and the sentences it imposes are recognised as 
obligatory, and the offender’s property may be sold up 
to carry them into effect. An appeal may be made within 
fifteen days from the decisions of this council of arbitra- 
tion to the ordinary law courts, but so popular is the 
council that, as a matter of fact, such appeals are never 
made. 

To effect the distribution of the water the area irrigated 
is divided into districts, in each of which there is an 
overseer in charge and a staff of guards to see to the 
opening and closing of the modules which deliver the 
water into the minor watercourses. In the November of 
each year each. parish sends in to the direction-general 
an indent of the number of acres of each description of 


1 See Mr. Elwood Mead’s “‘ Report on Irrigation in Northern Italy,” 
printed for the Department of Agriculture, Washington, t904. 
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crop proposed to be watered in the following year. If 
the water is available the direction-general allots to each 
parish the number of modules necessary for this irriga- 
tion; but it may quite well happen that the parish may 
demand more than can be supplied, and may have to 
substitute a crop like wheat, requiring little water, for 
rice, which requires a great deal. 

The Government executes and pays for all repairs on 
the main canals. It further executes, at the cost of the 
Irrigation Association, all repairs on the minor canals. 
The association, then, has no engineers in its employ, but 
a large staff of irrigators. The irrigation module 
employed in Piedmont is supposed to deliver 2-047 cubic 
feet per second. The Association West of the Sesia buys 
from the Government what water it requires at a rate 
fixed at 800 liras per module, or 151. 12s. 7d. per cubic 
foot per second per annum. 

The association distributes the water by module to each 
district, and the district by module to each parish. Inside 
the parish each farmer pays, according to the area he 
waters, a sum to cover all the cost of the maintenance 
of the irrigation system, and his share of the sum which 
the association has to pay to the Government. This sum 


varies from year to year according as the working expenses | 


of the year increase or diminish. 


I have already mentioned the recently constructed | 
Villoresi Canal in Lombardy. This canal belongs to a 
company, to whom the Government has given large 


concessions. This company sells its water wholesale to 
four districts, each having its own secondary canal, the 
cubic metre per second, or 35-31 cuhic feet per second, 
being the unit employed. These districts, again, retail 
‘the water to groups of farmers termed comizios, whose 
lands are watered by the same distributary channels, their 
unit being the litre, or 0-035 cubic foot, per second. Within 
‘tthe comizio the farmer pays according to the number of 
hours per week that he has had the full discharge of the 
module. 

I have thought it worth while to describe at some 
‘length the systems employed on these Italian canals, for 
the Italian farmers set a very high example, in the loyal 
wav in which they submit to regulations which there 
must at times be a great temptation to break. A sluice 
‘surreptitiously opened during a dark night, and allowed 
to run for six hours, may quite possibly double the value 
of the crop which it waters. It is not an easy matter to 
distribute water fairly and justly between a number of 
farms at different levels, dependent on different water- 
courses, cultivating different crops. But in Piedmont this 
is done with such success that an appeal from the council 
of arbitration to the ordinary law courts is unheard of. 
Jt is thought apparently as discreditable to appropriate 
an unfair supply of water as to stea] a neighbour’s horse, 
as discreditable to tamper with the lock of the water 
module as with the lock of a neighbour's barn. 


Mr. Schuyler’s Views as to Government Control. 


Where such a high spirit of honour prevails I do not 
see why syndicates of farmers should not construct and 
miaintain a good system of irrigation. Nevertheless, ! 
believe it is better that Government should take the 
initiative in laying out and constructing the canals and 
secondary channels at least. A recent American author, 
Mr. James Dix Schuyler, has put on record: ‘‘ That 
storage reservoirs are a necessary and _ indispensable 
adjunct to irrigation development, as well as to the 
utilisation of power, requires no argument to prove. 
That they will become more and more necessary to our 
Western civilisation is equally sure and certain; but the 
signs of the times seem to point to the inevitable necessity 
of Governmental contro] in their construction, ownership, 
and administration.”’ 

This opinion should not be disregarded. Sir W. Will- 
cocks has truly remarked: “‘J{ private enterprise cannot 
succeed in irrigation works of magnitude in America, it 
will surely not succeed in any other country in this world.” 
What its chances may be in South Africa I leave to my 
‘hearers to say. Jt is not a subject on which a stranger 
‘can form an opinion. 
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SECTION H. 
ANTHROPOLOGY. 


OprenInG Appress By A. C. Happon, Sc.D., F.R.S., 
PRESIDENT OF THE SECTION. 


THERE are various ways in which man can study him- 
self, and it is clearly impossible for me to attempt to give 
an exposition of all the aims and methods of the anthro- 
pological sciences; 1 propose, therefore, to limit myself to 
a general view of South African ethnology, incidentally 
referring to a few of the problems that strike a European 
observer as needing further elucidation. It seems some- 
what presumptuous in one who is now for the first time 
visiting this continent to venture to address a South African 
audience on local ethnology, but I share this disability 
with practically all students of anthropology at home, and 
my excuse lies in the desire that 1 may be able to point 
out to you some of the directions in which the information 
of anthropologists is deficient, with the hope that this 
may be remedied in the immediate future. 

Men are naturally apt to take an exclusive interest in 
their immediate concerns, and even anthropologists are 
liable to fall into the danger of studying men’s thoughts 
and deeds by themselves, without taking sufficient account 
of the outside influences that affect mankind. 

In the sister science of zoology, it is possible to study 
animals as machines which are either at rest or in motion: 
when they are thus studied individually, the subjects are 
termed anatomy and physiology; when they are studied 
comparatively, they are known as comparative anatomy 
or morphology and comparative physiology. The study of 
the genesis of the machine is embryology, and palzonto- 
logists, as it were, turn over the scrap-heap. All these 
sciences can dea] with animals irrespective of their environ- 
ment, and perhaps for intensive study such a limitation is 
temporarily desirable, but during the period of greatest 
specialisation there have always been some who have 
followed in the footsteps of the field naturalist, and to-day 
we are witnessing a combination of the two lines of study. 

Biology has ceased to be a mixture of necrology and 
physiology; it seeks to obtain a survey of all the con- 
ditions of existence, and to trace the effects of the environ- 
ment on the organism, of the organism on the environ- 
ment, and of organism upon organism. Much detailed 
work will always be necessary, and we shall never be able 
to do without isolated Jaboratory work; but the day is 
past when the amassing of detailed information will satisfy 
the demands of science. The leaders, at all events, will 
view the subject as a whole, and so direct individual 
labour that the hewers of wood and drawers of water, as 
it were, shall not mechanically amass material of which 
no immediate use can be made, but they will be so directed 
that al] their energies can be exercised in solving definite 
problems or in filling up gaps in our information, with 
knowledge which is of real importance. 

This tendency, which | have indicated as affecting the 
science of zoology, is merely one phase of an attitude of 
mind that is influencing many departments of thought. 
There are psychologists and theologians who deem it worth 
while to find out what other people think and believe. 
Arm-chair philosophers are awakening to the fact that 
their studies have hitherto been confined almost exclusively 
to the most highly specialised conditions, and that in order 
to comprehend these fully it is necessary to study the less 
and the yet less specialised conditions; for it is only 
possible to gain the true history of mind or belief by a 
combination of the observational with the comparative 
method. <A considerable amount of information has already 
been acquired, but in most departments of human thought 
and belief vastly more information is needed, and hitherto 
the trustworthiness of a great deal that has been published 
is not above suspicion. 

The comparative or evolutionary historian also needs 
trustworthy facts concerning the social condition of varied 
peoples in all stages of culture. The documentary records 
of history are too imperfect to cnable the whole story to 
be unravelled, so recourse must be had to a study of 
analogous conditions elsewhere for side-lights which will 
cast illuminating beams into the dark corners of ancient 
history. When the historian seriously turns his attention 
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to the mass of data accumulated in books of travel, in 
records of expeditions, or the assorted material in the 
memoirs of students, he will doubtless be surprised to find 
how much there is that will be of service to him. 

Sociologists have not neglected this field, but they need 
more information and more exhaustive and precise analyses 
of existing conditions. The available material is of such 
importance and interest, that the pleasure of the reader 
is apt to dull his critical faculty; as a matter of fact, the 
social conditions of extremely few peoples are accurately 
known, and sooner or later—gencrally sooner—the student 
finds his authorities failing him from lack of thoroughness. 

1 have alluded to the subjects of psychology, theology, 
history, and sociology, because they all overlap that area 
over which the anthropologist prowls. Indeed it is our 
work to collect, sift, and arrange the facts which may be 
utilised by our colleagues in these other branches of inquiry, 
and to this extent the ethnologist is also a psychologist, 
a theologian, a historian, and a sociologist. 

Similarly the anthropographer provides material for the 
biologist on the one hand, and for the geographer on the 
other. 

As a general rule those who have investigated any given 
people in the field have alluded to the general features of 
the country they inhabit, so that usually it is possible to 
gain some conception of them in their natural surround- 
ings. Thus, to a certain extent, materials are available 
for tracing that interaction between life and environment 
and between organisms themselves, to which the term 
(Ecology is now frequently applied, but we still need to 
have this interdependence more recognised in such branches 
of inquiry as descriptive sociology or religion. 

Just as the arts and crafts of a people are influenced 
by their environment, so is their social life similarly 
aifected, and their religion reflects the stage of social 
culture to which they have attained; for it must never be 
overlooked that the religious conceptions of a people cannot 
be thoroughly understood apart from their social, cultural, 
and physical conditions. 

This may appear a trite remark, but I would like to 
eniphasise the fact that very careful and detailed studies 
of definite or limited areas are urgently needed, rather 
than a general description of a number of peoples which 
does not exhaust any one of them—in a word, what we 
now need is thoroughness. 


Three main groups of indigenous peoples inhabit South 
Africa—the Bushmen, the Hottentots, and various Bantu 
tribes; in more northerly parts of the continent there are 
the Negrilloes, commonly spoken of as Pygmies, the 
Negroes proper, and Hamitic peoples, not to speak of 
Arab and Semitic elements. 


Kattea. 

Before proceeding further ! must here make allusion to 
an obscure race who may possibly be the true aborigines 
of Africa south of the Zambesi. These are the Kattea— 
or Vaalpens, as they are nicknamed by the Boers, on 
account of the dusty colour their abdomen acquires from 
the habit of creeping into their holes in the ground—who 
live in the steppe region of the North Transvaal, as far 
as the Limpopo. As their complexion is almost a pitch- 
black, and their stature only about 1-220 m. (4 {ft.), they 
are quite distinct from their tall Bantu neighbours and 
from the yellowish Bushmen. The ‘‘ Dogs,” or ‘* Vul- 
tures,’’ as the Zulus call them, are the “ lowest of the 
low,’’ being undoubtedly cannibals and often making a 
meal of their own aged and infirm, which the Bushmen 
never do. Their habitations are holes in the ground, rock 
shelters, and lately a few hovels. They have no arts or 
industries, nor even any weapons except those obtained in 
exchange for ostrich feathers, skins, or ivory. Whether 
they have any religious ideas it is impossible to say, all 
intercourse being restricted to barter carried on in a 
Sesture language, for nobody has ever yet mastered their 
tongue, all that is known of their language being that it 
is absolutely distinct from that of both the Bushman and 
the Bantu. There are no tribes, merely little family 
groups of from thirty to fifty individuals, each of which 
is presided over by a headman, whose functions are 
acquired, not by heredity, but by personal qualities. 1 
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have compiled this account of this most interesting people 
from Prof. A. H. Keane's book, ‘‘ The Boer States,’’ in 
the hope that a serious effort will be made to investigate 
what appears to be the most primitive race of all man- 
kind. So little information is available concerning the 
Kattea that it is impossible to say anything about their 
racial affinities. 

Perhaps these are the people referred to by Stow (p. 40), 
and possibly allied to these are the dwarfs on the Nosop 
River mentioned by Anderson; these were 1-125 m. 
(4 ft. 4 in.) or less in height, of a reddish-brown colour, 
with no forehead and a projecting mouth; Anderson’s 
Masara Bushmen repudiated any suggestion of relationship 
with them, saying they were ‘‘ monkeys, not men.” 


Bushmen. 

The San, or Bushmen (Bosjesman of colonial annals), 
may, with the possible exception of the Kattea, be re- 
garded as the most primitive of the present inhabitants 
of South Africa; according to most authors, there is no 
decisive evidence that there was an earlier aboriginal 
population, although M. G. Bertin informs us that Bush- 
mian tales always speak of previous inhabitants. 

The main physical characteristics of the Bushmen are 
a yellow skin, and very short, black, woolly hair, which 
becomes rolled up into little knots; although of quite 
short stature, with an average height of 1-529 m. 
(5 ft. ot in.), or, according to Schinz, 1-570 m. 
(5 ft. 12 in.), they are above the pygmy limit of 1-450 m. 
(4 ft. 9 in.). The very small skull is not particularly 
narrow, being what is termed sub-dolichocephalic, with 
an index of about 75, and it is markedly low in the 
crown; the face is straight, with prominent cheekbones 
and a bulging forehead; the nose is extremely broad— 
indeed, the Bushmen are the most platyrrhine of all man- 
kind; the ear has an unusual form, and is without the 
lobe. Their hands and feet are remarkably small. 

Being nomadic hunters the Bushmen could only attain 
to the rudiments of material culture. The dwellings were 
portable, mat-covered, dome-shaped huts, but they often 
lived in caves; the Zulus say ‘‘ their village is where they 
kill game; they consume the whole of it and go away.’” 
Clothing consisted solely of a small skin; for weapons they 
had small bows and poisoned arrows. Their only imple- 
ment was a perforated rounded stone into which a stick 
was inserted; this was used for digging up roots. A very 
little coarse pottery was occasionally made. Although with 
a great dearth of personal ornaments, they had a fair 
amount of pictorial skill, and were fond of decorating 
their rock shelters with spirited coloured representations 
of men and animals. They frequently cut off the terminal 
joint of a little finger. They never were cannibals. Cairns 
of stones were erected over graves. Although they are 
generally credited with being vindictive, passionate, and 
cruel, they were as a matter of fact always friendly and 
hospitable to strangers until dispossessed of their hunt- 
ing grounds. They did not fight one another, but were 
an unselfish, merry, cheerful race with an intense love of 
freedom. 

A great mass of unworked material exists for the elucid- 
ation of the religious ideas, legends, customs, and so 
forth, of the Bushmen, in the voluminous native texts, 
filling eighty-four volumes, to the collection of which the 
late Dr. Bleek devoted his laborious life. This wonderful 
collection of the folklore of one of the most interesting 
of peoples still remains inaccessible to students in the 
Grey Library in Cape Town. A more enlightened policy 
in the past would have enabled Dr. Bleek to publish his 
own material; now the task is complicated by the great 
difficulty of finding competent translators and of securing 
the services of trustworthy natives who know their own 
folklore. The time during which this labour can be ade- 
quately accomplished is fleeting rapidly, and once more 
the Government must be urged to complete and publish 
the life-work of this devoted scholar. 

The Mafianja natives, who live south of Lake Shirwa, 
assert that formerly there lived on the upper plateau of 
the mountain mass of Mlanje a people they call Arungu, 
or “gods,”” who from their description must have been 
Bushmen. Relics of Bushman occupation have been found 
in the neighbourhood of Lakes Nyassa and Tanganyika. 
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West of the Arangi plateau in German East Africa, 
between the steppes occupied by the Wanyamwezi and the 
Masai, live the Wasandawi, a settled hunting people who, 
according to Baumann, are very different from the sur- 
rounding Bantu peoples, and who are allied to the more 
primitive, wandering, hunting Wanege, or Watindiga, of 
the steppes near Usukuma. They use the bow and 
poisoned arrow. Their language, radically distinct from 
Bantu, is full of those strange click sounds which are 
characteristic of Bushman speech; but Sir Harry Johnston 
says that he does not know if any actual relationship has 
been pointed out in the vocabulary, and he distinctly states 
that the Sandawi are not particularly like the Bushmen 
in their physique, but more resemble the Nandi; and 
Virchow declares there is no relationship between the 
Wasandawi and the Hottentot in skull-form. Until further 
evidence is collected, one can only say that there may have 
been a Bushman people here who have become greatly 
modified by intermixture with other races. Sir Harry 
Johnston thinks that possibly traces of these people still 
exist among the flat-faced, dwarfish Dolo, who live to 
the north of Lake Stephanie, and he is inclined to think 
that traces of them occur also among the Andorobo and 
Elgunono. 

lf the foregoing evidence should prove to be trust- 
worthy, it would seem that at a very early time the 
Bushmen occupied the hunting grounds of tropical East 
Africa, perhaps even to the confines of Abyssinia. They 
gradually passed southwards, keeping along the more open 
grass lands of the eastern mountainous zone, where they 
could still preserve their hunting method of life, until, 
at the dawn of history, they roamed over all the territory 
south of the Zambesi, with the exception of the eastern 
seaboard. 

Negrilloes. 


Material does not at present exist for an exhaustive 
discussion of the exact relationship between the Bushmen 
and the Negrilloes of the Equatorial forests. On the 
whole I am inclined to agree with Sir flarry Johnston, 
who says: “1 can see no physical features other than 
dwarfishness which are obviously peculiar to both Bush- 
men and Congo Pygmies. On the contrary, in the large 
and often protuberant eyes, the broad flat nose with its 
exaggerated ala, the long upper lip and but slight degree 
of eversion of the inner mucous surface of the lips, the 
abundant hair on head and body, relative absence of 
wrinkles, of steatopygy, and of high protruding cheek- 
bones, the Congo dwarf differs markedly from the 
Hottentot-RBushman type.”? Shruhsall had previously 
stated: ‘‘ For the present 1 can only say that the data 
seem to me too insufficient to enable the affinities of the 
various pygmy races to be clearly demonstrated, or to 
allow of much significance being attached to any apparent 
resemblance.*’ Deniker also directs attention to the 
physical characters that distinguish those two types, and 
he concludes that ‘‘ nothing justifies their unification." 


Hottentots. 


The skin of the Hottentots, or Khoikhoi, as they style 
themselves, is of a brownish-yellow, with a tinge of grey, 
sometimes of red; the hair is very similar to that of the 
Bushmen; the average stature is 1-604 m. (5 ft. 3 in.); 
the head is small and distinctly dolichocephalic (74), the 
jaws prognathic, cheekbones prominent, and chin small. 
Shrubsall, who has investigated the osteological evidence, 
says no hard-and-fast line can be drawn from craniological 
evidence between Hottentots and Bushmen on the one hand 
and Negroid races on the other, various transitional forms 
being found; but Bushman characteristics undonbtedly 
predominate in the true Hottentots. 

The Hottentots were grouped in clans, each with its 
hereditary chief, whose authority, however, was very 
limited. Several clans were loosely united to form tribes. 
Their principal property consisted of horned cattle and 
sheep; the former were very skilfully trained. The dwell- 
ings were portable, mat-covered, dome-shaped huts. For 
weapons they had a feeble bow with poisoned arrows, but 
they also had assegais and knobkerries or clubbed sticks 
used as missiles; coarse pottery was made. They were 
often described as mild and amiable. 

The Hottentot migration from the eastern mountainous 
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zone took place very much later than that of the Bushmen, 
and it seems to have been due mainly to the pressure from 
behind of the waxing Bantu peoples. These pastoral 
nomads took a south-westerly course across the savanna 
country, and if the tsetse fly had the same distribution 
then as now they probably, more or less, followed the 
right bank of the Zambesi, then struck across to the 
Kunene north of the desert land, and worked their way 
down the west coast and along the southern shore of the 
continent. 

What is now Cape Colony was inhabited solely by 
Bushmen and Hottentots at the time of the arrival of the 
Europeans. As the Jatter expanded they drove the 
aborigines before them, but in the meantime mongrel 
peoples had arisen, mainly of Boer-Hottentot parentage, 
who also were forced to migrate. Those of the Cape 
Hottentots who were not exterminated or enslaved drifted 
north and found in Bushman Land an asylum from their 
pursuers. The north-east division of the Hottentots com- 
prises the Koranna, or Goraqua; they were an important 
people, despite the fact that they had no permanent home. 
They migrated along the Orange River—one section went 
up the right hank of the Ilarts and the other went up 
the Vaal until they were deflected by the Bechuwana. 
When the Boers in 1858 were engaged with the Basuto, 
the Koranna devastated the Orange Free State, but were 
themselves ultimately destroyed. The original home of 
the Griqua was in the neighbourhood of the Olifant River ; 
in the middle of the eighteenth century the colonists settled 
in the land, and as a result the Griqua-Bastards retreated 
to the east under the leadership of the talented Adam 
and Cornelius Kok. They adopted the name Griqua in 
place of the earlier one of Bastard; one split founded 
Griqua Town in Griqualand West, but the other went 
further east and eventually settled east of the Drakensberg, 
between Natal and Basutoland, and occupied the country 
devastated by Chalka’s wars. Here rose the chief town, 
Kokstadt, in Griqualand East, where a few Griqua still 
live. The interesting little nation of the Bastards, de- 
scendants of unions between Europeans, mostly Boers, and 
Hottentot women, now mixes very little with other peoples. 
They were forced in 1868 to leave their home in Great 
Bushmanland owing to the ravages of Bushmen and 
Koranna, and finally, after various wanderings and vicissi- 
tudes, they settled as four communities in Great Namaqua- 
land, in German territory. Namaqualand is too in- 
fertile to attract colonists, and thus it forms an asylum 
for expatriated Hottentots as well as for the Namaqua 
division of the Hottentots, the original inhabitants of the 
country. 

True Negroes. 

One of the most primitive populations of Africa is that 
of the true, or West Africa, Negroes. At present this 
element is mainly confined to the Sudan and the Guinea 
Coast. 

The main physical characteristics of the true Negro are: 
‘black '? skin, woolly hair, tall stature, averaging about 
1-730 m. (5 ft. S in.), moderate dolichocephaly, with an 
average cephalic index of 74-75. Flat, broad nose, thick 
and often everted lips, frequent prognathism. 

West African culture contains some characteristic 
features. The natives build gable-roofed huts; their 
weapons include spears with socketed heads, bows taper- 
ing at each end with bowstrings of vegetable products, 
swords and plaited shields, but no clubs or slings. Among 
the musical instruments are wooden drums and a peculiar 
form of guitar, in which each string has its own support. 
Clothing is of bark-cloth and palm-fibre, and there is a 
notable preponderance of vegetable crnaments. Circum- 
cision is common and the knocking out of the upper 
incisors. With regard to religion, there is a great develop- 
ment of fetishism and incipient polytheistic systems. 
Colonel Ellis has proved in a masterly manner the gradual 
evolution of religion from west to east along the Guinea 
Coast, and this is associated with an analogous progress 
in the laws of descent and succession to property, and in 
the rise of government. He further suggests that differ- 
ences in the physical character of each country in question 
have played a great part in this progressive evolution. 
Here also are to be found secret societies, masks and re- 
presentations of human figures. The ordeal by poison is 
employed, chiefly for the discovery of witchcraft; anthro- 
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pophagy occurs. The domestic animals are the dog, goat, 


pig, and hen. Cattle are absent owing to the tsetse fly. 
The plants originally cultivated were beans, gourds, 
bananas, and perhaps earth-nuts. Coiled basketry and 


head-rests are absent. 

That branch of the true Negro stock which spake the 
mother-tongue of the Bantu languages some 3000 years 
ago (according to Sir Harry Johnston's estimate) spread 
over the area of what is now Uganda and British East 
Africa. In the Nile valley these people probably mixed 
with Negrilloes, and possibly with the most northerly 
representatives of the Bushmen in the high lands to the 
east. Here also they came into contact with Hamitic 
peoples coming down from the north, and their amalgam- 
ation constituted a new breed of Negro—the Bantu. We 
have already seen what are some of the more important 
physical characteristics of the Negro, Negrillo, and Bush- 
man stocks; it only remains to note in what particulars 
they were modified by the new blood. 

Hamites. 

The Hamites are to be regarded as the true indigenous 
element in North Africa, from Morocco to Somaliland. 
Two main divisions of this stock are generally recognised : 
(1) the Northern or Western Hamites (or Mediterranean 
race of some authors), of which the purest examples are 
perhaps to be found among the Berbers; and (2) the 
Eastern Hamites or Ethiopians. These two groups shade 
into each other, and everywhere a Negro admixture has 
taken place to a variable extent since very early times. 
The Hamites are characterised by a skin-colour that varies 
considerably, being white in the west and various shades 
of coffee-brown, red-brown, or chocolate in the east; the 
hair is naturally straight or curly, but usually frizzly in 
the east. The stature is medium or tall, averaging about 
1-670 m. (5 ft. 5% in.) to about 1-708 m. (5 ft. 73 in.); the 
head is sub-dolichocephalic (75-78); the face is elongated 
and the profile not prognathous; the nose prominent, thin, 
straight or aquiline, with narrow nostrils; lips thin or 
slightly tumid, never everted. 

Bantu, 


Roughly speaking, the whole of Alrica south of the 
equator, with the exception of the dwindling Bushman 
and Hottentot elements, is inhabited by Bantu-speaking 
peoples, who are extremely heterogeneous, but who exhibit 
sufficient similarities in physical and cultural characteristics 
to warrant their being grouped together: the true Negro 
may be regarded as a race; the Bantu are mixed peoples. 

It will be noticed that as a rule the Bantu approach the 
Hamites in those physical characters in which they differ 
from the true Negroes, and owing to the fact that the 
physical characters of Semites in the main resemble those 
of Hamites, any Semitic mixture that may have taken 
place will tend in the same direction as that of the 
Hamitic. The diversity in the physical characters of the 
Bantu is due to the different proportions of mixture of 
all the races of Africa. What we now require is a 
thorough investigation of these several elements in as pure 
a state as possible, and then by studying the various main 
groups of Bantu peoples their relative amount of racial 
mixture can be determined. 

The physical characteristics of the Bantu vary very 
considerably. The skin colour is said to range from 
yellowish-brown to dull slatey-brown, a dark chocolate 
colour being the prevalent hue. The character of the hair 
calls for no special remark, as it is so uniformly of the 
ordinary Negro type. The stature ranges from an average 
of about 1-640 m. (5 [t. 43 in.) to about 1-715 m. 
(5 ft. 73 in.). Uniformity rather than diversity of head- 
form would seem to be the great characteristic of the 
African black races, but a broad-headed element makes 
itself felt in the population of the forest zone and of some 
of the upper waters of the Nile Valley. It appears that 
the broadening of the head is due to mixture with the 
brachycephalic Negrillo stock, for, whereas the dolicho- 
cephals are mainly of tall stature, some of the brachy- 
cephals, especially the Aduma of the Ogowe, with a 
cephalic index of 80-8, are quite short, 1-594 m. 
(5 ft. 2? in.). The character of the nose is olten very 
useful in discriminating between races in a mixed popula- 
tion, but it has not yet been sufficiently studied in Africa, 
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where it will probably prove of considerable value, 
especially in the determination of the amount of Hamitic 
or Semitic blood. The results already obtained in Uganda 
are most promising. Steatopygy is not notable among 
men; fatty deposits are well developed among women, but 
nothing approaching the extent characteristic of the 
Hottentots and Bushmen. : 

It appears that the Bantu peoples may be roughly divided 
according to culture into two groups: a western zone, 
which skirts the West African region and extends through 
Angola and German West Africa into Cape Colony; and 
an eastern zone. (1) The western Bantu zone is 
characterised by beehive huts, the absence of circumcision, 
and the presence of wooden shields (plain or covered with 
cane-work) in its northern portion, though skin shields 
occur to the south. (2) In the eastern Bantu zone the 
huts are cylindrical, with a separate conical roof. 

Certain characteristics are typical of the Bantu culture. 
The natives live in rounded huts with pointed roofs; their 
weapons comprise spears, in which the head is fastened 
into the shaft by a spike, bows of equal thickness along 
their length, with bowstrings of animal products, clubs 
and skin shields, but slings are usually absent; the cloth- 
ing is of skin and leather, and there is a predominance 
of animal ornaments; knocking out the lower incisors is 
general, circumcision is conimon, though among the Kafir 
tribes it seems to be dying out; ancestor-worship is the 
prevalent form of religion, fetishism and polytheism are 
undeveloped; masks and representations of human figures 
are rare, and there are no secret societies; anthropophagy 
is sporadic and usually temporary; the domestic animals 
include the dog, goat, and sheep, and cattle are found 
wherever possible; coiled basketry is made, and head-rests 
are a characteristic feature. 

M. A. de Préville has drawn a broad line of distinction 
between the religion of the pastoral Bantu tribes and that 
of the hunters of the forest belt. The cattle-raisers of 
the small pastures recognise that the rain and necessary 
moisture depend on an invisible and supreme power whom 
they invoke in his location in the sky. His intermediaries 
are the rain-makers, he has no human form, neither are 
there idols in the pantheon. In Central Africa there is 
more than sufficient rain, but rain is of little importance 
to the hunter. What he requires is to find game, to be 
able to capture it and to avoid danger; the ‘* medicine- 
men’’ are not rain-makers, but makers of talismans, 
amulets, philtres, and charms to attract the game and to 
ensure its capture. The mysterious depths of the forest, 
in the impenetrable thickets of which death may lurk at 
each step, and the isolation which results in social dis- 
organisation, incline the hunter to superstitious terrors. 
Pasturage is governed by natural impersonal forces, but 
hunting is individual and personal. Further, associated 
with the mobile pastoral life of the Bantu is the patriarchal 
system of family life, respect and veneration for old age, 
and the autocracy of the chief; no wonder, then, that 
ancestor-worship has developed, or that it is the chief 
factor in the religious life of these people. 

As | have previously indicated, there is evidence of the 
former extension to the north of the Hottentots and the 
Bushmen, they having gradually been pressed first south- 
wards and then into the steppes and deserts of South Africa 
by the southerly drifting of the Bantu. 

The mixture of Hamite with Negro, which gave rise 
to the primitive Bantu stock, may have originated some- 
where to the east or north-east of the Victoria Nyanza. 
A factor of great importance in the evolution of the Bantu 
is to be found in the great diversity of climate and soil 
in Equatorial East Africa. It is a country of small 
plateaux separated by gorges, or low-lying lands. The 
small plateaux are suitable for pasturage, but their extent 
is limited; thus they fell to the lot of the more vigorous 
people, while the conquered had to content themselves 
with low country, and were obliged to hunt or cultivate 
the land. In these healthy highlands the people multiplied, 
and migration became necessary; the stronger and better- 
organised groups retained their flocks and migrated in a 
southerly direction, keeping to the savannas and open 
country, the line of least resistance being indicated by 
the relative social feebleness of the peoples to the south. 
In the smal! plateaux a nomadic life is impossible for the 
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herders: there being at most a seasonal change of 
pasturage, this prevents the possession of large herds and 
necessitates a certain amount of tillage; further, it would 
seem that this mode of life tends to develop military 
organisation and a tribal system. 

No materials at present exist for any attempt at a 
history of this stage of the Bantu expansion, but from 
what we know of the great folk-wanderings in South Africa 
during the first half of the nineteenth century, we can 
form some estimate of what may have happened earlier 
in Equatorial Africa. 

Lichtenstein lived among the Bechuanas in 1805, and 
from that date begins our knowledge of the Bantu peoples. 
Dr. G. M. Theal, the learned historian of South Africa, 
Dr. K. Barthel and Mr. G. W. Stow, whose valuable book 
has just appeared, have made most careful studies of folk- 
wanderings in South Alrica, based upon the records of the 
explorers of the past hundred years; we scarcely have 
trustworthy accounts of the movements of the various 
tribes for a longer period, and oral traditions of the 
natives, though in the main correct, require careful 
handling. The nature of the country is such that it affords 
more than ordinary facilities for migrations, and the 
absence of great geographical barriers prevents ethnical 
differentiation. 

The Bantu peoples of Southern Africa may conveniently 
be classified in three main groups :— 

(1) The eastern tribes, composed of the Zulu-Xosa. 


(2) The interior tribes, consisting of the Bechuana, 
Basuto, Mashona, &c. 

(3) The western tribes, such as the Ovampo and 
Ovaherero. 


(1) The Zulu-Nosa are respectively the northern and 
southern branches of a migration down the east coast, 
that, according to some authorities, took place about the 
fifteenth century. The Amaxosa (Kosa, or Kafirs) never 
overstepped the Drakensberg range, but there have been 
northerly and, more especially, southerly movements: the 
Amaxosa, for example, extended, about 1800, as far as 
Kaaimans River, Mossel Bay, but in 1835 they were 
pressed back by the colonists to the Great Fish River. 

The Amazulu have occupied the east coast, north of the 
Tugela, for a long period, and allied tribes extend as far 
as the Zambesi; indeed, it may be_said that a complete 
chain of Zulu peoples stretches up to the neighbourhood 
of the equator, the more open country in which they live 
giving greater opportunities for expansion. The wonderful 
rise to power of Chaka (1783-1828) caused great move- 
ments of peoples to take place. The Amangwaue (who 
drove the Amahlubi before them) and other groups fled 
southward to escape from the tyranny of this great warrior. 
The conquerors applied to these scattered remnants of 
tribes the contemptuous term ‘‘ Fingu,’’ or homeless 
fugitives, and turned them into slaves and cattle tenders. 
The Matabele, to the number of some 60,000 individuals, 
separated from the parent stock about 1817, under the 
leadership of the terrible Moselekatze (Umsilikatzi), whose 
fame as an exterminator of men ranks second only to 
that of Chaka; they crossed the Drakensberg and went 
north-west through the Transvaal, scattering the settled 
Bechuana peoples. They were attacked by the Boers, 
who defeated them with terrible slaughter, from which 
only forty warriors escaped. They withdrew to the 
Zambesi, but were driven south by the tsetse fly. They 
encountered the Makalaka and destroyed their villages, 
drove out the Mashona to the north-east, and settled in 
Mashonaland. 

(2) The great central region of the South African plateau, 
roughly known as Bechuanaland, was very earlv occupied 
by Bantu peoples coming from the north, who displaced 
or reduced to servitude the indigenous Bushmen. As Prof. 
Keane points out, the Bechuana must have crossed the 
Zambesi from the north at a very early date, because of 
all the south Bantu groups thev alone have preserved the 
totemic system. Among the first to arrive, according to 
him, appear to have been the industrions Mashona and 
Makalaka. For three hundred years, according to native 
tradition, the Makalaka owned the land hetween the 
Limpopo and the Zambesi, and then came the Barotse, 
who are allied to the Congo Bantu, and conquered them. 
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A section of the latter founded a powerful so-called Barotse 
(Marotse) empire on the Middle Zambesi above the Victoria 
Falls. At the beginning of the nineteenth century a 
Bahurutse dynasty ruled over the Bechuana; as these 
people expanded they broke off into clans, and extended 
between the Orange River and the Zambesi, and from the 
I\athlamba, or Drakensberg chain, to the Kalahari Desert. 

The densely populated country west of the Drakensberg 
now known as Basutoland was subjected to great devast- 
ation as a result of Chaka’s tyranny. {n 1822 a tribe 
fleeing from the Zulus set up the first of these disturb- 
ances, and the attacked became the attackers in their 
turn. One horde, the Mantati, achieved great notoriety, 
and are credited with having wiped out twenty-eight tribes ; 
they were eventually defeated by the Bangwaketsi and 
scattered by the Griqua. Yhe Makololo, a small group 
of the Mantati (who lived on the upper waters of the 
Orange River), led by Sebituane, in 1823 aimed at reach- 
ing the district of the Chobe and Zambesi, where he had 
heard that it was always spring. After conquering the 
Bakwena, Bahurutse, and other kindred tribes and in- 
creasing their forces from the conquered peoples, they 
crossed the Zambesi and the uplands stretching to the 
Kafukwe, and settled in those fertile pasture lands about 
1835. Disturbed by the Matabele, Sebituane passed 
through the Barotse Valley, followed by the Matabele and 
the Batoka, a tribe of the Barotse. He put the former 
to flight and subjugated the latter. Thus Sebituane led 
his people a journey of more than 2000 miles to reach 
their Promised Land. Under Sekeletu, Sebituane’s suc- 
cessor, the State began to fall to pieces, and alter his 
death the Barotse revolted, and practically exterminated 
the Makololo. The rehabilitated Barotse empire com- 
prises an area of some 250,000 square miles between the 
Chobe and Kafukwe affluents of the Zambesi. Prof. 
Keane directs attention to the instructive fact that though 
the Makololo have perished from among the number of 
South African tribes, their short rule (1835-1870) was long 
enough to impose their language upon the Barotse, and 
to this day, about the Middle Zambesi, where the Makololo 
have disappeared, their speech remains the common medium 
of intercourse throughout the Barotse empire. The con- 
solidation of the Basuto under the astute Moshesh is an 
instructive episode in the history of the South African 
races. The Bamangwato are the most important branch 
of the independent Bechuana peoples, who have made con- 
siderable progress under the wise guidance of the 
enlightened Khama; they are an industrious people, and 
have exceptional skill in working iron. 

According to Mr. G. W. Stow there were three main 
migrations of the interior, or middle, Bantu, or Bachoana 
as he terms them: (i.) The pioneer tribes of the southward 
migration into the ancient Bushman hunting grounds were 
the Leghoya, Bakalahari, and those who intermarried 
with the Bushmen to form the Balala and Bachoaua Bush- 
men; (ii.) the tribes of the second period of the Bachoana 
migration were the Batlapin and Barolong; (iii.) the great 
Bakuena or Bakone tribes were the most civilised of the 
Bantu peoples: they consisted of the Bahurutse, Batlaru, 
Bamangwato, Batauana, Bangwaketse, and the Bakuena, 
who were the wealthiest and most advanced of all until 
they were reduced by the Mantati and destroyed by the 
Matabele. 

(3) Turning for a moment to German South-West Africa 
we find the Bastards to the south, and north of them the 
Haukoin or Mountain Damara, who are now practically 
a pariah people, subject to the Hottentots, Bastards, 
Ovaherero, and the white man. It is possible that these 
are of Negro rather than of Bantu origin; in mode of life, 
save for their talent for agriculture, they are Bushmen; 
in their speech they are Hottentots, but their colour is 
darker than that of their neighbours. Somewhere from 
Eastern South Africa, about a hundred years ago, came 


' the Ovaherero, or the Merry People, who, like the rest 


of the Bantu, are warlike cattle-breeders, with wandering 
proclivities, but they are not agriculturists. When they 
arrived in the Kaoko district they drove the Haukoin to 
the south, together with the Toppnaers (Aunin) and Bush- 
men. To the north of the Ovaherero are the agricultural 
Ovampo. 
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Speaking generally, the direction of ethnic migration in 
South Africa has been southerly in the south-east: the sea 
blocked an eastern expansion and the Drakensberg a 
western; only the Matabele went westward of this range 
to the north. In the central district the Bahurutse or 
Bechuana parent stock dispersed in various directions ; most 
of the movements were towards the north, but the Mantati 
and Basuto went south-east. In the west the Cape 
Hottentots always retreated from the colonists towards 
the north; the Bastards and other tribes followed the same 
direction, the causes, as Barthel points out, being obvious : 
to the east is the Katahari, on the west is the sea, from 
the south came the pressure of the Boers. Finally, right 
across South Africa we have, from west to east, the 
Koranna, Griqua, and Boer wanderings in the south; and 
in the north, from east to west, the wanderings of the 
Hottentots, Ovaherero, and of the Boer emigrants from 
the Transvaal. 

South Africa has thus been a whirlpool of moving 
humanity. In this brief summary I have been able to 
indicate only the main streams of movement: there have 
been innumerab{fe cross-currents which add complexity to 
this bewildering history, and much patient work is 
necessary before all these complications can be unravelled 
and their meaning explained. 


When one takes a bird's-eye view of the ethnology of 
South Africa, certain main sociologicat facts loom out 
amongst all the wealth of varied detail. 

The earliest inhabitants of whom we have any definite 
information were the dwarf Bushmen, who undoubtedly re- 
present a primitive variety of mankind. In a land abound- 
ing with game they devoted themselves entirely to the 
chase, supplementing their diet with fruit and _ roots. 
This mode of life necessitates nomadic habits, the absence 
of property entails the impossibility of gaining wealth, 
and thereby relieving part of the popufation from the daily 
need of procuring food; this absence of leisure precludes 
the elaboration of the arts of life. 
the nomadic hunting life is the breaking-up of the com- 
munity into small groups; the boys can soon catch their 
own game, hence individualism triumphs and parental 
authority is apt to be limited. Social control is fikely 
to be feeble unless the religious sentiment is developed, 
and certainly social organisation will be very weak. In 
an open country abounding with game the case is some- 
what different, and there is reason to believe that in early 
days the Bushmen were divided into a number of large 
tribes, occupying tolerably well-defined tracts of country, 
each being under the jurisdiction of a paramount chief. 
The tribes were subdivided into groups under captains. 
They showed great attachment and loyalty to their chiefs, 
and exhibited a passionate love for their country. For 
hundreds of years these poor people have been harried 
and their hunting grounds taken away from them, and 
hence we must not judge the race by the mrssrable 
anarchic remnant that stiff persists in waste place. 
Nomad hunters do not progress far in civilisation by their 
own efforts, nor are they readily amenable to et.forced 
processes of civilisation. Invariably they are pushed on 
one side or exterminated by peoples higher in the social 
scale. 

When the written history of South Africa begins we find 
the Bushmen already being encroached upon by tbe Hotten- 
tots, who themselves sprang from a very early cross of 
Bantu with Bushmen. Culturally, as well as physically, 
they may be regarded as a blend of these two stocks. 
They combined the cattle-rearing habits of the Bantu with 
the aversion from tillage of the soil characteristic of the 
hunter; they became nomadic herders, who were stronger 
than the Bushmen, but who themselves could not with- 
stand the Bantu when they came in contact with them, 
and they too were driven to fess favourable lands and 
became enslaved by the invaders. Afl gradations of mix- 
ture took place untif fusty uncontaminated Bantu fofk 
forced their way into the most desirable districts. Still 
less could the Hottentots prevait against the cofonists; 
their improvidence was increased by alcohol, and their 
indifference to the possession of land, due to their inherent 
love of wandering, completed their ruin. 

The Bantu were cattle-rearers who practised agriculture. 
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A common effect of | 


The former industry probably was transmitted from their 
Hamitic forefathers, who were herdsmen on the grassy 
uplands of north-eastern Africa, while the latter aptitude 
was prebably due in part to their Negro ancestry. This 
duality of occupation led to variability in mode of life. 
In some places the Iand invited the population towards 
husbandry, in others the physical conditions were more 
suited to a pastoral life, and thus we find the settled 
Baronga on the one hand and the wandering Ovaherero 
on the other. The Bantu peoples easily adopt changes of 
custom; under the leadership of a warlike chief they 
become warlike and cruel, a common characteristic of 
pastoral peoples, while it is recorded that many of the 
Matabele, taken prisoners by the Barotse, settled down 
peacefully to agriculture. The history of the prolific Bantu 
peoples on the whole indicates that they were as loosely 
attached to the soil as were the Ancient Germans, and 
like the latter, at the slightest provocation, they would 
abandon their country and seek another home. This 
readiness to migrate is the direct effect of a pastoral life, 
and along with this legacy of unrest their Hamitic 
ancestors transmitted a social organisation which lent 
itself to discipline. These were the materials, so to 
speak, ready to hand when organisers should appear. Nor 
have such been facking, for such names as Dingiswayo, 
Chaka, Dingan, Moselekatze, Lobengula, Moshesh, 
Sebituane, Cetewayo, and others are writ large in the 
annals of South Africa; and the statesman Khama is an 
example of what civilisation can do to direct this executive 
ability into proper channels. 


Archaeology. 

The archeology of South Africa is now attracting con- 
siderable local interest, and we may confidently expect that 
new discoveries will soon enable us to gain some insight 
into the dense obscurity of the past. It cannot be too 
strongly insisted upon that the methods of the archzotogist 
should be primarily those of the geologist. Accurate 
mapping of deposits or locafisation of finds is absolutely 
necessary. The workinanship of an implement is of fittle 
evidential value: the material of which it is made may 
be refractory, the skill of the maker may be imperfect, 
or he may be satisfied with producing an implement just 
sufficient for his immediate need; and there is always a 
chance that any implement may be simply a reject. The 
early generalisation of implements in England into two 
groups, Paleolithic and Neolithic, expressed a fact of 
prime importance, but now the classification has extended. 
Ie is obvious that the shapely palaoliths of the older 
gravels could not have been the first attempts at imple- 
ment-making by our forefathers, and the presumed hiatus 
between the two epochs has been bridged over by evidence 
from sites on the European mainland. Our knowledge 
is increasing apace and an orderly sequence is emerging, 
bue there are many interesting variations, and even 
apparent setbacks, in the evolution of industrial or artistic 
skill. In a word, sequence and technique must not be 
confounded, and our first business should be to establish 
the former on a firm basis; but, as { have just remarked, 
this can be accomplished only by adhering rigidly to the 
stratigraphical methods of the geologist. {t would prob- 
ably be to the interest of South African archzology if the 
terms ‘‘ Eolithic,’’ ‘‘ Palawolithic,’’ and ‘‘ Neolithic’ were 
dropped, at all events for the present, and it might prove 
advantageous if provisional terms were employed, which 
could later on be either ratified or abandoned, as the 
consensus of local archwological opinion should decide. 

In certain lands of the Old Wortd, north of the Equator, 
there was a progressive evolution from the Stone Ages, 
through a copper and a bronze age, to that of iron; but 
the stone-workers of South Africa appear to have been 
introduced to iron-smelting without having passed through 
the earlier metal phases, since the occurrence of copper 
implements is too limited to warrant the belief that it 
represents a definite phase of culture. The simitarity of 
the processes employed in working iron by the different 
tribes of Africa, south of the equator, indicates that the 
culture was introduced from without, a conclusion which 
is supported by the universal use of the double bellows— 
a similar instrument is in use in India and in the East 
Indian Archipelago. Some ethnologists hold that Africa 
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owes to India its iron industry and other elements of 
culture, as well as the introduction of the ox, pig, and 
fowl. At all events, we shall probably not be far wrong 
if we assign a fair degree of antiquity to the knowledge 
of iron in tropical and southern Africa. 

The characteristic metal of South Africa is gold, and its 
abundance has had a profound effect on the country, 
although, strange to say, it was not employed by any of 
the native races on their own initiative. We cannot tell 
when it was first discovered or by whom, but the hundreds 
of ruins scattered over a large extent of country, and the 
very extensive ancient workings, testify to the importance 
and the long continuance of this industry; for there can 
be no doubt that the builders of these wonderful remains 
came to this country mainly for the sake of its goldfields, 
though there must also have been an important trade in 
ivory, and incidentally in other local produce. Positive 
demonstration is as yet lacking concerning the nationality 
of the first gold-workers. This much is certain: they 
must have come to South Africa originally for some other 
product, since the aborigines did not work the metal, and 
it is most probable their quest was for ivory, and it was 
these hunters and traders who discovered the surface gold. 
Further, the discoverers must have come from a country 
where quarrying and metal-smelting were practised, and 
this implies the organisation of labour, for in early times, 
as history abundantly proves, mining was always under- 
taken by means of forced labour. The gold-workers, who 
probably came from Southern Arabia, belonged to a much 
higher social order than any of the peoples with whom 
they came in contact, and with their discipline in war 
and their industrial training they were able to subdue 
the Bantu inhabitants over immense tracts between the 
Zambesi and the Limpopo, to reduce them to slavery, to 
organise the working of the gold mines, and to establish 
a chain of forts and a system of communication with the 
coast. This occupation of the country by foreigners was 
purely for purposes of exploitation, and when, for reasons 
at present unknown to us, their hold weakened on the 
land, the whole enterprise fell to pieces, and the foreigners 
departed, they left indelible marks of their former presence 
on the face of the country, but in native industries and 
customs there is virtually no trace remaining of the rule 
of the more civilised Semitic overlord. The natives seem, 
as it were, to have awakened from a nightmare and 
straightway to have forgotten the hideous dream. Possibly 
this history may have been repeated more than once. 

It is greatly to be deplored that in the past irresponsible 
prospectors have been permitted to rifle the ancient ruins 
for gold, with the result that not only have very numerous 
specimens of archeological interest been cast into the 
melting-pot, but at the same time collateral evidence has 
been destroyed, and thus valuable data lost to science. 
Even now the situation is not without its dangers, for the 
recently awakened interest in the ruins, and appreciation 
of their historical value, may lead to unconsidered zeal 
in excavation. After all, there is no especial hurry; what 
is perishable has long ago decayed, and so long as the 
ruins are sealed up by the rubbish that preserves them, 
no great harm can accrue, but in a few hours, by careless 
excavation, may be destroyed more archzological evidence 
than in centuries of neglect. Therefore it would be advisable 
for those in authority to consider carefully whether it is 
wise to lay bare new sites, unless proper examination and 
preservation can be ensured. The number of the ruins in 
Rhodesia is so great, and the area within which they occur 
so enormous, that it would be a very large undertaking 
for the Government systematically to investigate and 
permanently to conserve them all. Perhaps it would be 
possible to entrust some of this work to properly con- 
stituted local authorities, assisting them by grants and 
special facilities, but care would have to be taken to ensure 
the thorough carrying out of the work. Records of work 
done should be published, and the specimens preserved in 
authorised museums only. It is desirable also that every 
ruin should be scheduled under an Ancient Monuments 
Protection Act, and that an Inspector or Curator of 
Ancient Monuments should be appointed, who would be 
responsible for the excavation and preservation of all the 
monuments. To a less extent these remarks apply also 
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to other parts of South Africa. All relics of the past, 
such, for example, as the pictographs in the rock-shelters 
of the Bushmen, should be jealously preserved and guarded 
from intentional or unwitting injury. 


1 trust my South African colleagues will forgive me if 
I have appeared too much in the character of a mentor. 
1 have endeavoured to present a general view of the 
anthropological situation in South Africa, without burden- 
ing my remarks with details, and at the same time 1 have 
made bold to publish some of the conclusions which this 
survey has suggested; but there are other points on which 
1 feel constrained to touch. 

Recently Sir Richard Temple delivered an Address on 
“The Practical Value of Anthropology,’’ in the course 
of which he said: ‘‘ We often talk in Greater Britain of 
a ‘good’ magistrate or a ‘sympathetic’ judge, meaning 
thereby that these officials determine the matters before 
them with insight; that is, with a working anthropological 
knowledge of those with whom they have to deal. ... It 
is, indeed, everything to him to acquire the habit of useful 
anthropological study before he commences, and to be 
able to avail himself practically and intelligently of the 
facts gleaned, and the inferences drawn therefrom, by 
those who have gone before him. . . . Take the universally 
delicate questions of revenue and taxation, and consider 
how very much the successful administration of either 
depends on a minute acquaintance with the means, habits, 
customs, manners, institutions, traditions, prejudices, and 
character of the population. In the making of laws too 
close a knowledge of the persons to be subjected to them 
cannot be possessed, and, however wise the laws so made 
may be, their object can be only too easily frustrated if 
the rules they authorise are not themselves framed with 
an equally great knowledge, and they in their turn can 
be made to be of no avail unless an intimate acquaintance 
with the population is brought to bear on their adminis- 
tration. For the administrator an extensive knowledge 
of those in his charge is an attainment, not only essential 
to his own success, but beneficial in the highest degree 
to the country he dwells in, provided it is used with 
discernment. And discernment is best acquired by the 
‘ anthropological habit.’ .... The habit of intelligently 
examining the peoples among whom his business is cast 
cannot be overrated by the merchant wishing continuously 
to widen it to profit; but the man who has been obliged 
to acquire this kind of knowledge without any previous 
training in observation is heavily handicapped in com- 
parison with him who has acquired the habit of right 
observation, and, what is of much more importance, has 
been put in the way of rightly interpreting his observations 
in his youth.” 

In referring to civil-servants, missionaries, merchants, 
or soldiers, Sir Richard Temple went on to say: ‘' Sym- 
pathy is one of the chief factors in successful dealings 
of any kind with human beings, and sympathy can only 
come with knowledge. And not only does sympathy come 
of knowledge, but it is knowledge that begets sympathy. 
In a long experience of alien races, and of those who have 
had to govern and deal with them, all whom I have known 
to dislike the aliens about them, or to be unsympathetic, 
have been those that have been ignorant of them; and I 
have never yet come across a man who really knew an 
alien race that had not, unless actuated by race-jealousy, 
a strong bond of sympathy with them. Familiarity breeds 
contempt, but it is knowledge that breeds respect, and it 
is all the same whether the race be black, white, yellow, 
or red, or whether it be cultured or ignorant, civilised or 
semi-civilised, or downright savage.” 

I have quoted at length from Sir Richard Temple, as 
the words of an administrator of his success and experi- 
ence must carry far greater weight than anything I could 
say. I can, however, add my personal testimony to the 
truth of these remarks, as I have seen Britons administer- 
ing native races on these lines in British New Guinea and 
in Sarawak, and I doubt not that I shall now have the 
opportunity of a similar experience in South Africa. 

In this connection I ought to refer to what has been 
already done in South Africa by the Government. In the 
year 1880 the Government of Cape Colony, confronted by 
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the problem of dealing with the natives, appointed a 
Commission to inquire into the native laws and customs 
which obtained in the territories annexed to the Colony, 
especially those relating to marriage and land-tenure, and 
to suggest legislation, as well as to report on the 
advisability of introducing some system of local self- 
government in the native territories annexed to the Colony. 
The example was shortly afterwards followed by the 
Goverument of Natal, which had native problems of its 
cwn. These two Commissions collected and published a 
considcrable amount of evidence, valuable not only for 
the immediate purpose in view, but also for the purposes 
of science. Before the late war came to a close the 
Anthropological Institute of Great Britain and Ireland 
and the Folklore Society addressed to Mr. Chamberlain, 
then Colonial Secretary, a memorial praying that on the 
conclusion of peace a similar Commission should be issued 
to inquire into the customs and institutions of the native 
tribes in the Transvaal and the Orauge River Colony, and, 
with a view to the accomplishment of more directly 
scientific ends, praying that at least one anthropologist 
of eminence unconnected with South Africa should be in- 
cluded in the Commission. The prayer of the memorialists 
was bluntly refused. When, however, in the course of re- 
organisation of the administration, a conference was held 
at Bloemfontein in 1902 of the Ministers of the various 
colonies, protectorates, and territories, to discuss native 
affairs, they found themselves, in the words of Sir Godfrey 
Lagden, ‘‘ much confused because the laws aud the con- 
ditions of all the colonies were different.’’ This was 
exactly what the memorialists had told Mr. Chamberlain. 
So the conference determined on the appointment of a 
Commission of Inquiry, which was issued in due course 
by Lord Milner in September, 1903, and reported on 
January 30 last. The evidence taken by this Commission, 
as well as that taken by the previous Commissions, is 
of a very valuable character. But, like those Commissions, 
its object was exclusively administrative. Consequently 
the evidence is only incidentally of ethnological interest, 
aud it by no means covers the whole ground. The social 
life and marriage laws are to a great extent laid before 
the reader, but there is no attempt to distinguish accurately 
between one tribe and another; the native institutions 
are discussed only so far as they have a practical bearing 
on administrative questions. There is no attempt to 
penetrate to the underlying ideas and beliefs, and the vast 
domain of religion lies for the most part outside the ken 
of the Commissioners. Admirable, therefore, as is the 
work done by these Commissions, it is but a small part 
of what must be undertaken if an accurate account of the 
natives of South Africa is to be obtained and preserved 
for scientific use, and as an historical record. What is 
wanted is that the Government should undertake this 
enterprise in the same way as the Governments of the 
United States, Germany, the Netherlands, and other coun- 
tries investigate their native races, or, failing this obvious 
duty of a Government, that adequate assistance should be 
given to societies or individuals who may be prepared to 
take the matter in hand. 

Unfortunately it is not unnecessary to insist on the need 
there is for us to consider seriously what at any particular 
time is most worth investigating, and uot to let ourselves 
drift into any casual picce of work. Let us apply that 
simple test to South Africa, and ask ourselves, What most 
needs doing in anthropological research in South Africa? 

So long as actual wanton destruction is not taking place, 
local archeological investigation can wait. I do not mean 
to suggest that those who have the opportunity should 
not devote themselves to this important subject; many can 
do good work in archeology who have neither opportunity 
nor inclination for other branches of anthropology, and 
the British South Africa Company has shown and probably 
will continue to show a real interest in this work. But 
our first aud immediate duty is to save for science the 
data that are vanishing; this should be the watchword 
of the present day. 

Observations in South African anthropography are lament- 
ably deficient. Although scattered up and down iu books 
-of travel and in missionary records there are descriptions 
-of individuals, and in some cases a few salient features 
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of a tribe are noted, yet we have few precise descriptions 
of communities that are of value for comparative purposes. 
Anthropometrical data are everywhere wanting; very few 
natives have been measured, and the measurements that 
have been made are insufficient both as regards those 
actually taken and the number of individuals measured. 
The interesting subject of comparative physiology is un- 
worked. We have no observations in experimental 
psychology, and very few trustworthy data in observational 
psychology. Here, then, is a large field of inquiry. 

1 am uot competent to speak concerning linguistics, but 
from what ] have read I gather that a very great deal yet 
remains to be done, at all events in phonetics, grammar, 
and comparative philology. 

lu general ethnology a considerable amount of scattered 
work has been done, but no one tribe has been investigated 
with scientific thoroughness; the best piece of work 
hitherto accomplished in this direction is the admirable 
memoir on the Barouga by the missionary H. A. Junod, 
which leaves little to be desired. It would be well worth 
while for students to make exhaustive studies of limited 
groups of people, tracing all the ramifications of their 
genealogies in the comprehensive method adopted by Dr. 
Rivers for the Torres Straits Islanders and for the Todas; 
this method is indispensable if it is desired to obtain a 
true conception of the social structure of a people, their 
social and religious duties, the kinship relationships, and 
other information of statistical and sociological value. 
Other fruitful lines of inquiry are the significance of the 
form and ornamentation of objects and the symbolism 
(if there is any) of the decorative art, a subject which, as 
far as I am aware, is absolutely untouched. Even the toys 
and games are worth investigation. Hardest but most 
important of all, there is that intricate complexus of action 
and belief which is comprised under the term “ religion.”’ 
This needs the most delicate aud sympathetic treatment, 
although too often it has been ruthlessly examined by 
those who were more prone to seek the ape and the tiger 
and vain imaginings in the so-called ‘‘ superstitious ”’ 
practices of these poor folk. They are laggards along the 
road which our more favoured ancestors have trod, but 
they all have their faces set in the same direction as our 
own, towards that goal to which we ourselves are striving. 
To induce natives to unbosom themselves of all that they 
hold secret and sacred and to confess their ideals and 
inspirations requires more than an ordinary endowment 
of patience, tact, and brotherly kindness; without these 
qualities very little can be gathered, and the finer side of 
native thought and feeling will for ever remain a sealed 
book to the European. In referring to this subject it 
should uot be overlooked that the best account we have 
of the religion of the Zulu-Nosa peoples is due to the 
labours of Bishop Callaway. The number of native texts, 
including folk-tales, published by him are especially 
valuable, as they throw light from all sides upon the 
native mind, and it is greatly to be regretted that he 
lacked the pecuniary and other encouragement that was 
necessary for the completion of his labours. The most 
urgent of all the foregoing lines of inquiry are the most 
elusive; these are the ideas, beliefs, and institutions of 
the people, which are far less stable than are their physical 
characteristics. 

These are some of the lines of research that await the 
investigator. The field is large, but the opportunities are 
fleeting. The Kattea, Bushmen, and Hottentots are 
doomed, and new social conditions are modifying the Bantu 
peoples. Here again we must apply the test question, 
Which of these peoples most needs investigation? The 
answer again is obvious. Those that will disappear first. 
All over South Africa this work is pressing. For some 
tribes it is too late. Jt would be a memorable result of 
the meeting of the British Association in South Africa 
if it should lead to an exhaustive study of those most 
interesting people, the Kattea, the Bushmen, and the 
Hottentots. They represent very primitive varieties of 
mankind, but their numbers are rapidly diminishing, and, 
as races, they have no chance of perpetuity. What judg- 
ment will posterity pass upon us if, while we have the 
opportunity, we do not do our best to save the memory 
of these primitive folk from oblivion? j 
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Keane, AS Tb og 


Kidd, D.. The Essential Kafir (with an interesting but incum- 
plete Bibliography). London, 1904. 

Kolben, P. . The Present State of the Cape of Good Hope. Lon- 
don, 1731. 

Leslie, D. Among the Zulus and Amatongas. Second edition 


Edinburgh and London, 1875. 

Missionary Travels and Researches in South Africa. 
London, 1857. 

A Short Account of Bushinan Material. Third Report 
presented to both Houses of Parliament; Cape 
Town. London, 1899. 

A Compendium of Kafir Laws and Customs. 
Town, 1866. 

Missionary Labouts and Scenes in Southern Africa. 
London, 1842. 

Le Continent Africain. 
v., vi. Paris, 1838. 
‘Vhe Native Races of South Africa. 

Kaffir Folk-Lore. London, 1882. 


Livingstone, D. 


Lluyd, L. C. 


Maclean, J. . Cape 


Moffatt, R. . 
Préville, A de. **La Science Sociale,’ tomes 


Stow, G. W. 
‘Theal, G. M. 


London, 1905. 


e The History of South Africa. (3 vols.) London, 
1883~1g00. 
ir The Beginning of South African History. London, 
1902. 
Wood, J. G. The Natural History of Man. London, 1863. 


Wangermann Ein Reise-Jahrin Stid-Afrika. Berlin, 1863. 


Basutoland Records. In three vols., 1833-18523 1853-1061 ; 1962-1863. 

Folk-lore Journal. Vol. i. 1879; Vol. ii, 1880. Cape Town. 

Report and Proceedings, with Appendices, of the Government Commission 
on Native Laws and Customs (15ft-£2). Cape Town, 1883. 

The Natives of South Africa: their Economic and Social Condition. 
Edited by the South African Native Races Committee. London, 1901. 
Report and Proceedings of the South African Intercolonial Commission on 
Native Affairs, 1903-05. Cape Town,1905. (Report, 1 vol. Minutes of 

Evidence, 5 Rat 


The foregoing list of books is manifestly very incomplete. 
A considerable amount of information concerning the 
natives will be found in numerous books by missionaries, 
travellers, and sportsmen. 


IIMB ISIE A SIDY IB DIL(ONIOMOUSA IE: 
LESTE IB IEIL CIO IN (CT8 

Mr. I. G. Bawpen has entrusted Mr. Edgar Speyer 
“with a sum in cash and securities of ahout 100,000/. to 
be applied to purposes of charity and benevolence, and for 
the advancement of knowledge, especially in aid of human 
suffering.’’ After careful consideration, this sam has been 
apportioned for various good purposes in the form of 
capital to be vested in trustees, and to be known in each 
case aus the ‘“ Bawden Fund.’' The largest allotment is 
in aid of advanced university education and research, and 
for this purpose a gift of 16,000]. is made to complcte 
the sum of 200,000!. required to bring about the incorpor- 
ation of University College in the University of London. 

Tnoucu the corporation of the Massachusetts Institute 
of Technology has taken action in connection with the pro- 
posed alliance of the Institute with Harvard University, 
the faculty and alumni have expressed their disapproval 
of the scheme. Before the proposed agreement cun be 
consummated there will be necessary at least 
decisions by the Supreme Judicial Court upon the grave 
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three | 


legal questions invalved, action by the Ifarvard authorities, 
and possibly further consideration by the corporation of 
the institute and an appeal for legislative sanction, A 
league has therefore been organised *‘ to oppnse the plan 
of alliance under consideration, or any other plan which 
may impair the self-government of the institute, and to 
secure for the past students a proper share in its adminis- 
tration.” 

Pror. W. Ilattock, professor of physics in Columbia 
University, New York City, writes to say that the pro- 
posal of the Emperor of Germany for the temporary 
interchange of professors with America, referred to in 
Nature of July 20 (p. 285), had nothing to do with the 
cenrses arranged at that university, as they were planned 
three years ago, when Trof. Hallock took charge of the 
department of physics. The lecturers are not exchanged ; 


they are appointed as ‘‘ non-resident lecturers” for the 
year, and receive an honorarium for their courses. The 
visiting lecturers at Columbia University for the year 


1906-7 are Prof. Lummer, of Breslan, and Dr. J. Larmor, 
eee 

cory of the prospectus of the Redruth School of 
Mines for r905-6 has been received. Situated in the centre 


of the Cornish mining district, the schonl is devoted wholly 


to instruction in mining and allied subjects essential to 
the training of mining engineers, assayers, and mine- 
surveyors. 


Practical work in mining is carried on at the 


Itc 1.~Tbe Hunt Museum, Redruth Schoul of Mines. 


Bassct mines and at other mines in the vicinity under the 
supervision of the school instructor. Success in examin- 
ations in purticular subjects held at the schonl by the 
Board of Education, the City and Guilds of London 
Institute, and the County Council of Cornwall forms part 
of the requircments for a school certificate. One wing 
of the school building is occupied by a large mincral 
gallery erected in memory of the late Mr. Robert Hunt, 
FLR.S., keeper of the mining records, This museum, 
which contains a very valuable collection, offers great 
facilities for mineralogical study. 


CORRESPONDENCE between the Bengal Government, the 
Government of India, und the Secretary of State for India 
upon the subject of the establishment of a school of mines 
in India, extending over the period fram May 21, 1904, to 
August 3, 1905, has been published. On the advice of a 
strong committee, the proposal adopted is to provide a 
curriculum of mining instruction at the Sibpur Enginecring 
College, Calcutta, with practical instruction in the mining 
districts. .\ professor of mining engineering is to be 
appointed in England at a salary of 7539 rupees to 1000 
rupees «a month. The scheme also contemplates the 
temporary appointment for five years of a_ peripatetic 
mining instructor and a native assistant, who will be 
called npon to give free instruction in the mining districts. 
The whole scheme involves an initial expenditure of 
S500 rupees on the equipment of Sibpur College, and an 
annual recurring expenditure of 16,000 rupees in connec- 
tion with that college, and of 15,0co rupees fur peripatetic 
instruction in the mining districts. For a scheme so 
promising in econamic benefit to India, the outlay appears 
extremely moderate, 
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SOCIETIES AND ACADEMIES. 


Loxpox. 


Royal Society, June 8.—‘‘ The Elastie Properties of Steel 
at High Temperatures.” By Prof. B. Hopkinson and 
Fk. Roser Communicated by Prof. Ewing, F.R.5. 

In the experiments described in this paper, the elastic 
properties of steel and iron have been investigated at 
higher temperatures, ranging up to 800° C., and for 
stresses greatly below that required to rupture the material. 
The authors have found that as the temperature rises the 
stress-strain relations undergo a remarkable change, which 
may best be expressed by saying that what is variously 
ealled the ‘ time-effect,’’ or ‘‘ elastische nachwirkung,” 
or ‘‘creeping,”’ increases greatly with the temperature. 
Steel, at high temperatures, behaves like indiarubber or 
glass; if it is stressed for a time, and the stress removed, 
it dacs not at once recover, but after the immediate elastic 
recovery there is a slow contraction perceptible for many 
minutes. Such ‘* creeping ’’ can be detected at the ordinary 
temperature, but at a red heat it attains a different order 
of magnitude, becoming (in its total amount) a substantial 
fraction of the whole deformation. 

This phenomenon is analogous to residual charge in 
glass and other dielectrics; the stress corresponding to the 
electric force, and the strain to the electric displacement. 
Whether the law of linear superposition of the effects of 
stresses—closely followed in the electrical analogy—is true 
for hot steel or iron, is an interesting question which the 
apparatus used was hardly sufficiently delicate to answer. 

‘The magnitude of this effect in steel may best be gauged 
by eomparing it with other cases of the same kind, e.g. 
with the slow recovery of a glass fibre after twisting; if 
such a fibre be twisted through a considerable angle for 
several hours, it will recover all but one-fifticth of the 
twist within two or three seconds of the removal of the 
stress. The remaining slow ‘‘ creep,’” amounting to one- 
fiftieth of the whole deformation, 
return of the steel. In indiarubber, in certain circum- 
stances, 10 per cent. of the strain disappears in time after 
the removal of the stress. But in steel, at 600° C., the 
proportion is «bout 15 per cent. 

Another effect of ‘‘ creeping,”’ such as the authors have 
observed, is to muke the determination of Young’s modulus 
a matter nf some uncertainty. Thus the extension of the 
bar at 600° C, produced by a given load varies 15 per cent. 
or more, according to the time of application of the load. 
When, however, the load is applied for a very short time, 
say of the order of one or two seconds, the strain produced 
seems to approach to a definite limiting value which is 
the instantaneous extension or contraction of the bar 
observed in the experiments when the load is applied or 
removed. It seems reasonable to define Young’s modulus 
for a metal in this state, as the stress divided by this 
limiting instantaneous strain. It is then independent of 
the manner of loading, and is a definite physical constant ; 
otherwise not. 


“On the Refractive Index of Gaseous Fluorine. 
C. Cuthbertson and E. B. R. Prideaux. 
Dye aie ullianme Ramsay gels aise Reo 


WW By 
Communieated 


The authors have determined the refractive index of 
gaseous fluorine for sodium light by means of Jamin’s 
refractometer. Five experiments gave values for the 


refractivity (w—1) 10° of 195, 177, 192, 
discrepancy exhibited by the second experiment can be 
accounted for, and it is believed that the mean of the 
other four exneriments, 195, is within 2 or 3 per cent. 
of the true value. 

In a recent paper (Phil. Trans., A, vol. eciv. p. 323), one 
of the authors has attempted to show that the refractivities 
of the different members of the same chemical group are 
related in the ratios of small integers; and it was observed 
that, if this coincidence were not due to chance, the re- 
fractivity of fluorine should bear to that of chlorine the 
ratio of 1 to 4, which those of neon, oxygen, and nitrogen 
bear to argon, sulphur, and phosphorus respectively. This 
predietion has been verified. The refractivity of ehlorine 
for sndium light is 768, or 192x4; and that now found 
for ‘fluorine is 195, a discrepancy of 14 per cent., whieh is 
well within the limits of error af the experiment. 
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PaRIs. 
Academy of Sciences, August 28.—M. Troost in the 
chair._The ultra-violet spectra of the reversing layer 


during the total eelipse of May 28, r900: H. Desiandres. 
An account of the apparatus employed, and a short list 
of the principal lines of titanium, vanadium, and 


chromiunt observed.—On a differential equation of the 


fourth order: Gaston transcendental 
numbers: Ed. Mailiet = Receiuene: on irradiation : 


Adrien Guébnard.—On a method suitable for the study 
of a luminous phenomenon varying in intensity with the 
time. Application to the determination of the instan- 
taneous velocity of a rotating mirror and to the study of 
the Hertzian spark : ANS Terpavee The arrangement is 
u modification of the Foucault experiment for the dcter- 
mination of the velocity of light. The receiving eye-piece 
is replaced by a photographic plate, and the spark is 
placed between the rotating and fixed mirrors. ‘The 
measurement of the distance on the negative between the 
two images, the one eaused by the light travelling direetly 
and the other by reflection fron: the fixed mirror, Fad of the 
distances apart of the portions of the apparatus, gives an 
accurate determination of the veloeity of the mirror, the 
velocity of light being taken as known. The method has 
been also applied to the study of the spark given by a 
Hertzian excitor and resonator, but the description of this 
part of the work is reserved for a later communication. 
—A new group of protophytic parasites, Eecrinides: L. 
Léger and ©. Duboseq.—.A contribution to the cyto- 
lagical study of the Cyanophycee: .\. Guitliermond.— 
Sterigmatocystis nigra and oxalic acid: VP. G. 
Charpentier. This mould, when cultivated in Raulin’s 
fluid, never seerctes oxalic acid before spore farmution 
(akes place, but sporulation acts only indirectly in causing 
the secretion, this being eaused by the exhaustion of the 
mediuni. 
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MACMILLAN & CO’S LIST. 
THE GEOLOGY OF SOUTH AFRICA. 


By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa; and 
G. S. CORSTORPHINE, B.Se., Ph.D., Consulting Geologist to the Consolidated Coalfields of South Africa. 


Svo. 215. net. 
TI1MES.—“ The book contains much matter of remarkable interest to geologists other than those specially concerned w.th 
our South African possessions.” 
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manner, clearly and concisely worded. . . . The volume is profusely and admirably illustrated.” 
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Volvox, Spirogyra, Desmids, Diatoms, Amozba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and maay 
other specimens of Pond Life. Price rs. per Tuhe, Post Free. Helix 


' pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryopbyllia, Alcy- 
onium; Hormiphora (preserved) ; : Leptoplana ; : Linens, Ampbiporus, 
Nereis, Aphrodite, Aremicola, Lanice, ‘Terebella; Lepas, Balanus, 


Gammarus, Ligia Mysis, } Nebalia, Carcinus; Patella, "Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
ene Salpa (preserved), Scyllium, Raia, (eh, Mae, 

or prices ani more detailed lists apply to oe 


peeices Laboratory, Plymouth. DIRECTOR. 
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CHARGES oes ADVERTISEMENTS. 

& s. a: Bs. # 
*Three Lines in Column . © 2 6] Quarter Page,or Half 
es ale ee nen (Gr aColumn . ris ic 
One Sixteent age,or ight ol. 10 oO 
One Eighth Page, or Quarter Halfa Page, oraColuma 3 5 o 

Columa B o 18 6{ Whole Page . 7 6 6 
Limited. 


W.C. 


clxxxvill NATURE [SEPTEMBER 7, 1905 

LATEST IMPROVED °32" ee. 
DOUBLE-SURFACE UATALOGUE oF 
CONDENSER: PuycicAl APPARATUS, 


great extent their usefulness and gen- 
eral adoption in laboratories. 


NINTH EDITION. 


Over SOO pages, profusely iUustrated, of all 
the latest and most niodern apparatus for 
teaching . . 


es ! Heat, Light, Sound, 

_ Frictional and Voltaic Electricity, 

Pneumatics, Hydrostatics, Mechanics, 
Mensuration, Hygiene, &c. 


Patent applied for. 


Answers equally well for distillations with direct 
steam, ordinary distillations, or under reduced 
pressure. Easily cleansed by removing inner con- 
densing tuhe. 

In case of breakage (chances of which are re- 
duced to a minimum), any part may be readily 
renewed at very small cost, or, in fact, replaced 
from the stores of any ordinary laboratory. 

May he used in any position, with or without 
vacuum. 

Takes less than one-third the bench room of an 
ordinary Liebig type condenser. 


EVERY INSTRUMENT CHEAPLY, EFFICIENTLY, AND 
ACCURATELY MADE. 


For distillations under reduced pressure, where 
fractions have to be separated, the fractionating 
end {as shown in Fig.) will be found extremely 
useful and convenient. 


CATALOGUES SENT FREE, on application, to 
Schools, Colleges, and Institutions. 


Condenser, &'G; Fractionating End, 3O 6; wn 
Complete Apparatus (as shown), 2O/-. 


C/E MULLER, ORME &co.,Lta, 'OWNSON & MERCER, 


148 HIGH HOLBORN, LONDON. 34 CAMOMILE ST., E.C. 


¢3 _ UNIVERSAL 
apt 20sa #0308, 7080 80 ‘ DEMONSTRATION 
co ee / 
Pee INSTRUMENT 
: i TYPE 
Cu 


Sa 
jcing { AMPEREMETER, VOLTMETER, CALVANOMETER, WHEAT- 
Comprising | “"" STONE BRIDCE, and COMPENSATION BRIOCE, 


Foxy Catalogue apply— 


ISENTHAL & CO., 85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial 
Olfices, &c. 


THE LONDON STEREOSCOPIC COMPANY’S 


LATEST INTRODUCTION 


Che “Artist” Reflex Camera 


For Day-Light Loading Flat Films or Plates. 


The Ideal Camera for Photographing Figure Studies, Animals, Natural History 
Subjects, Architecture, Landscapes, &c. 

The picture can be viewed the full size and focussed right up to the moment 

of exposure. 


anes 


a, 


Write for Fully UWlustrated Booklet (N) Free from 


106 & 108 REGENT ST., W., or 54 CHEAPSIDE. 


Printed by RicHarp Cray anb Sons, Limite, at 7&8 Bread Street Hill, Queen Victoria Street, in the City of London, and published hy MacmILLaAH 
anv Co., Limiver, at St. Martin's Street, London, W.C., and THE MacmiLtan Company, 66 Fifth Avenue, New York.—THurspay, September 7, 1905. 


A WEEKLY ILLUSTRATE 


D JOURNAL OF SelIONGE 


‘To the solid ground 


No. Sic Ola el) 


Registered as a Newspaper at the General Post Office.J 


: Oz 
| | 0§ 
. | £88 
Sy 
aah 4 z E 
“\ wa oP 
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A 

‘ INTERESTING cay Z 

\4 EXPERIMENT. Z 


SYMPATHETIC PENDULUMS. 


One being set vibrating starts the other and itself is stopped, 
but restarting stops the other inturn. They continue fora 
long time starting and stopping each other alternately. 


PRICE 21/- 


THE NEW 


“LONDON” 


MICROSCOPE. 


Witb Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


Focussing Substage, 14/6 extra. 


68 CORNHILL, 
LONDON. 


Of Nature trusts the mind which builds for aye.’’—WorD 


THURSDAY, SEPTEMBER 14. 1905. 


SWORTH. 


[PRICE 


{All Rights are Reserved. 


SIXPENCE 


| REYNOLDS & BRANSON, ttd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity, 

Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
Illustrations, free on application. 

DEsIGNS OF BENCHES AND FITTINGS TO SUIT ALI. REQUIREMENTS, 
14 COMMERCIAL STREET, LEEDS. 


NEGRETTI & ZAMBRA’'S 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.—In this instrument 
the tube is much longer than usual. and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 inches would be marked, the tube is bent at an angle and 
the remaining 3 inches of the scale—viz.: 29, 30, and 3r— 
are extended over a tube 36 inches long. 

The mercury now moving diagonally instead of vertically, 
travels over 12 inches of the tube to every inch on the ver- 
tical scale. 

The slightest variation, even ‘or” to which the scale is 
divided, is at once noticeable and can be easily read without 
the aid of a vernier or magnifier. 


NECRRTTT & ZAMORA. 


Further Particulars and Prices of this and other long 
range Barometers sent on application to the Manufacturers. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
BRANCHES: 45 CORNHILL, AnD 122 REGENT: STREET, 
LONDON. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Principal—T. GREGORY FOSTER, Pu.D. 

The following Prospectuses are now ready, and may be had on application 
to the SECRETARY ‘— 

Faculty of Arts and Laws (including Economics). 
Faculty of Science. 

Faculty of Medicine. 

The Indian School. 

The Department of Fine Arts, 

The Department of Engineering. 

The Scbool of Architecture. 

The Department of Public Health. 

Scholarships, Prizes, &c. 

Post-graduate Courses and Arrangements for Research. 

Courses of Instruction are provided for Students desiring to graduate at 
the University of London in any of the following Faculties :— 

ARTS, LAWS, MEDICINE, SCIENCE, ENGINEERING, and 

ECONOMICS AND POLITICAL SCIENCE. 

Sinudents who graduate in any one of the following Faculties, Arts, Laws, 
Science, Engineering, and Economics, are eligible under the new regulations 
for Commissions in the Army. 

FEEs. 
Composition Fee, 3 years’ Course in the Faculty of Arts ... ate 
School of Engineering or 
School of Architecture ... 115 jy 
i Preliminary Scientific Course s BR py 
iy Complete M.B. Course 3 fe nee on Lee an 

Fees in the Faculty of Science vary according to the Course taken from 
about 35 guineas to 40 guineas a year. 

Students are admitted to Courses of Instruction in any one subject, pro- 
vided there he room. 

Special provision is made for Post-graduate and Research work in the 
various subjects taught at the College. 

W. W. SETON, M.A, Secretary. 


THE UNIVERSITY OF LIVERPOOL. 
SESSION xgos-6 COMMENCES OCTOBER 2. 


FACULTY OF ENGINEERING, 
THE VICE-CHANCELLOR. 
CuHairMAN—Prorgssor CAREY. 
Dean—J. WEMYSS ANDERSON, 
PROFESSORS AND LECTURERS. 


{Harrison Professor—W. H. WatTKiInson 
DISMEUINIDIISIISE! recall“ Rita Golden IMEI INIIb ID. MELLIN: 


1 {David Jardine Professor—E. W. Mar: 
ELECTROTECHNICS mol Vann, JOSS: 


63 gns. 


” ” ” 


MATHEMATICS ao : Pralessor F.S. Carry, M.A 
O {Lyon Jones Professor—L. R. Witeer- 
BEN SiG sree cee on “1 FORCE, M.A. 
{Grant Professor—J. CAMPBELL Brown, 
CHEMISTRY ...  . UD IScesicis) snare: : 


RAILWAY ENGINEERING [4oqate Professor—J. A. F. AspinaLt, 


NALOURE 


M.Inst.C. E. 
MUNICIPAL fAssociate _ Professor—J. A. Brooie, 
ENGINEERING ... ral eeNialist Cb 
MUNICIPAL ELECTRICAL Associate Professor—A.  Bromizy , 
ENGINEERING... ..t. Hormes, M.Inst.C.E., M.[.E.E. : 


ENGINEERING Mace — J. _Wenyss 
AND DRAWING... Assoc. M.Inst.C.E., M.I.Mech.E. 


APPLIED MECHANICS ... Lecturer—J. H. Grinoxgy, D.Sc. 


The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for tbose intending to become 
engineers or to enter any allied profession. The Honours course enables 
students to specialise in some brancb of the profession, and opportunities 
are afforded for post-graduate work and research. 

The special prospectus of the Faculty may be obtained on application to 
the REGISTRAR. 
ye 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, LONDON, W. 


The SESSION 1905-6 will open on THURSDAY, OCTOBER 5. 
Students are requestec to enter their names on Wednesday, October 4. 
Lectures are given in all branches of General and Higher Education. 
Taken systematically, they form a connected and progressive Course ; but 
a single Course in any subject may be attended. 

Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the Teachers’ Diploma (London) and 
for the Teachers’ Certificate (Cambridge), and also a special Course of 
Scientific Instruction in Hygiene. 

Six Laboratories are open to Students for Practical Work. 

Two Entrance Scholarships will be offered for competition in June, 1906. 
The Early English Text Society's Prize will be awarded in June, 1906. 


Students can reside in the College. 


TRAINING DEPARTMENT FOR SECONDARY TEACHERS. 
A Scholarship of the value of £20 for one year is offered for the Course 
of Secondary Training, beginning in October, 1905. 
The Scholarship will he awarded to the best candidate holding a degree 
or equivalent in Arts or Science. 


Applications should reach the HEAD of THE TRAINING DEPARTMENT 
not later than September 18. 


ANOERSON, | 
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aa New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CIIANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES, under recognised Teachers of 
the University of London. 
fj. EH. Mackenzie, Ph.D., D.Sc. 
“" | H. Wren, Ph. D., B.A., B.Sc. 
j ALBERT GRIFFITHS, D.Sc. 


Chemistry ae 


Physics ... «| DO OWEN, BAY Bese: 
\ B. W. Crack, B.Sc. 
Mathcmatics oe «. E. H. Smart, M.A. 
A. B. Renoze, M.A., D.Sc. 
GREE? om ia ca i oa { F. E. Fritscu, Ph.D., B.Sc. 
Zoology... « H. W. Untnank, B.A., B.Sc. 


Geology & Mineralogy .. Gero, F. Harets, F.G.S. 
Assaying, Metallurgy & Mining. Gro. Patcnin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, and Itallan Classes. 

EVENING CLASSES in Biology, Pbysiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WiTH THE LONOON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpoal Street Stations.) 


PRINCIPAL: SIDNEY HUMPHIRIES, B.A., LL.B. (Cantab.) 


Michaelmas Term begins Monday, October 2nd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., aod Final_B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art, 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secreéary. 


ENGINEERING. 
NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 

FULL DAY COURSES in the THEORY and PRACTICE of the 
above subjects will commence on MONDAY, OCTOBER 2, 10905. 
ENTRANCE EXAMINATION on WEDNESDAY and THURSDAY, 
SEPTEMBER 27 and 28. ‘ 

The Courses for Mechanical and Electrical Engineering include periods 
spent in Commercial Workshops, and extend over four years. ‘They also 
prepare for the degree of L.Sc. in Engineering at the University of 
London. Fees for eitber of these Conrses, £15 or 411 per annum. 

Three Entrance Scholarships of the value of £52 each, giving free 
tuition for the full course in Mechanical or Electrical Engineering, will be 
offered for competition at the Entrance Examination in September vext. 
Conditions can he obtained from the PrincieaL. 

Full particulars as to fees, dates, &c., and all information respecting 
the work of the Institute, can be obtained at the Institute or on apphi- 


cation to bee 
R. MULLINEUX WALMSLEY, D.Sce., Principal. 


WIGAN 
MINING & TECHNICAL COLLEGE. 


Principal—Tuomas T. Rankin, C.E., B.Sce., 
M.Inst.M.M., M.I.M.E. 


SANDWICH SYSTEM OF MINING TRAINING. 
DAY MINING COURSES. 


Opening date, MONDAY, OCTOBER 2, at 9 a.m. 
Complete Diploma Course extends over a period of three or four years. 
Two Prizes of {10 19s, each awarded annually. 

Candidates for Colliery Managers’ Certificates of Competency holding 
the above Diploma will be exempt from two out of the five years’ practical 
experience required by the Coal Mines Regulation Act. 

The Home Secretary has approved for the purposes of the Coal Mines 
Regulation Act (1887) Amendment Act, 1903, the Diplomas of this College. 

Prospectus post free on application to the PrincivaL, or 


T. RATCLIFFE ELLIS, Hon. Sec. 


For other Scholastic Advertisements, see pages exci, excti, 
and exciil. 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


ROYAL 


INSTITUTION. 
Professor Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 


DIRECTOR : 
SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Term.—Monday, October 2, to Saturday, Decemher 16. 


Lent Term.—Monday, January 8, to Saturday, April 7. 
Easter Term.— Monday, April 30, to Saturday, July 21. 


Full {Information and Forms of Application can he had from the 
AsstSTANT Secretary, Royal Institution, Albemarle Street, W. 


To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


EAST LONDON COLLEGE 
(Late East LonpoON TECHNICAL COLLEGE), 
MILE END ROAD, E. 


New SESSION commences SEPTEMBER 18. 


SCIENCE AND TECHNICAL SIDE. 
(‘J. L. S. Harton, M.A., and 


Ma themiatics os eos “| FW. F. S. CHurcuity, eee F 
. (*R. A. Leurevot, B.A., D.Sc., ani 
Tes | SW. Ware, BA. BSC 
: (*J. T. Hewitt, M.A., D.Sc. Dd. 
Chemistry aaleeandy (Ge SmitH, ine, 
Botany «. *V. H. Brackman, M.A. 
Engineering D. A. Low, M.I.M.E., and 


“\ *J. A. Davenport, M.Sc. 
«. *J, T. Morris, M 1.E.E. 
ARTS SIDE. 
f°]. L. S. Hatton, M.A., and 
| 7 W. F. S. Cuurcuitr, M.A. 
‘F. R. Earp, M.A. 
“KATE M. WARREN. 


Electrical Engineering 


Mathematics 


Latin and Greek ... mee ese 
English Language and Literature 


History «. *T Seccompg, M.A. 
French . *W. G. Hartos, B.A. 
German Constance B. Low, M.A. 


*Recognised Teacher of the University of London. 
Fee for the full Day Course, 10 Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded by the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also held, 
the fees for which are from Two Guineas to Five Guineas per Session. 
CALENDAR, post free 44¢., on application. 


JOHN L. S. HATTON, M.A., Director of Studies. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuarces A. Keane, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Cuarces A. Keane, M.Sc., Ph.D., F.1.C., and 


Clnauieaiay “LH. Burrows, A.R.C.S., Ph.D., F.1 C. 
Physics ... R. S. Witiows, D.Sc., M.A. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K,. Leccett, B.A. 


Every facility for special and advanced practical work in well-equipped | 


tahoratories both in the afternoon and evening. 

Also preparation for the B.Sc. Examination of London Uni- 
versity under recognised teachers of the University. 

Courses of Instruction in Glass Blowing will be given during the 
Session by Mr. A. C. Cossor. 

NEW SESSION hegins MONDAY, SEPTEMBER 25. 

For details of the Classes apply at the Office of the Institute, or hy 

letter to the Principat. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 

eS 


For other Scholastic Advertisements, see pages exc, cxcii, 
and cxciil. 


o T ab lotd se 


Metol-Quinol 
Developer. 


Equally good for plates, 
films, bromide papers, gas- 
light papers and lantern 
slides. Economical and 
compact: portable and 


keeps. 
Sold by alf dealers and chemists. 
WRITE FOR BOOKLET GRATIS. 


BURROUGHS WELLCOME AND CO., 
LONDON, SYDNEY AND CaPE TOWN. 


Chief Offices—Snow Hill Buildings, London. 


PHO. 70 


BRADY & MARTIN, Lto.., 


NEWCASTLE-UPON-TYNE. 


Makers of 
SODEAU’S GAS ANALYSIS 
APPARATUS. 


(See Journal of Society of Chemical Industry, February 28, 
1903, p. 187.) 


CENERAL CHEMICAL APPARATUS FOR COLLEGES, 
SCHOOLS AND WORKS LABORATORIES. 


PHYSICAL APPARATUS, 
Dr. Henry Stroud’s Pattern. 


Apparatus for General 
Demonstration and Experiments 
in Physics. 


METEOROLOGICAL APPARATUS. 


PURE CHEMICALS AND REAGENTS, 
STANDARD SOLUTIONS. 


Stains for Bacteriological 
Microscopic Work. 


and 
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UNIVERSITY COLLEGE OF NORTH | SOUTH-WESTERN POLYTECHNIC, 


WALES (BANGOR). 
SESSION 1905-6 will open on OCTOBER 33. 


DEPARTMENTS of MATHEMATICS, PHYSICS, CHEMISTRY, 
and BIOLOGY. 

AT) N1e ( Prof. G. H. Brvan, Sc.D., F.R-S. 
MATITEMATICS \ Assistant Lecturer, H. Hucron, M.A. 

Prof. Kk, Tavior Jones, D.Sc. 
PHYSICS .....0. 4 Assistant Lecturers and Demonstrators, D. Farrar, 
\ M.Sc., and A. El. Fercuson, B.Sc. 
Praf. K. J. P. Oxvon, M.A., Pho dD. 
CHEMISTRY... | Assistant Lecturers and Demonstrators, Miss A. E. 
\ Smrru, W.Sc., and £. Towvn Jonss, B.Sc. 
Botany—Prof. R. W. Priniirs, M.A., D.Se. 
fi Assistant Lecturer and Demonstrator, J. 
LLovp WILLIAMS, 
Zoology and Physiology—Prof. Pinttiie J. Waite, 

M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations, The Lectures in Chem- 
istry, Physics, Botany, and Zoology are recognised for the first year of 
melical study. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research. 

Inclusive Tuition Fee, £11 1s. Laboratory Fees (per Term) on the scale 
of £1 18. for six hours a week, ineach Department. 

A considerable nuinber of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year's work. 

For full information as to Courses, apply for Prospectus to the Secretary 


and Registrar, en 
J. &. LLOYD, M.A. 


BOROUGH POLYTECHNIC 
INSTITUTE 


(Five minutes from Blackfriars, Waterloo, and Westminster Bridges), 
103 BOROUGII ROAD, S.E. 


TECHNICAL CHEMISTRY AND ELECTROCHEMISTRYV 
DAY COURSE. 

A complete Day Course extending over two years has been arranged in 
Technical Chemistry. With the object of providing as complete a course 
of training as possible, instrugtion will be given in MATHIEMATICS, 
PHYSICS, ENGINEERING DRAWING, PRACTICAL MIE:CHAN- 
ICS, FRENCH, GERMAN, METAL and WOOD WORKING, and 
in GENERA CHEMISTRY, and throuchout the Course particular 
attention will be paid ta KLECTROCHEMISTRY, for which a Special 
laboratory has been fitted. 


FEE FOR TIIK COURSE, OCTOBER TO JULY, ro. 


Intending students must give evidence that they are capable of following 
the Course with advantage, or they may be required to attend a Pre- 
liminary Course, . 

Fall particulars can be ohtained on application to 

C. T. MILLIS, Principal. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 2. 
, ie Hospital occupies one of the finest sites in London, and contains 603 
Jeals. 
Entrance and other Scholarships and Prizes (26 in number), of the value 
of more than £500, are offered for competition each year. 
Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 0 
A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 
A Prospectus, containing full particulars, may he obtained from the 


Secretary, Mr. G. . Roberts. 
J. H. FISHER, B.S.Lond., Dean. 


PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIV. LOND. 


A Systematic Course of Instruction, including Practical Work, is given 
at St, Thomas's Hospital Medical School. Albert Embankment. 

Full particulars may be obtained from the Dean, 

Attendance on this Course counts as part of the five yeats’ curriculum. 


KING'S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Fall Courses for Matriculated Students in Arts, Laws, Science, 
Engineering, Medicine, and Theology at Composition Fees; or Students 
may attend the sepa Classes. 

Preparation for all Maaminations of the London Universily. 

MICHAELMAS TERM cammences OCTOBER 3, 

For Prospectuses and all information apply to the Secre rary, King's 
College, Strand, W.C. 

WOMEN'S DEPARTMENT, KENSINGTON. 

MICHAELMAS TERM commences OCTOBER 9. 

Apply to the Vick-Princiwat, 13 Keasington Square. 
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MANRESA ROAD, CIIELSEA, S.W. 


EVENING CLASSES commence SEPTEMBER 25. 

DAY COLLEGE COURSES commence OCTOBER 2. 

the Day College Courses consist of 30 hours per week, and are in pre- 
paration for London University degrees of B.Sc. tn Mechanical and Elec: 
trical Engineering, in Chemistry, Physics and Natural Science. 

The composition fee for the Session of 3 terms is £15. 

The Evening Classes consist of similar courses at much reduced rates. 
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direction of the Principal and the Heads of Departments. 
Further particulars may be obtained on application to the Secrerany, 
who will send a full prospectus, post free, gz. Prospectuses may he obtained 


at the office, price ra. aa 
SIDNEV SKINNER, M.A., Principal. 


CHARING CROSS HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION 1905-6 will be opened on MONDAY, 
OCTOBER 2, at 4 pm., by the Annual Prize Distrihution and an 
Address ay the Students by Sir James Cricuton-Rrownge, M.1., 
DENIS tia sie 

Charing Cross Hospital is within three minutes’ walk of the Royal 
Dental Hospital of London, and the hours of Lectures are arranged to 
suit the convenience of hoth General and Dental Students. 

The Hospital and School are situated within two minutes of both Charing 
Cross stations, and the athletic ground at Eltham can be reached within 
half an hour from Charing Cross. 

AtroinTMENTS.—The opportunities for obtaining Resident Hospital 
and other appointments after qualification—of which there are upwards 
of 30—uare specially favourable, 

The SCHOOL PROSPECTUS, containing full information concerning 
the Livingstone Scholarship (100 guineas), the Huxley Scholarship (55 
guineas), and Six other Entrance Scholarships (total value £550), awarded 
annually, and all other arrangements connected with the Medical School, 
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W.C. 


HERIEERT F. WATHERHOUSL, Dean. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL, 
CAXTON STREET, S.W. 


A SCHOOL OF TILE, UNIVERSITY OF LONDON. 


‘The WINTER SESSION will commence on MONDAY, OCTOBER 2, 
1905. Scholarships of the aggregate value of £320 are offered to students 
entering in October. Examination on September 26 and 27. Fees 110 Gus. 
if paid tn one sum on entrance, For University Students and those who 
have completed their anatomical and physiological studies 70 Gns. Special 
opportunities for Clinical work and for holding the various hospital appoint: 
ments. Dental students are specially provided for. 

Prospectus and further particulars may be obtained from the DEAN. 


Telegrams: ‘' Clinic," London, Telephone: Victoria 765. 


UNDER THE AUSIICES OF Hlis Majzesry’s GOVERNMENT. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNIVERSITY OF LONDON.) 
CONNAUGIIT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH! THE IlosPITALS OF THE SEAMEN’S 
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The next SESSION commences on MONDAY, OCTOBER 2, 1905. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P, Mice ctl, Esq., Seamen's Hospital, Greenwich, $.E. 


For other Scholastic Advertisements, see Pages cxc, CXCi, 
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THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 2. 

University Degrees are conferred in Arts, Law, Science, and Medicine. 

The Classes also prepare for the following professions :—Chemistry, 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industries, 
Dyeing, Leather Manufacture, Agriculture, School Teacbing, Commerce, 
Law, Medicine and Surgery. 

Lyddon Hall bas been licensed for the residence of students. 

Prospectus of any of the ahove may be had post free from the REGISTRAR 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 


Correspondence Tuition Bee Tea 


Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ - 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing. GG. 
Departments are at work preparing for London and Royal University 


Examinations, Science and Art, Civil Service Examinations, and all Prof. | 


Preliminaries —Apply to Mr. J. Cuarteston, B.A., Burlington Corre- 
spondence College, Clapham Common, London, S.W. 


KING’S COLLEGE. 


(UNIVERSITY OF LONDON.) 


DEMONSTRATOR in ZOOLOGY wanted for October, 1905. Salary, 
4150. For further particulars apply to the Secretary, King's College, 
Strand, W.C. 


LEEDS INSTITUTE. 


ASSISTANT SCIENCE MASTER required at once, chiefly for 
Physics, in the Girls’ Modern School Some experience of Girls’ School 
work desirable Salary, £120 per annum. Applications, with copies of 
testimonials, to reach the undersigned on or before the 2rst inst. 

ARTHUR TAIT, Secretary. 


OUNDLE SCHOOL, NORTHANTS. 


A DEMONSTRATOR in the ENGINEERING LABORATORY, 
and TEACHER of MECHANICAL and MACHINE DRAWING 
wanted, Iixperience in Workshop and Drawing Office. Commencing 
salary, £150 to £200 a year. Applications, with copies of testimonials and 
eferences, to be sent to the HeEapMASTER. 


COUNTY BOROUGH OF HUDDERS.- 
FIELD. 
TECIINICAL COLLEGE. 
Principal—J. F. Ilunson, M.A., B.Sc. 


LECTURER in BIOLOGY required for the ensuing Session, to com- 
mence duties at once. Salary at the rate of £150 per annum. 
Further particulars may be obtained upon application to 


THOS. VHORP, Secretary. 
WANTED.—Well-educated young man 


(about 21) as Assistant to Editor of Weekly Journal. Good English 
style. Scientific and Commercial knowledge desired. (Juattfications, 
examples of work and salary expected, to Box 1872, clo NATURE, 
St. Martin's Street, W.C. 


Wanted for St. Augustine’s Seminary, Dun- 


garvau, Co, Waterford, a Teacher of Chemistry and Physics. Must he 
a B.Sc. with honours in Chemistry. Salary £140. Non-resident. 
To take up his duties befure October 15. 


Newbold Rectory, Stratford-on-Avon.—Home 


School for a limited number of pupils. Science a speciality. Laboratory 
and Observatory. Fees moderate.—Apply G. A. S. ATKINSON, 
B.Sc. (Luac.). 


TO MUSEUMS, &c.—Young Gentleman, 


well up in Biology, seeks post, two years’ experience in Museums.— 
Apply *‘R. E.,” 20 Willow Terrace Road, Leeds. 


Inter. B.Sc. (Lond.) wants salaried post in 
London. Good Chemistry.—“ E. M.," 1 Blenheim ‘lerrace, Ramsgate. 


For other Scholastic Advertisements, see bages cxc, Cxci, 
and excii. 


LABORATORY TO LET.—Large well- 


fitted Chemical Laboratory in neighbourhood of Hampstead, to be let 
temporarily. Electric power. Use of telephone. Apply Box 1871, 
Office of NATURE, St. Martin's Street, W.C. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
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Revision, Translation. Scale of charges on application. Tbe Cam- 
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BAUSCH & LOMB 


MICR 


OTOMES 


SPECIAL STUDENT PATTERN. 


For individual and laboratory use where a reliable mechanical 
microtome at small cost is required. It is extremely simple, 
yet very accurate In construction, 


Price, complete, with Knife and Holder, 


Met: 5: O. 


Full 24-page Illustrated List of Microtomes and 
Accessories post free on application to the Sole Repre- 
sentatives for U.K, and Colonies. 


A. E. STALEY & CO., 
19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


Write for [llustrated Microscopical Catalogue (34 pages), 3 Stamps 
cover postage, Also Lists af Centrifuges, Photographic Lenses, 
Shutters and Chemicals of all descriptions, post free. 
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COX'S NEW PORTABLE COIL 


Fitted with 


NEW FORM OF 
PLATINUM 
INTERRUPTER. 


The efficiency of this Break far exceeds that of any other on the norket. 

The portahility of this apparatus enables the Practitioner to take it to 
the patient with ease. 

Cost of X-Ray Outfit: Including above Coil (giving full 10-in. spark), 
Accumulator (12 volts, yo ampére hours), Tube Holder (double ball and 
socket claws), “ Record"’ Tube. and Screen (10%7 ins.) $S<BhO,. 

Rarther particulars an application, 


HARRY w. COX, Lta., 
fa ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, EC. 
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THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE. 


Za Descriptive Circular 
Post Free. 


All other air 
pumps superseded. 


THE 


“GERRY K” 


(Fleuss Patent) 
Vacuum Pump. 
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The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryH.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£$4:5:0. LIST F.45. 


meter Engineering Coit? 
Dine Etms lronworks, Reading. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 
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If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 
(Established 1750), LTD. 
Contractors to H. Al. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
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JUST OUT. In Handsome Cloth, with 59 Illustrations. Books exchanged by Parcels Post, Rail, or other 
6s. net. means from the Head Office to any part of the United 


SMOKE ABATEMENT, | Kingdom. Boxes supplied gratis. 


A Manual for the Use of Manufacturers, Inspectors, Medical Prospectus and list of recent books in circulation and 
fficers of Health, Engineers, and others. any other information can be obtained upon application. 


: By ee Sea 5 A catalogue of Surplus Library and New 
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ASTRONOMY FOR TRAVELLERS. 
Handbuch der geographischen Ortbestimmung fiir 
Geographen und  Forschungsreisende. By Dr. 


Adolf Marcuse. Pp. x+342+2 charts; illustrated. 
(Brunswiek : Friedrich Vieweg und Sohn, 1905.) 
SHORT preface by the author tells us that this 
book is designed, in the first place, to give 
assistance to geographers and explorers, to aid 
students of the mathematical scienees and pupils in 
the higher schools, and to serve as an introduetion 
to those parts of astronomy which, since they are 
concerned with the determination of time and of 
position on the earth’s surface, have an important 
influence on everyday life. One does not expeet, there- 
fore, a description or an explanation of the nicest 
details that lead to the greatest accuracy, but rather 
the exhibition of the general principles on which the 


determination of coordinates depends; and on the | 


whole this ground is fairly well covered, both from 
a theoretical and practical point of view. But when 
an author poses as a teacher, we are apt to examine 
his book a little closely, to see if he has shown any 
sign of elearly apprehending the difficulties that 
learners and pupils encounter when attacking a new 
subject, and made any adequate effort to remove these 
difficulties. There is no evidence of any particular 
eare in this direction, though, of course, it is no easy 
matter to detect beforehand where the pitfalls and 
misconeeptions on the part of the pupil will arise, and 
points that seem to one teacher to demand a 
lengthened explanation or further illustration do not 
present themselves in the same way to the judgment 
of another expert. 

But there is another test which may be more safely 
applied. Are any matters introduced which give 
needless complexity, or delay the continuous progress 
of the work? In this respect we think the author 
is not altogether blameless. For instance, the section 
on ‘probable error ’’ and the solution of equations 
by the method of least squares seems on this ground 
out of place. The subjeet in the space given to it is 
not, and cannot be, treated exhaustively ; it must leave 
but a very hazy notion in the student’s mind, and 
the application of the theory is not wanted in the 
discussion of the rough results whieh are derived 
from the instruments that are employed. Similarly, 
what has a traveller dealing with approximate values 
of latitude and longitude to do with*the small vari- 
ations arising from the motion of the Pole? It seems 
a little ineonsistent to suggest a degree of aeeuracy 
in the final results which cannot be realised with the 
particular means adopted. 

If these are details into whieh it would have been 
better not to have entered, there are, on the other 
hand, omissions, or at least what appear to be 
omissions, to which some reference should have been 
made. Thus, by way of illustration, we may men- 
tion the absenee of all reference to the sextant and 
artificial horizon in the portion of the book devoted 
to the description of instruments. The 
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author is 


perhaps desirous that his boolx should not be con- 
founded with the many treatises on nautical astro- 
nomy and the methods of reduction therein employed ; 
but the sextant has as distinet a value in exploring 
new country as the chronometcr, to which the author 
devotes a very satisfactory section. In the determin- 
ation of longitude, the sextant applied to the measure- 
ment of lunar distances affords more trustworthy 
results than does the observation of Jupiter’s satellites, 
on which the author would apparently rely. Occult- 
ations of stars by the moon, which is merely a par- 
ticular case of the method of lunar distances, are 
referred to at considerable length. A numerical 
example of the application of the method is worked 
out in full, and in all the various methods of deriving 
the latitude and longitude detailed examples are 
furnished. This is a very satisfactory feature of the 
book, and we could have wished that the selection 
of examples had been more varied and had included 
the method of lunar distances. 

If these omissions seem to us to be slight blemishes 
on an otherwise excellent book, it is with the greater 
pleasure that one ean turn to the consideration of the 
sections which treat of matters of more novelty and 
originality. In the chapter devoted to instruments 
we meet with a * level-quadrant ” (Libellenquadrant) 
with which we are unfamiliar, and though it appears 
to be distinctly inferior to the sextant, it may be of 
advantage in some situations. The peculiar feature 
of the instrument consists in the fact that the bubble 
of a level carried on a rotating arm is reflected into 
the field of view and made to do the same service 
as the refleetion of the sun to the horizon by means 
of the ordinary arrangements found in the sextant. 
In the case of determining the position of a balloon 
when the earth may be invisible owing to clouds 
passing beneath the observer, such an arrangement 
can be used with effect. In the chapter on the deter- 
mination of a balloon’s course, the method is applied 
with very considerable success. The path of a balloon 
from Berlin to a point beyond Breslau, a complete 
run of about 400 kilometres, is worked out, and the 
average error appears to be about 16 kilometres. 
This would be a large error on board ship, but the 
conditions are not the same, nor is there the same 
necessity for aceuracy. ‘Phe aéronaut has simply to 
take eare that he does not run out to sea; the 
navigating officer has to make a land fall. The 
calculations in this section have been materially 
shortened by the use of the so-called Mercator fune- 
tion, which, in the examples given, does away with 
the necessity of logarithmic tables, and suggests a 
method of working that seems to be well worth the 
little study that is necessary to master the application 
OU sy 

Lastly, we may mention an ingenious method of de- 
termining approximately geographical positions with- 
out the use of graduated instruments. Threads sup- 
porting a weight at the apex of a triangle so as to 
ensure vertieality and to give steadiness ean be hung 
on tent poles, and over these threads the transit of 
stars ean be observed with the naked eye. Then, 
knowing the time, the latitude, longitude, and 
azimuth ean be approximately derived; and when 
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instruments have been injured or delayed, or are 
generally inaccessible, such methods are not to be 
despised. It would be an admirable exercise for any- 
one, whether he travels or not, to accustom himself 
to the use of such tools, and learn to what degree of 
accuracy he can rely on such devices. 


THE EVOLUTION OF HUMAN SOCIETY. 


La Sociologie génétique. By Francois Cosentini. 
Introduction by Maxime Kovalewsky. Pp. xviii 
+205. (Paris: F. Alcan, 1905.) Price 3.75 francs. 


N a short compass this book gives an excellent 
bird’s-eye view of a very wide territory. It 
begins with a discussion of the data available for the 
study of the evolution of human society. Even animal 
associations are not neglected, but, naturally, more 
space is devoted to the beliefs and customs of savage 


tribes. Our author decides wisely with regard to 
primitive man that much is to be learnt thus. But 
he deprecates rash inferences. The ancestors of 


civilised man, there is reason to believe, never ceased ; 


to make progress. The savages of the present day 
have stagnated, and may, in some cases, have retro- 
graded. Still, when the theories that suggest them- 
selves to the investigator of savages and their ways 
are modified and corrected by the study of the insti- 
tutions, the beliefs, the folk-lore of civilised peoples, 
it is probable that the risk of serious error is reduced 
to very small proportions. 

M. Cosentini decides in favour of a polyphyletic 
origin of the human race, arguing partly from the 
reduced fertility observable when two widely different 
types interbreed. After a bricf but interesting account 
of the Paleolithic and Neolithic ages, he deals with 
the origin of the family. Here, as elsewhere, he 
shows sound judgment in his treatment of the various 
rival theories. He refuses to regard the patriarchal 
family as primitive. The more primitive the com- 
munity the less sign is there of patriarchal authority. 
On the other hand, it would be foolish to maintain 
that there was ever a time in which woman was abso- 
lutely predominant. This view is precluded by the 
fact that primitive man had to wage incessant war 
against wild beasts and almost incessant war against 
hostile tribes. But there is abundant evidence that 
there was a time when a man was known as his 
mother’s son and not as his father’s, when pedigrees 
were traced through the female line, and when 
women had much more power and influence than at 
a later period when the patriarchal system had been 
developed. When the tendency changed and_ the 
paterfamilias became an autocrat within his own 
household, civilisation made great progress. 

The family has been the nucleus which has made 
the higher civilisation possible, a point which, per- 
haps, M. Cosentini does not sufficiently recognise. 
Our author is, no doubt, right in holding that the 
idea of the family grew out of the idea of private 
property. The wife was the property of her husband. 
In very many cases he had captured her as he had 
captured his catile. But with regard to monogamy, 
M. Cosentini does not bring out the interesting fact 
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that in northern climes, where it is most firmly rooted, 
it derives its strength mainly from the fact that one 
man’s labour suffices for the fecding and clothing of 
only a small number of children, Even among 
animals we find the same thing. Where the work of 
both parents is required for the bringing up of the 
young, there the system of pairing is the rule. Where 
the young are precocious and are soon able to fend 
for themselves, polygamy arises. 

On the remainder of the bool want of space for- 
bids us to comment at length. It deals with animism, 
myths, language, religion, morality, law, the origin 
of social classes, art, industry, and commerce. 
The style is clear; and throughout the book M. 
Cosentini proves himself a fair critic and a clear- 
headed thinker. 1, SY lel, 


OUR BOOK SHELF. 

Trees. By H. Marshall Ward. Vol. iii, Flowers and 
Inflorescences. Pp. xii+4o02. (Cambridge: The 
University Press, 1905.) Price 4s, 6d. net. 

THE first two volumes of the above work have been 

previously noticed in these columns. The present 

volume, which deals with flowers, is, like the others, 
divided into two parts. Part i. deals with the flower 
in general. The author has been very successful in 
his treatment of this vast subject; he has brought 
together and arranged his facts in such a clear and 
simple manner that the beginner should have no diffi- 
culty in gaining a very comprehensive knowledge 
concerning the different kinds of inflorescences, the 
structure and development of flowers, as well as the 
meaning of their various forms and modifications. 

So far as possible technical terms have been carefully 

avoided, but at the same time it is quite impossible 

to treat a subject like this without using one or two 
terms which have a special meaning of their own 
which cannot be readily put into every-day language. 

Wherever such expressions are used their meaning is 

always carefully explained, and at the end of the book 

a useful glossary is given which will remove all 

mystery concerning these terms should any such 

exist. : 

The author has naturally confined himself to a 
critical examination of the flowers of trees and 
shrubs, and the student will find here an epitome 
of the natural system of classification, and when this 
epitome has been mastered he will be in a position to 
understand the structure and form of the flowers of 
cultivated and wild herbaceous plants as well. 

Part ii. is more of the nature of a flora, 7.e. the 
author has given in tabular form a general conspectus 
of woody plants and their flowers, by which means 


| any given species may be easily diagnosed at flower- 


ing time. 

It is a well known fact that the willows are almost, 
if not, the most difficult family to deal with as regards 
their identification. Apart from their tendency to 
hybridise with each other, the willows are dicecious, 
which renders their identification very difficult when 
only one kind of flower is available. The author has 
very ingeniously overcome this difficulty by giving a 
special table as an appendix wherein the separate 
characters of the male and female flowers are used for 
the purposes of diagnosis. 

This volume, like the other two, is profusely 
illustrated. There is also a very useful and exhaustive 
index at the end of the book. While vol. i., ‘‘ Buds 
and Twigs,’’ is a book for the winter study of trees 
and shrubs, we have in vol. iii. a book which is 
specially adapted for use in summer. 
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A Laboratory Guide in Elementary Bacteriology. 
Dr. William Dodge Frost. Third revised edition. 
Pp. xiti+ 395. (New York: The Maemillan Com- 
pany; London: Macmillan and Co., Ltd., 1903.) 
ei ceny sane lt 

Tus book is, as stated in the title, a guide for prac- 
tical laboratory work in elementary bacteriology. 
The student is taken step by step through the various 
processes of eleaning and setting up apparatus, 
sterilisation, preparation of culture media, demonstra- 
tion of gas production, and detection of certain 
chemical products, the result of microbial activity. 
The isolation and cultivation of bacteria, and staining 
methods, are then considered, and a few exercises are 
given on the physiological properties of micro- 
organisms, such, for example, as the influence of the 
reaction of the medium on growth, the effects of 
desiccation, &c. The student is next introduced to the 
systematic study of types, first of non-pathogenic and 
then of the chief pathogenic forms. In this, as well 
as in the preceding portions of the book, a heading 
only is given, and to the exercises and practical work, 
and pages are left blank for the student’s own notes, 
subheadings indieating what he should observe and 
look for, the facts observed being entered up by the 
student himself. In addition, outline diagrams are 
given of culture tubes which are to be filled in with 
the students’ own drawings. In this way the guide 
becomes a permanent note-book and reeord of the 
student’s work. Finally, directions are given for the 
inoculation and post-mortent cxamination of animals, 
and a key index of the characters of the more 
important species concludes the volume. At the end 
of each section a reference is given to the principal 
manuals and text-books of bacteriology, such as 
Abbott’s, Chester’s, Eyre’s, Hewlett’s, Muir and 
Ritchie's, Sternberg's, &c., so that the student may 
read up the subject. So far as we have been able 
to observe, the directions given are clear and concise, 
the exercises judiciously chosen, and the book is 
singularly free from errors, That a third edition 
should have been called for is sufficient evidence of 
the need for such a book, and for those who desire 
and work from a laboratory guide, and to lighten 
the labour of full and complete note taking, it may be 
strongly recommended. R. T. Hewterr. 


Nature-study Lessons for Primary Grades. By 
L. B. MeMurry. Pp. xi+ig:. (New York: The 
Macmillan Co.; london: Maemillan and Co., Ltd., 
1905.) Price 2s. 6d. net. 

Dr. C. A. McMurry, who has written the introduc- 

tion to this volume, is one of the chief recognised 

authorities in America on elementary scientific educa- 
tion, and, indeed, on elementary education in general, 
and since he has probably read the proofs and given 

a general approval to the text, the work may be re- 

garded as being written by one having authority. 

The plan of the work is to take a series of animals 

and plants and to show how the lessons to be learnt 

from them may be taught to pupils of tender years, 
or rather how the pupils may be trained to find out the 
meaning of the lessons for themselves. Having gained 
the confidence and attracted the interest of the pupils, 
the first objeet of the teacher should be to endeavour 
to foster and develop their own powers of observation 
and of drawing simple conclusions fram such observ- 
ations; and for this purpose the method adopted in the 
volume seems admirably adapted. Although it is not 
expected that all teachers will select the same objects 
for their texts, or that they should all follow by any 
means the same method of instructing, there can be 
no doubt of the advantage of having a list of those 
objects whieh appear most suitable for the purpose, 
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and also of the benefits which younger teachers may 
derive from a perusal of the manner in which a more 
experienced member of their body handles her subject. 

While the boolk appears admirably adapted for its 
purpose so far as teaching in America is concerned, 
if seems to require a word of warning when put into 
the hands of British teachers, and we think it would 
have been well had a special note to this effeet been 
inserted in the copies intended for sale in this country. 
For instance, the teaching suggested in the chapter 
headed ‘The Robin" will apply for the most part excel- 
lently well to the bird so designated in this country; 
but when the inexperienced teacher (who is unaware 
that the so-called American robin is not our own 
familiar red-breast) reads that robins lay blue eggs 
he, or she, will be apt to put the book aside with the 
remark that the author does not know her subject. 
Again, it would much have simplified matters had 
the English teacher been informed that the plants 
known in America as ‘‘ Morning-Glory " include the 
one commonly called Convolvulus major in this 
country. 

With these limitations (which refer only to its issue 
in this country), we have nothing but praise to bestow 
upon Dr. and Mrs. MeMurry’s efforts to establish 
elementary biological teaching upon a sensible and 
practical basis. Re tL, 


Einfihrung in die Vektoranalysis nut .nwendungen 
auf die mathematische Physik. By Dr. Richard 
Gans ye pain i222 On ecipzic.: slcubivemsTocs.), 
Price S marks. 


Tuts well-written bools gives the usual detinitions 
of scalar and veetor produets, introduces the now 
familiar differentia] operators ‘* div ’’ and ‘ rot ’’ (or 
“curl ”’), and uses them skilfully in the simpler 
applications of the line, surface, and volume integrals. 
associated with the names of (ireen, Gauss, and 
Stokes. The necessity for veetor analysis in eleetro- 
magnetic work is beeoming more generally recog- 
nised, and Dr. Gans deserves the thanks of all for 
his able presentation of the outlines of the method, 
which, nevertheless, is at Its best a ‘‘ Quaternionen- 
stenographie,’*" as C. Neumann felieitously nick- 
names it. One has only to compare the demonstra- 
tions here given, which are primarily Cartesian and 
are then transformed into the concise vector notation, 
with corresponding quaternion demonstrations, such as 
may be found in Joly’s ‘* Manual,’”’ to see plainly the 
analytieal gulf which separates Hamilton’s calculus 
from other vector analyses, whieh are essentially 
shorthand notations. The mathematical historian of 
the future will find much food for thought in the 
mental shortsightedness of many vector analysts who 
delight in the use of contraction symbols like grad, 
vot, div, but despise the Hamiltonian — selective 
symbols Vo and 5S, which with the real vy give the 
whole theory in exquisite compactness and flexibility. 
On a folding sheet at the end Dr. Gans gives a 


table of eighteen transformation formule, which 
presumably must all be learned off by rote. There 


does not seem to be any resemblance among the 
formula: (h), (oe), (q), which give respectively the 
eguivalents of [a[Be]], rot rot A, rot [AB]. In the 
quaternion notation VaVec, VvyVvaA, VvVaB, they 
are seen to be of the same ‘‘ form,’ and are, indeed, 
analytically amenable to the same treatment. This is 
but one illustration of the inferiority of the 
‘* Quaternionenstenographie ’’ to the real quaternion 
analysis. Dr. Gans gives interesting applications in 
hydrodynamics and in Maxwell's electromagnetic 
theory, but is limited somewhat by the fact that in 
this introduction there is no account taken of the 
linear vector function or matrix. 
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[Ihe Editar does not hold himself responsible for opinions 
expressed by his correspandents. Neither can he undertake 
to return, or to correspand with the writers of, rejected 
manuscripts intended for this or any ather part of NATURE. 
No natice is taken of ananymous communications.] 


Observations of the Total Solar Eclipse in Tripoli, 
Barbary. 

Our eclipse took place in the midst of the fierce heat 
of the Gibleh, or Sahara sirocco; but an hour or two 
before totality the wind very fortunately changed, and 
brought skies of the highest possible optical transparency. 
There was no wind, and the conditions, except for the 
intense heat, which we momentarily [eared wonld snap 
our great cameras, were the most nearly perfect imagin- 
able at a sea-level station. 

Unfortunately, on account of leaving home at very short 
notice, we brought no spectroscopic outfit, and our efforts 
were directed solely toward coronal photography with 
automatic and semi-automatic coronagraphs, and to ex- 
posure of plates for the slightly suspected intra-Mercurial 
planet. Other branches of our work related to coronal 
sketches, both with and withont occulting discs, and to 
shadow band observations, both optically and  photo- 
graphically. 

By the kindness of His Majesty's Government, repre- 
sented by Mr. Alfred Dickson, Vice-Consul, the American 
expedition [rom Amherst College was permitted to establish 
its instruments on the terrace of the consulate, in the 
midst of the white city—in precisely the same spot occupied 
for the similar eclipse of tg00. 

Many citizens of Tripoli took immediate and constant 
interest in Our operations, and contributed very greatly to 

our success by their liber- 


ality in granting that 
service which only the 


chief of an expedition re- 
mote from: home can fully 
appreciate. 1 am glad to 
mention especially Mr. 
Miva 185 USHER, ie, AN Tile 
Venables, Maris de Nunes 
Vais, the excellent photo- 
grapher of the expedition, 
and Etim Bey, a Turkish 
gentleman resident in Tri- 
poli, whose unique collec- 
tion of photographic and 


ee Be excereeee oe mechanical appliances was 
Tripoli. frequently and _ helpfully 


drawn upon. 

The observations of shadow bands were conducted by 
parties organised by Mrs. Todd and Miss Todd, and will 
be reported to my friend Mr. Lawrence Rotch, of Blue 
Hill, at whose request they were made. These bands 
were seen as early as ten minutes belore totality, and had 
many remarkable and pronounced peculiarities. They were 
wavering and narrow, moving swifter than one could 
walk, at right angles to the wind, their length with 
it, and waxing and waning five times during the eight 
minutes preceding totality. 

The coronal sketches revealed nothing out of the 
ordinary. Extended rays beyond the occulting discs were 
looked for eagerly, but the disc (8 inches diameter at 
35 feet distance) covered everything. The sky and general 
illumination were exceptionally bright. Totality as pre- 
dicted was 3m. gs. in duration; as observed 3m. 6s. 

Our chief and jargest instrument was a photographically 
corrected lens by Clacey, of 12 inches [full aperture. To 
this was attached an orthochromatic screen for photograph- 


ing Baily’s beads, and a Burekhalter occulter as de- 
scribed by the writer four years ago in the Monthly 


Natices. Of the results obtained with this instrument I 
shall write elsewhere; about twenty exposures were made 
with it, and the beads are excellently shown in the 
accompanying photograph. The occulter was only in part 
successful. 

Alongside it were the large Clark cameras, containing 
a pair of 3-inch lenses of t1 feet 4 inches focus, which 
took plates on which are a great number of stars, not 
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yet fully examined. Owing to the unexpected brilliancy 
of the sky, the plates were exposed longer than would 
seem to have been wise. Everything to the eighth magni- 
tude seems to have been caught, however. 

A third instrument was a 33-inch Goerz doublet of 
about 18 inches focus, from which 1 removed the back lens, 


increasing the focal length to 333 inches. This was 
attached to one of the automatic movements used in my 
previous expeditions of 1896, 1900, und igor. It was 


geared up to a rate of 265 photographs during the 189 
seconds of totality, the exposure being ubout 4 second 
for each. Most of these pictures are very good, and | 
enclose a print from one of them (Fig. 1), which does not, 
however, do the original negative justice. The corona was 
much less impressive, it strikes me, than other coronas 
I have seen—1878 and 1900 in clear skies, and 1887, 
1889 (6), 1896, and 1901 in clouds; in fact, the shadow 
bands and Baily’s beads seem to have been rather more 
interesting to the general observer than the corona itself. 
Davip Topp. 
British Consulate, Tripoli, Barbary, August 31. 


On the Class of Cubic Surfaces. 

Ix Salmon'’s ** Geometry of Three Dimensions,”’ the 
classes of the twenty-three different species of cubic 
surfaces are stated; but the process by which these results 
are obtained is not obvious. I therefore propose to indicate 
an easy method. 

The class of a plane curve is equal to the number of 
tangents which can be drawn from a point not on the 
curve; hence the class of a curve is cqual to the degree 
of its reciprocal polar. And since the line joining two 
points on a surface corresponds to the line of intersection 
of two tangent planes to the reciprocal surface, it is 
necessary, in order to muke the theories of curves and 
surfaces correspond, to define the class m of a surface 
to be equal to the riumber of tangent planes which can 
be drawn through a given straight line. Let (a, B, y, 8) 
be quadriplanar coordinates referred to a tetrahedron of 
reference ABCD; then the equation of the tangent plane 
at any point (f. g. h, k) is 


dF dF aF dF 
"af ve Be ar Vath a eee =o (1) 


and if this plane passes through the line CD, we must have 
dF/dh=o, dF, dk= Hence the points of contact of the 
tangent planes which pass through CD are the points 
of intersection of the three surfaces 
F=0, dF/dy=0, ¢dF/dd=0 (2) 

and their number is equal to n(m—1)?, which is the value 
of m for an anautotomic surface. The elimination of 
(a, 8} between (2) will furnish a binary quantic in 
(y, 8) the degree of which is equal to the class of the 
surface. 

It is obvious from geometrical considerations 
conic node must diminish the class by 2. 


that a 
The equation 


“of a cubic having a binode B, is ayS+u,=0, where i, is 


a ternary cubic in (8, y, 8). Differentiating with respect 
to y and 6, and then putting 5=Ay, we obtain 


Aay?+2',=0 } 
Aay+du’s/¢y=0 (3) 
ay +du',/dai=0 j 


where the accents denote what the quantities become when 
3 is put equal to Ay after differentiation. Equations (3) 
are those of the sections of the cubic and the polar quadrics 
of € and D by any plane through AB; and since they 
intersect in three coincident points at A, m=12—3=9. 
The equation of a cubic having a binode B, at A is 
ard + B72, + BY, + ¥,=0 (4) 
where visa dary quantic in(y,d). Let v7, =¢v_/dy, 0", = dnl dd. 
Differentiating (4) with respect to y and 8, and eliminating 
a, we obtain 
B? (2 — 2") + 8 (v_— 2) + %y— 2's =O 
B? (vz, —5v",) + B(v,—bv"y) + vy -80",=0 (5) 
The eliminant of (5) is a binary octavic in (y, 8); 
whence B, reduces the class by 4. 
The classes of all the remaining species may be found 
by means of the eliminant of (5), or directly from their 


equations. B. Basset. 
September 6. 
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Ben Nevis Observatory and the Argentine Republic. 


News has reached me here from the office of the Scottish 
National Antarctic Expedition in Edinburgh of the appoint- 
ment of almost the whole of the Ben Nevis Observatory 
staff to the Argentine Meteorological Office, including the 
superintendent, Mr. .Angus Rankin, who has _ been 
associated with the observatory for more than twenty years, 
Mr. Robert Macdougal, for many years assistant, and 
Mr. Bec. 

It may be remembered that in March, 1903, the Scottish 
National Antarctic Expedition set up a first-class meteor- 
ological and magnetical station in the South Orkneys, at 
Scotia Bay, and that, after the wintering of the Scotia, 
} offered to hand over the station, including Omond House 
and Copeland Observatory, to the Argentine Government 
with eighteen months’ provisions, as well as to give a passage 
on board the Scotta to Argentine men ol! science if the 
Republic would undertake to continue the work and rclieve 
the party the following year. This was carried through 
by the energy of Mr. Walter G. Davis, director of the 
Argentine Meteorological Office, and Mr. Robert C. Moss- 
man, the Scottish expedition’s meteorologist, was asked to 
continue in charge. Now Mr. Mossman has returned alter 
two years’ valuable work in the Antarctic, and the station 
is being kept up a third year—the first time in the history 
of Antarctic exploration that scientific observations have 
been curried on in one place for more than two years. 

But the Republic is not satisfied; it is to continue the 
work for still another year, and is even going to increase 
the number of Antarctic stations. Trained men were re- 
quired, and since Mr. Mossman‘s return he has been in 
communication with Mr. Davis, with the result that these 
three gentlemen have been appointed to carry on_ this 


work, as well as Mr. W. R. Bruce, also of Ben Nevis 
Observatory, who arrived in Buenos Aires three wecks 
ago. 


The Argentine Republic must be congratulated on its 
enlightened perspective ; but surely while doing so we must 
hang our heads in shame, for, while our Government has 
discouraged scientific research, we find this rapidly rising 
Republic eager to encourage it. ; 

Wittiam S. Bruce. 
Eggishern. Switzerland, September 8. 


Properties of Photographic Plates Exposed to Light. 


Ix May, 1g04, J] exposed an ordinary sensitised 3 plate 
(zoth Century Rapid) to daylight. It was so placed 
that the light had to pass through a window before falling 
upon the plate. The day was * cloudy and dull, withnut 
sun, and the time ef exposure was from two to four jee 

in the meantime 1 placed an unexposed plate in a 
box, and upon it a steel pair of scissors. Then taking the 
expnsed plate | placed it above the unexposed plate with 
the scissors in between and in contact with the sensitised 
sides of both plates. 

After closing the box and wrapping up to exclude light, 1] 
put it away for six weeks. 

At the end of this period 1 developed (with MQ) the 
unexposed plate, and found, as I had hoped, a_ radio- 
graph of the scissors; then developing the exposed plate 
it appeared, if anything, to be less dark than the un- 
exposed plate, but without any image. 

During 1904 ] repeated the experiment several times, 
varying the time of exposure and letting the light pass 
through thicker glass, also developing at shorter intervals, 
the days in every case being cloudy as in the first case. 
With one slight exception, } "tailed to obtain any result. 

This year I put down three other pairs under the 
same conditions as the first experiment of 1904, but, if 
anything, the day, though cloudy, was much _ brighter. 
With these I obtained three good eaiullis, one of which f 
unfortunately spoilt in developing. 

At present 1 have five or six other pairs which will be 
ready for development in four or five weeks’ time. In 
these cases the day was bright sunshine, so that perhaps 
better results may be expected. es Tal, WTS 

Coombe College, Luton Road, Harpenden. 
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ps the present time by far the most serious 
problem which the automobilist has to face is 
the abatement of the ‘t dust nuisanee.”’ .\ great deal 
of bad feeling has arisen against the motorist on 
account of the dust which he too frequently produces, 
and there is no doubt that there are very good 
grounds for the irritation which has arisen, more 
particularly in agricultural districts. Farming in 
this country, at the best of times, is not in a pros- 
perous condition, and a farmer does not view with 
any kindly eye a further reduction in his produce 
through the effects of dust. i\part from that, how- 
ever, dust may cause a great deal of personal dis- 
comfort to other users of the roads; but this phase of 
the question would, perhaps, not require very serious 
consideration were it not that dust of this nature 
is apt to carry disease, and to lower the health of 
the poorer part of our population living along the 
main thoroughfares. As such matters may lead to 
serious opposition to automobilism, and possibly to 
further legal restrictions, all tending to hamper a 
growing and very important industry in this country, 
it is becoming imperative to see what can be done 
to minimise a nuisance of this kind. 

At present there are two distinct methods a 
tackling the problem. One is to treat the roads, or 
construct them, in some way so that they no Pee 
give rise to dust. The other is to so alter the con- 
struction of the car that dust, if it exists, will not 
be raised to a serious extent. These two methods 
we will now consider. 


(1) Special Treatment of the Roads. 

Undoubtedly proper treatment of the roads, if some- 
thing permanent and at the same time not costly 
could be devised, would be the most effective solution 
of the problem. If, for example, the surface could 
remain moist, there would obviously be no dust. But 
treatment with the ordinary watering-cart is very 
transient; moreover, it is destructive, for the water, 
as a rule, is used in exeess. The use of a deliquescent 
substance, such as calcium ehloride, naturally 
suggests itself. But in order to be effective the solu- 
tion would have to be above a certain strength, and 
probably a little wet weather would remove so much 
of the deliquescent material that re-treatment would 
be necessary very soon. 

A number of solution’ are now on the market for 
the more or Jess temporary treatment of roads. 
Perhaps the best known is Westrumite, containing 
chiefly petroleum and ammonia, the product being 
completely miscible with water. It has been used 
extensively as a temporary measure. Experiments by 
the Scottish Automobile Club show that the effect 
remains for a considerable time. Three stretches of 
road, each about half a mile in length, comprising 
metalling in three different stages of wear, were 
selected. These were thoroughly “cleaned and treated 
with a io per cent. solution of Westrumite. This 
was repeated after three days, and, as very heavy 
rain fell soon after, a solution of the same strength 
was applied a third time. The result appears to have 
been verv satisfactory. Absolutely no dust was raised 
by vehicles of any description passing over the road 
for a very considerable time after the application, and 
even after three months the dust was nothing to 
speak of. On the metalling that had been worn the 
dust was found to be greater. The permanency of 
the result probably depends on the amount of traffic, 
as results elsewhere have not always been so satis- 
factory. 

Other preparations of a similar character have 
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been devised, such as Akonia and Dustroyd. The 
latter is a liquid manufactured from tar, and as it is 
not soluble in water it should have the advantage 
of greater permanence, being less affected by rain 
than are soluble preparations. It is said to give an 
asphaltic surface to the roads. 

A more permanent style of treatment is by means 
of oil. So far this method has not received much 
attention in this country, but in America it is being 
tried on an extensive scale. This is the case at Los 
Angeles, Cal. The secretary of the Chamber of 
Commerce of that city gives the following details in 
a report on the subject :— 


“For the past four or five years the use of oi] on our 
roadways has been increasing rapidly, and is now con- 
sidered the best method for laying the dust, as well as of 
making a serviceable roadway. It has been taken up by 
the different boards of supervisors in the surrounding 
counties as well as by the superintendent of streets in 
Los Angeles, and we have now in the neighbourhood 
300 or yoo miles of oiled roads within a radius of 60 
miles of the city. It has been found, when properly 
applied and the necessary attention given to it, that it 
forms a smooth durable surface; and in one case of a 
road with a 6 per cent. grade treated with oil, it was 


a hard surface. For roads of this nature, that is, with a 
hard surface, it has been found preferable in many cases 
to use a light gravity oil, which is absorbed readily by 
the earth. In cases of light or sandy soil, it is contended 
by many that the heavier oils carrying more asphalt in 
their composition are more desirable and more effectual 
for the purpose. 

‘“Tt is a hard matter to give any definite figures as to 
| the cost of treating the roads, for the reason that con- 
ditions differ and prices of material vary in the different 
localities; but from the figures given by some of our 
supervisors it seems that it takes from 75 to 250 barrels 
of oil per mile for the first treatment, according to the 
character of the soil. About one-third of the original 
amount is sufficient for the second year, and thereafter in 


constantly decreasing amounts. It is stated that the 
average cost, taking the first application and the later 
attention, should not exceed 2ol. per year per mile. It is 


authoritatively claimed that treatment by oil is much less 
expensive, even at the outset, than the use of water in 
laying the dust, and at the same time is enduring.”’ 


Mr. Lyle Rathbone, in a paper read before the 
Liverpool Self-propelled Traffic Association this year, 
gives an account of experiments with oil carried out 
on the roads at Liverpool. The oils used were hoe 
and cold creosote oil by itself, creosote oil mixed with 


Fic. 1 —Test of a dustless car running over flour at the Crystal Palace. 


found after a heavy rainstorm“the road had not cut or 
washed, but on a road in the same neighbourhood under 
the same conditions not treated with oil it became 
impassable. 

‘* The process of preparation varies considerably accord- 
ing to the opinions and experience of the different workers, 
as well as with the different material of which the road 
bed is composed. Some officials have claimed that a very 
sandy road would not be benefited with oil, but by re- 
peated experiment it has been found that by putting on a 
very heavy coat of oil the loose sand has taken it up, and 
by continual application a very fair road bed has been 
made out of what was almost impassable sand. In some 
instances sandy roads have been first crowned up with 
a heavier soil or with clay, making a firm foundation, and 
then treated with oil, thus making as good a road as in 
other sections where the land is heavier. In some locali- 
ties, where oil has been used for some time and careful 
attention given to repairs and renewal, the roads have 
become as smooth and hard as asphalt pavements and 
without the disadvantage of dust. In preparing an 
ordinary road, in some instances the surface has been 
loosened by a machine carrying something in the nature 
of a rake, for the purpose of being able thereby to mix 
the oil with the surface dirt. In others where the soil 
is heavy and packed hard, it has been covered with oil 
and then a thin coating of light sand is sprinkled over 
this, which causes the whole to cement together, forming 
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From the Azfomobile Club Journal, 


small proportions of pitch, resin, or tallow respec- 
tively, hot coal tar, cheap waste oil from coal tar, 
common petroleum, and crude Texas petroleum. The 
general results do not appear to be anything like so 
permanent as those obtained in America referred to 
above. They were satisfactory as far as they went, 
the tendency being for the road surfaces to be pre- 
served, to dry more quickly, and to be cleaner. No 
very conclusive result as to the best oil seems to 
have been reached. Creosote oil with resin gave the 
cleanest and best appearance, and ordinary petroleum 
was the least lasting. Heavy coal tar waste oil lasted 
longer than creosote, and was very much cheaper; 
a single coat kept the surface in good order for about 
three weeks, and two coats for about five weeks. 


Experiments by the Scottish Automobile Club 
showed that crude oil was most effective. It was 


poured on to the cleaned road surface by means of 
cans, and brushed over so as to saturate the surface 
uniformly. In about twelve hours the surface was 
dry enough for traffic. The cost per mile of road of 
fair average width was about 20l,, which may seem 
costly, but the method has the great advantage that 
a single application is sufficient for a season, and 
against this cost must be set a saving in other ways. 
| It is to be hoped that more extensive experiments 
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will be carried out on these lines, for the results seem 
rather contradictory, and there are probably a good 
many factors to be observed. 

In the methods so far referred to, attempts are 
made to improve the roads with their present mode 
of construction. But it would be more rational to 
use materials in road-making that would not give 
rise to dust; for example, with materials of a viscous 
nature. Tar very naturally suggests itself, and a 
good many experiments have been made either by 
mixing it with road materials or by applying it hot 
as a coating. Mr. Scott Montagu, in a paper recently 
read before the Automobile Club, gives several 
instances in which the tarring of roads has proved 
effective. It is perhaps a little early to say whether 
this treatment remains satisfactory under all con- 
ditions, or whether it may after a time give rise to 
unpleasant mud in wet weather under certain con- 
ditions. 

In order to obtain a permanent result it seems 
necessary that the crust of the roadway should be 
really waterproof to a fair depth, so that dust-forming 
materials cannot work up. This result can only be 
obtained by combining the tar with the materials 


yet such measures can be taken only over a small 
proportion of our roads owing to the cost. In towns 
and large villages the roads might be suitably treated; 
but the average motorist seeks the country, and the 
greater part of the routes which he wishes to traverse 
will not pay for any special treatment. It therefore 
becomes very important to modify the design of cars 
so that the dust raised may be reduced to a minimum, 
and also, if possible, to find some simple means of 
checking the dust in the case of cars already in use. 

One of the simplest defects to remedy is the direc- 
tion of the exhaust, which is sometimes pointed down- 
| wards. In such a case the dust raised by the exhaust 
alone may be considerable, and an improvement may 
be made very simply. It has even been proposed to 
use the exhaust, suitably directed, for laying the dust 
which is otherwise raised by the car; and M. Baudry 
de Saunier, editor of La Vie Automobile, vouches 
for the efficiency of the Feugére system, as it is called. 
The exhaust is discharged from a horizontal pipe 
' taken across the back of the car, having a line of 

holes along its length. Thus a number of jets in 

the same plane is formed, and the pipe is so mounted 

that the angle at which these jets impinge on the 


F;G. 2.—Test of a dusty car running over flour at the Crystal Palace. 


used in construction. It is useless, however, to tar 
such materials as granite or syenite, because the tar 
remains only on the outside, and as the material is 
worn the tar becomes ineffective. For that reason 
Mr. E. P. Hooley uses furnace slag, which is very 
porous, and produces a material which he has named 
‘“Tarmac.’’ The slag is taken hot from the furnaces, 
broken, and thrown into tanks of tar. Upon cooling, 
the tar becomes absorbed, and the slag is thoroughly 
impregnated, so that if the pieces are broken further 
a tarred surface is still found. In other words, the 
material is such that it cannot give rise to dust. It 
is used in construction, like other materials, to a 
depth of several inches. The initial cost is rather 
heavier than for a macadam road, but this appears 
to be more than counterbalanced by the greater 
durability and the fact that a waterproof road is 
obtained free from dust and requiring much less 
cleaning than the usual macadam. — 


(2) Design of the Car. 


Although a permanently good road may be made 
by the use of such materials as Tarmac, and dusty 
roads may be cured temporarily by various means, 


NO(S727v0l.72| 
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roadway may be varied so as to be as effective as 
possible. Naturally, the less fluctuating the stream 
of exhaust gases the better for such a purpose, and 
the result is said to have been much more satisfactory 
on a four-cylinder than on a single-cylinder car. 1 
have not had an opportunity of seeing this device 
in action. 

Speaking generally, and leaving such special points 
as direction of exhaust out of account, it may be said 
that the dust is raised by the tyres, and is then 
scattered by the air currents produced by the body. 
In other words, if the body were moved along the 
road at its normal height, supported by other means 
than the wheels, very little dust would result. But 
it is equally true that if the wheels could be run 
without the body there would not be much cause for 
complaint as to dust. By body is here meant the 


whole structure, apart from the wheels, so that the 
term is more comprehensive than usual. The 
passage of a car body through the air necessarily 
creates a great deal of disturbance, and the extent 
to which the air near the ground is disturbed must 
depend to a great extent upon the shape of the body. 
The less the disturbance, the less will the dust be 
formed into a cloud. 
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In 1903, the Automobile Club tested the dust- 
raising qualities of a large number of cars. Each 
car was run at twenty miles per hour over a patch 
of flour on the cycle track at the Crystal Palace. 
The flour was kept at a definite thickness, and as 
each car passed it was photographed. These photo- 
graphs gave a permanent record of the dust cloud 
raised by each car, enabling the committee to classify 
the cars in the order of merit. The records so 
obtained gave a great deal of useful information, 
and it was recognised that this method of testing 
was far more satisfactory than optical observations, 
because an observer has a good deal of difficulty in 
retaining « mental picture of what may be termed 
a standard car as regards dust. 

In a paper read in 1903 before the Automobile 
Club, Colonel Crompton and Mr. Crawley came to 


the following conclusions, based on these experi- 
ments: Hard tyres are better than soft; narrow 
tyres are better than broad; neither have a_pre- 


ponderating influence; flaring mud-guards are prob- 
ably bad, especially if they come low down; cars 
which are low underneath are worse than cars a long 
way off the ground; but smoothness of bottom-shape 
and absence of forward coning are infinitely more 
important. There is strong evidence that it is 
desirable that the car should slope upwards towards 


Fic. 3.—Experimental tricycle. 


ihe back. At the same time, the authors point out 
that “a low car is not necessarily a dusty one, nor 
is a high car necessarily dustless."' 

Figs. 1 and 2, which are reproductions of photo- 
graphs taken during the Crystal Palace tests, show 
the great difference that «ulready exists between 
different makes of car, the first being of a com- 
paratively dustiess car, and the second of a very dusty 
car, both running at twenty miles per hour, the pace 
being given by a ‘speed car” running alongside. 
It will be seen that it is possible to make cars com- 
paratively dustless, though the means of doing so 
are not vet well understood. 

In approaching the problem, it is necessary to give 
up all preconceived ideas, for the practical results 
by no means always agree with what would 
theoretically be expected. If a dusty car and a com- 
paratively dustless car are examined and compared, 
it is often not at all easy to say why the one is more 
dusty than the other. People are apt to have the idea 
that comparatively small differences in the car body 
are important. Last year, however, the Automobile 
Club carried out a series of experiments on different 
shapes of body, and these showed that the dust raised 
did not depend to any great extent upon the shape, at 
least as regards small modifications of the upper 
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structure. An irregular shape under the chassis is 
no doubt bad, and the transverse tool-box carried 
low down at the baek of the car, which is frequently 
seen, is certainly harmful. 

The investigation of the problem by means of a 
car is difficult, owing to the number of variables. 
For examplie, the experimental car may be a 
‘“medium "’ dust-raiser, and, if any modification is 


made, the elect may be masked to a considerable 


pr at ht 


Me 


Fic. 4,—Dust thrown up by a tyre pumped hard, 


st thrown up by a very soft tyre. 


Fic. 6.—Dust thrown up by a very so‘t tyre loaded with 12 Ibs. 


extent by other factors which we may not be able 
to control. Therefore it would be better, if possible, 
to study the problem with a much simpler apparatus, 
so that any one variable might be talken in turn 
without difficulty. In the hope of doing something 
in this way, I have recently carried out experiments 
on an elementary form of tricycle, which is shown 
in Fig. 3. This is drawn over a track: laid with 
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flour at, say, fifteen to twenty miles per hour, and 
photographs are automatically taken to show how 


much dust is raised by the large wheel, which is an 
ordinary bieyele wheel. The flour is laid only along 
the centre of the track, so that the bicycle wheel is 
the only one that causes any disturbunee. As the 
framework is of very simple construction, it may be 
regarded as causing no serious disturbanee in the 
air, unless it is supplemented by some form of body. 
In the illustration it is shown provided with a mud- 
guard and an inclined plane; these, and any other 
““bodies,"’ are easily made of eardbéard, and a 
number of experiments can be carried out in a com- 
paratively short time. 

By stripping the frame, the action of the tyre 
alone, apart from any body, may be easily investi- 
gated in a way which is impossible with a car having 
four wheels with a conflicting set of mud-guards, or 
a body which will affect the bhaek wheels quite 
differently from the front wheels. Thus Fig. 4 shows 
the dust thrown up by a tyre pumped hard, from 


Fic. 7.—Dust cloud formed by a square box 3 inches off the gronnd. 
Fic. 8.—Dust cloud formed by a square box g inches off the ground. 


which it will be seen that the dust is only slight. 
In Fig. 5 the effect is shown of a very soft tyre, “the 
dust being a good deal more. In both these photo- 
graphs the tyre was unloaded, exeept for the pro- 
portion of the frame which it had to bear. But in 
Fig. 6 the effect is shown of a load of 12 Ib. on the 
tyre, and it is seen that the dust raised is much 
increased. 

Although, from the point of view of raising dust, 
the tyres may not be so important as the body, their 
action does seem to be important enough to warrant 
more careful investigation, They are capable, in 
themselves, of raising a good deal of dust, as is often 
to be seen in the ease of bicveles. Very possibly 
dust is carried up by tyres through a kind of suction, 
and this may vary a good deal with the design. Now 
that there are so many different tyres, ineluding non- 
skidding bands, on the market, there is likely to be a 
considerable difference in the various types as regards 
dust. In the photographs whieh are reproduced, the 
wheel is equivalent to the front wheels of a car, as 
there is no driving force on the tyre. In the case of 
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wheels which are drivers, there will be a certain 
amount of slip of one kind or another, and the dust 
raised is likely to be greater; but, actually, there 


Fic. 9 —Effect of an inclined plane. 


does not seem to be any very great difference between 
drivers and non-drivers—at least there is much less 
than would be expected. 

As regards ‘* bodies,’’ Figs. 7 and 8 show the effect 
of allowing a square box, 18 inches long by 20 inches 
wide and 12 inches deep, to precede the wheel. In 


Fig. 7, which shows a large cloud of dust, the box 
is only 3 inches off the ground; but in Fig. & it is 
g inches above the ground. In the latter there is 


still a lot of disturbance, which faet is of interest, 
seeing that the bodies of certain ears are brought 
down to within ahout 6 inches of the ground. These 
illustrations and those following are comparable with 
Fig. ©, the tyre being loaded and soft, and the motion 
being ‘always from right to left. In Fig. 9 is seen 
the effect of an inclined plane, so inclined that the 
air is severely thrown down on to the track. It is 
a little surprising to notice that the effect of the 
plane ts not nearly so serious as that of the box seen 
in the two preecding illustrations, although the box 
and plane are about the same in width, and the 
plane, which ts carried down to within about 4 inches 
of the ground, is of considerable length. It may be, 
therefore, that the inclination of the under surfaee 
of a car body is not of much importanee after all. 
In Fig. to is shown the very marked disturbance 
causcd by a vertical card, 12 inches square, fixed 


Fic. 10.—Effect of a vertical plane bebind the wheel. 


behind the wheel; this is akin to the tool-box which 
is often carried low down behind a ear, and is 
generally recognised as having a bad effect. 
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In the present article it is impossible to go further 
into details. The apparatus as illustrated is rather 
crude and elementary, but 1 think enough has been 
said to justify the view that a good deal of useful 
work might be done by working with apparatus on 
these lines. W. R. Cooper. 


THE INTERNATIONAL UNION FOR 
COOPERATION IN SOLAR RESEARCH. 
CONFERENCE of the International Union for 
Cooperation in Solar Research will be held on 
September 27 at New College, Oxford, by invitation 


of the warden and fellows of the college. The 
following delegates of societies constituting the 
union have signified their intention of being 
present : 

From the United States, Profs. Hale and Camp- 
bell; from France, Messrs. Janssen, Deslandres, 


Fabry, Perot, and the Comte de la Baume Pluvinel; 
from Russia, M. Belopolski; from Germany, Prof. 
H. Kayser; from Holland, Prof. H. H. Julius; from 
Sweden, Prof. Knut Angstrém; from Switzerland, 
Prof. .\. Wolfer; from Austria, as representative of 
the International Association of Academies, Prof. 
Edmund Weiss. Great Britain will be represented by 
Profs. Turner, Schuster, and Fowler, Father Cortie, 
Mra \ Ey WWalson, Major Hulls; Dr \We Jes: 
Lockyer, and Dr. Halm. The subjects of discussion 
will include the following :— : 

The fixing of standards of wave-length in spectro- 
scopic research, cooperation in the measurement of 
the intensity of solar radiation, cooperation in record- 
ing solar phenomena by means of photographs of the 
disc, spectroheliograph records and observations at 
the limb of the sun. 

The foreign savants will be lodged at and enter- 
tained by New College. On Friday, September 29, 
the president of the Astronomical Society and Mrs. 
Maw will give a reception at their residence in 
London, and for the following day invitations to visit 
the observatories at Cambridge have been received 
from Sir Robert Ball and Mr. Newall. Prof. 
Schuster is acting as chairman of the executive com- 
mittee which was appointed last vear at the first 
conference of the union held at St. Louis. 


NOTES. 


THE meeting of the International Meteorological Con- 
ference at Innshruck was opened on Saturday last, 
September 9, and the full sittings began on Monday. The 
following is a list of members attending the conference :— 
F. Ackerblom, Upsala; Rev. P. J. Algué, S.J., Manila; 
A. Angot, Paris; R. Assmann, Lindenberg bei Breskow ; 
A. Belar, Laibach; W. v. Bezold, Berlin; B. Brunhes, 
Puy de Déme; V. Carlheim-Gyllenskéld, Stockholm; 
V. Conrad, Vienna; P. M. Dechevrens, Jersey ; E. Durand- 


Gréville, Mentone; Sir John Eliot, London; F. Erk, 
Munich; E. van Everdingen, de Bilt; G. Fineman, 
Stockholm; Rev. P. L. Froc, S.J., Zi-ka-wei; V. 
Gama, Tacubaya Obs., Mexico; G. Greim, Darm- 
stadt; J. Hann, Vienna; G. Hellmann, Berlin; E. Hepites, 
Bukarest; H. Hergesell, Strassburg; H. H. Hilde- 
brandsson, Upsala; W. Kesslitz, Pola; N. v. Konkoly, 


Budapest; W. Képpen, Hamburg; A. Lancaster, Uccle; 
W. Laska, Lemberg; E. Lauda, Vienna; J. Liznar, 
Vienna; Sir N. Lockyer, London; W. J. S. Lockyer, 
London; J. H. Lyons, Cairo; E. Mazelle, ‘Triest ; 
HW. Mohn, Christiania; A. Mohoroviti¢, Agram; L. Moore, 
Washington; M. Nedelkovitch, Belgrade; L. Palazzo, 
Rome; .\. Paulsen, Copenhagen; J. M. Pernter, Vienna; 
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F. C. A. Fockels, Heidelberg; P. Polis, Aachen; G. B. 
Rizzo, Messina; A. L. Rotch, Boston; P. v. Rudzki, 
Cracow; M. Rykatchew, Petersburg; A. Schmidt, Pots- 
dam; A. Schmidt, Stuttgart; P. Schreiber, Dresden; Ch. 


Schultheiss, Karlsruhe; Rev. P. Th. Schwarz, WKrems- 
miinster; W. N. Shaw, London; A. Silvado, Rio de 


Janeiro; R. F. Stupart, Toronto; L. Teisserenc de Bort, 
Trappes; W. Trabert, Innsbruck; J. Valentin, Vienna ; 
J. Violle, Paris. The members of the Solar Commission 
are:—M. Angot, Sir John Eliot, Prof. Hann, Sir N. 
Lockyer (president), Dr. Lockyer, Captain Lyons, Prof. 
Pernter, Prof. Rizzo, Dr. Rotch, Dr. Shaw, M. Teisserenc 
de Bort, Dr. Konkoly. 


Tue Carnegie Institution, Washington, sent Profs. F. 
Elster and H. Geitel and Herr F. Harms to Palma to 
make observations of the electric conditions of the atmo- 
sphere during the recent solar eclipse. By means of a self- 
registering electrometer, the variation of atmospheric 
electricity was photographically recorded, and a series of 
points of the same curve was taken simultaneously by 
eve-readings. The ionisation of the air was studied by a 
‘\ Zerstreuungsapparat,’’ and also by an ‘‘ Ebert’s Fon- 
counter.’’ Besides these observations, exact measurements 
of the intensity of the solar radiation within the short 
wave-lengths were carried out, a peculiar kind of photo- 
meter having been prepared for this purpose. {ft is based 
upon the property possessed by clean surfaces of the alka- 
line metals of emitting kathode rays of a density pro- 
portional to the intensity of the incident light; by these 
rays the small residue of gas contained in a vacuum glass 
bulb is rendered conductive, and a circuit of a current is 
closed, the intensity of which may he read by means of a 
d’Arsonval galvanometer. In the apparatus alluded to the 
sensitive surface consisted of a thin layer of pure rubidium 
metal. An accuracy of 4 per cent. to 1 per cent. 
easily obtained. By a blue Jena glass rays of long wave- 
length are absorbed before reaching the rubidium surface, 
so only the blue and violet, and partially the ultra-violet, 
region of the spectrum remains, and these are the radi- 
ations which may be supposed to have an ionising effect 
on the atmospheric air. The results, as well as the de- 
scription of the apparatus, will be published in the reports 
of the Carnegie Institution. Unfortunately the observ- 
ations, like all others in Spain, suffered from the bad 
weather conditions. On the day of the eclipse rain fell 
during the morning; consequently it cannot be considered 
as undisturbed with regard to atmospheric electricity. 
The measurements of the solar radiation were possible in a 
continuous series only from the first contact to the end 
of totality; the decrease of illumination, therefore, was 
determined in a satisfactory manner and without any gaps. 
On the other hand, clouds prevented any reading being 
taken during the increase of light after totality. 


was 


TnE photographs of the total solar eclipse, taken by the 
Solar Physics Observatory Expedition at Palma, have 
proved to be better than was expected from the state of 
the sky during totality. A fine picture of the corona was 
secured with the long-focus mirror, but the clouds were 
too dense for successful tri-colour photographs to be 
obtained. 


Tue visit of the members of the British Association to 
the Victoria Falls on September 12 was made the occasion 
of the formal opening of the bridge over the falls, by Prof. 
G. H. Darwin, president of the association. In declaring 
the bridge open, Reuter’s Agency reports Prof. Darwin 
to have remarked that the great enterprise of the Cape 
to Cairo Railway, of which the bridge is a part, had 
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become possible by the influence of steam. He could not 
refrain from quoting the remarkable forecast written by 
his great grandfather, Erasmus Darwin, in 1785 :— 

Soon shall they arm unconquered steam afar, 

Urge the slow barge and draw the flying car. 
How little could the writer of these fines have foreseen 
that his great grandson would have the honour of declaring 
a railway bridge open in the heart of Equatorial Africa. 
Yet another interesting point was that this enterprise had 
rendered possible a purely scientific enterprise. He referred 
to the great survey of an are of meridian which was due 
to the insight of Sir David Gill. 


Ir is announced that the Emperor of Austria has made 
Dr. Karl Toldt, professor of anatomy in the University of 
Vienna, a life member of the Austrian House of Lords. 


Tue Harben lectures will be delivered in the lecture 
room of the Royal Institute of Public Health on October 
10, 12, and 17 by Prof. T. Oliver. The subject of the 
lectures will be some of the maladies caused by the air 
breathed in the home, the factory, and the mine, in- 
cluding a description of caisson disease or compressed air 
illness. 


A TELEGRAM to the New York Sun from Honolulu states 
that the steamship Sierra, which arrived at New York on 
September 6 from Australia, reports that a volcanic erup- 
tion has occurred on the island of Savaii, the largest of 
the Samoan group. 

THE Arctic expedition of the Duc d’Orléans arrived at 
Ostend on September 12 on board the Belgica. M. de 
Gerlache, the commander of the expedition, said that the 
duke and himself were delighted with the results attained. 
They had been able to follow the pack ice the whole way 
from Spitsbergen to Greenland. The expedition has 
brought back a number of cases containing collections of 
scientific value. 


WE regret to have to record the death of Mr. H. R. 
Noble, a past student in physics at University College, 
London. Mr. Noble had shown the possession of great 
experimental ability in connection with various investi- 
gations published by the Royal Society, especially by his 
work on the question of the relative movement of ether 
and matter. He had gained an 1851 scholarship, and had 
gone to Giessen to work under Dr. Drude when failing 
health compelled him to relinquish this work. Mr. Noble 
was very popular amongst his fellow-students and teachers 
at University College, and the news of his early death 
will be received with great regret. 


Ir was stated recently by the British Medical Journal 
that a member of the Brazilian Chamber of Deputies had 
proposed that a prize of 400,o00l. should be offered for 
the discovery of a certain method of stamping out con- 
sumption. ft is now understood by our contemporary that 
the offer, which has been approved by the Brazilian Parlia- 
ment, is larger in scope than was supposed, for it appears 
that the prize will be given to anyone, native or foreign, 
who shall discover a certain means of prevention or cure 
of syphilis, tuberculosis, or cancer. The Brazilian 
Minister of the Interior will, it is said, refer the proposal 
to a committee composed of a representative of the 
National Academy of Medicine, and four other members 
of kindred bodies in France, England, Germany, and ftaly. 
The Brazilian Government will regulate the meetings of 
the committee. 


on October 2-7, will be a museum and_ international 
exhibition of tuberculosis. The Paris Municipal Council 
has agreed to retain a considerable part of the scientific 
objects in the exhibition for a permanent free museum 
similar to that established by the Berlin Municipality at 
Charlottenburg. The opening meeting of the congress will 
be presided over by the President of the Republic, and 
attended by numerous French and foreign delegates, in- 
cluding leading men of science. The congress will be 
divided into four sections, that of medical pathology being 
presided over by Prof. Bouchard, that of surgical pathology 
by Prof. Lannelongue, that of the preservation and 
assistance of infant life by Prof. Grancher, while that 
of the preservation and assistance of adult life and social 
hygiene be under the joint presidency of Prof. 
Landouzy and Senator Paul Strauss. The acting president 
and vice-presidents of the congress are Dr. Hérard, of the 
Academy of Medicine, and Profs. Chauveau and Brouardel, 
of the Institut de France. Dr. C. Theodore Williams and 
Dr. H. T. Bulstrode have been appointed by the Govern- 
ment the British delegates to the congress. 


will 


A SEVERE earthquake disturbed a large part of Italy 
and Sicily on September $, causing much damage and the 
loss of hundreds of lives. The region most affected was 
in the vicinity of Monteleone, Calahria. The shock caused 
damage so far as Sant Agata di Saro, Roggiano, and 
Gravigna (province of Cosenza) and Sicily in the south, 
and there was a sensible seismic movement in the north 
so far as the province of Palermo, Saserno, Basilicata, 
Puglia, Bari, and Lecce, and in the south over the whole 
eastern coast of Sicily. The following summary of 
Reuter'’s messages contains the essential facts relating to 
the disturbance :—Reggio, Calabria, September 8.—Very 
severe earthquake at 2.44 a.m. September 9.—Two un- 
dulating earthquake shocks of short duration felt at 
2.8 p.m. Catanzaro, Calabria, September 8.—Violent 
shock of earthquake, lasting eighteen seconds, felt at 
2.55 a.m. Several walls collapsed and cracks appeared in 
others. Messina, September 8.—Very severe shock 
occurred at 2.43 a-m., the direction of movement being 
from north to south. Rome, September 8.—Shock felt 
about 2.45 a.m., followed by other shocks during the day. 
Public clocks stopped. September 9, 2 p.m.—Slight shock 
registered by the instruments of the observatory at Rocca 
di Pappa. Martirano.—Many killed and injured. All the 
buildings collapsed. Stefanaconi.—Many houses destroyed, 
and about 100 people killed. Piseopio——Every house in 
the village in ruins, and the dead number 50. Monteleone. 
—Many houses destroyed, and about 600 lives lost in the 
district. Triparni.—Totally destroyed, and 60 people killed. 
San Gregorio.—Sixty-five deaths. Zammaro.—Houses de- 
stroyed. Zungri.—Nearly every house wrecked, and many 
persons killed. CessanitiimPractically all the houses de- 
stroyed. Bratico, Sanleo, St. Costantino, and Conidini 
totally destroyed. Catanzaro.—A\l the villages in this 
province seriously damaged. Several entirely destroyed. 
About 450 killed and 1000 injured. San Floro.—Houses 
seriously damaged. Daffina, Daffinillo, and Louzione, in 
the district of Tropea.—Much damage done to houses. 
Fesenca.—Shock very severe, and extensive damage done. 
Syracuse and Catania.—Severe shocks felt. Castellam- 
mare, Naples, and Florence.—Slight shocks. 


AN article in the Hong Kong Daily Press by Mr. W. 
Kingsmill discusses the position of Ophir. He argues 


Tne Paris correspondent of the Times states that one | that the situation of Ophir and the provenance of the 


of the most interesting features of the International 
Congress on Tuberculosis, to be held at the Grand Palais 
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gold of Ophir are two. distinct questions, holding with 
Prof. Keane that the latter came from South Africa the 
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ruined cities of which are engaging the attention of the 
British Association and, what is more to the purpose, of 
trained archeologists. The original Ophir, on the other 
hand, Mr. Kingsmilf locates at the head of the Persian 
Gulf, which was reached by Solomon’s fleets; he makes 
his argument depend to some extent on a second argument 
to prove that the head of the gulf is the site of the Garden 
of Eden—a theory not improbable in itself, but apparently 
unconnected with the question of Ophir and the source 
of Solomon’s treasure or of that of the earliest civilisa- 
tions. Mr. Kingsmill has no evidence to show that the 
Jews connected the Garden of Eden with the head of the 
Persian Gulf, even if the myth originally referred to that 
area, and it is by no means clear why the Jews should 
associate gold with Ophir when they were, in Mr. Nings- 
mills opinion, drawing their supplies of that metal from 
South Africa ; for no evidence is produced to show that they 
drew gold from Mr. Wingsmill’s Ophir at any time, or 
yet that the head of the Persian Gulf was known, much 
less proverbial in pre-Solomonic times as a source of gold. 
Mr. Kingsmill holds that Ophir, Sheba, Sofala, Havilah, 
&c., are one and the same, but it is scarcely sufficient to 
urge in proof of this that York appears twenty times in 
the Times Atlas. Needless to say, the article was written 
without knowing Mr. Randall Macfver’s results recently 
described. 


Tue issue of the Electrician for September 1 cpntains 
a note by Lieut. Evans, R.E., upon some experiments 
made with different methods of earth connection for wire- 
less telegraphic installatians. The experiments were made 
with an oscillator consisting of a square copper wire 
Capacity, i7 feet square, suspended horizontally by in- 
sulators, 14 feet above the ground. From the centre of 
this area, a vertical wire Jed to one knob of a spark gap, 
the other knob being connected by a similar wire to an 
iron-wire netting 17 feet square, suspended horizontally 
2 feet above the ground, also on insulators. The current 
flawing in the vertical wire was measured under various 
conditions as regards the earthing of the iron-wire netting, 
and it was found that any connection of the transmitter 
or of the receiver with the earth was objectionable, since 
it greatly reduced the current flowing in the vertical wire. 
The most desirable form for the oscillator was, in fact, 
proved to be that approaching closely to a symmetrical 
Hertz oscillator as described by Sir Oliver Lodge in his 
Patent Specification, No. 11,575, of 1897. In this specifi- 
cation, two capacity areas, connected by self-induction 
coils and the receiving transformer, are clearly indicated. 

As is customary, the issues of the Lancet and the 
British Medical Journal for September 2 are students’ and 
educational numbers dealing with the curriculum necessary 
for the student of medicine, the various medical schools, 
books, the portals of entry into the profession, &c. 
The guardian of a prospective student could not do better 
than consult these periodicals, 


THE issue of Biologisches Centralblatt for August 15 


contains an article by Mr. A. Issakowitsch on the causes 


of sexual determination in water-fleas of the daphnid 
group, and a second by Prof. J. Lebedensky on the 
embryonic development of the echinoderm  Pedicellina 
echinata, 


Fisnes from Borneo, principally from the Baram dis- 
trict of Sarawak, form the subject of a paper by H. W. 
Fowler in the July issue of the Proceedings of the 
Philadelphia Academy. Severaf are described as new, 
notably a shark belonging to the ‘ tope group, referred 
to the genus Carcharinus as C. tephroides. 
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In a recent issue of Science Mr. O. A. Peterson, of 
the Carnegie Museum, publishes a preliminary note on 
remains of a huge pig-like animat allied to Entelodon 
from the Loup-Fork beds of Nebraska, for which the name 
Dinochoerus hollandi is suggested. The chief grounds for 
generic separation of the new form appear to be the 
geological horizon and the inimense proportions of the 
animal, of which the skull measures no less than thirty- 
five inches in fength. It would be interesting to ascertain 
what relation this monster presents to the imperfectly 
known Tetraconodon of the Indian Siwaliks. 


Tue Fortnightly Review and the Independent Review 
far September each publish articles on the origin of life. 
In the former Mr. Burke gives an account of his experi- 
ments in which, by the action of radium on bouillon, micro- 
scopic bodies, termed ‘‘ radiobes,’’ appear. These seem 
to divide by fission, like a micro-organism, and not by 
cleavage, as obtains in a crystal. Mr. Burke concludes 
that the continuity of structure, assimilation, and growth, 
and then subdivision, together with the nucleated structure 
as shown in a few of the best specimens (of radiobes), 
suggests that they are entitled to be classed amongst 
living things, in the sense in which we use the words, 
whether we call them bacteria or not. In the Independent 


Review Dr. Charlton Bastian writes on the origin and 


; development of living matter on the earth, and discusses 


his thenries of archebiosis and heterogenesis. With re- 
gard to the former, the formation of living matter by a 
process of synthesis from its primitive elements, Dr. 
Bastian recognises the extreme difficulty of proving it, and 
suggests that when the results are negative in a ‘‘ sterile” 
fluid this may be due to the degrading influence on the 
fluid of the heat employed for sterilisation. But “ sterile ”’ 
nutrient fluids, c.g. egg-white and blood-serum, may be 
obtained without the use of any treatment. .\s regards 
heterogenesis, the development of one form of living matter 
into unother, e.g. amoebe from a bacterial zooglcea, 
hacteriologists will not accept this untif it has been proved 
that the germs of the species which is supposed to have 
developed were not present in the original zoogloea. 


Tne London County Council has issued an admirable 
little handbook (price 1d.} to the case in the Horniman 
Museum, Forest Hill, arranged as an introduction to the 
study of birds’ eggs. It is illustrated by six reproductions 
from photographs of specimens in the case intended to 
show variation in colouring, protective coloration, the 
numbers in clutches of different species, size as compared 
to that of the parent, form, and grain of the shell. The 
first two plates require, of course, to be coloured in order 
to bring out the distinctive features of the specimens, but 
this would probably have involved too great expense. 


Ix the report of the Manchester Museum of Owens 
College for 1904-5, an appeal is made to the public for 
aid in preventing its work and expansion being crippled 
fer want of funds. The most important event recorded 
during the year under review is the presentation by Mr. 
J. Haworth of his collection of Egyptian antiquities, which 
contains a large proportion of the specimens obtained hy 
Prof. Flinders Petrie between the years 1888 and 1897. 
The museum has issued as one of its handbooks the second 
and third parts of Mr. H. Bolton’s paper on the pale- 
ontology of the Lancashire Coal-measures, originally pub- 
lished in the Transactions of the Manchester Geological 
and Mining Society for 1904. 

Ir is satisfactory to learn from Science that Trinity 
College, Connecticut, has made arrangements for establish- 
ing a floating laboratory of marine biology for the purposes 
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of explorations in oceanography, collecting specimens, and 
supplying teaching and scientific institutions with material 
for the study of marine organisms. <A suitably fitted vessel 
of about 90 tons will be dispatched next summer for the 
Bahamas. In connection with this announcement, we may 
refer to a communication from Prof. M. E. Henriksen, of 
Ohio University, published in Biologisches Centralblatt of 
August 15, with reference to a proposal for the establish- 
ment of a biological station in Greenland, which, it is 
urged, would be sure to yield results of great scientific 
importance. ‘‘ Back to nature’? is the ery of the writer, 
who insists that biological progress now depends upon the 


observation of the relationship of organisms to their 
environment rather than on microscopic work in the 
faboratory. 


Ever since the ‘fiftles, when the late Dr. H. Faleoner 
wrote a note on the subject, strenuous efforts have been 
made to discover the origin of the so-called ‘‘ bee-hole 
borings '’ which ruin the heart-wood of so much Burmese 
teak timber. Mr. E. P. Stebbing, who has been fortunate 
enough to discover the insect causing this serious damage, 
has recorded, albeit in a somewhat prolix manner, his 
investigations which led up to the discovery in a pamphlet 
published by the Calcutta Government Press under the 
title of ‘‘ The ‘ Bee-hole’ Borer of Teak in Burma.’’ The 
offender turns out to be the larva of a large moth, which, 
after living for some time in the bark, when about to 
pupate bores large channels right into the heart-wood of 
saplings. As the sapling grows into a tree the borings 
remain in the heart, and thus completely ruin the timber 
for many Suggestions are made with regard 
to remedial 


THREE out of the four biological papers in the issue of 
the Journal of the Straits Branch of the Royal Asiatic 
Society for July are by H. N. Ridley, director of the 
Singapore Botanical Gardens, and retate to botanical sub- 
jects. In the first the author discusses the Gesneracez of 
the Malay Peninsula, and in the second the aroids of 
Borneo, while in the third he continues his deseriptions 
of new and httle known Malay plants. In the one zoo- 
logical paper Mr. P. Cameron publishes a third contribu- 
tion to our knowledge of the Hymenoptera of Sarawak. 
Among short notes, Mr. H. C. Robinson, of the Selangor 
Museum, records from the district where he is stationed 
that rare mammal the pen-tailed tree-shrew (Ptilocercus 
lowei), hitherto known only from Borneo. 

THE flowering of bamboos, which a short time 
formed the subject of correspondence in Nature, is dis- 
cussed in a short article by Prof. F. A. Forel in the 
Gasette de Lausanne (August 1). In the spring a general 
flowering of the plants of Bambusa gracilis, a garden 
variety, took place at Morges, Canton Vaud, and flowering 
was observed at Nyon, Territet, Versoix, and Bex. The 
writer raises the questions whether the flowering is due 
to inherent causes or dependent upon climatic conditions, 
whether the seed produced is fertile, and whether all the 
plants die after flowering, and he requests that observations 
on these and similar points may be forwarded to him at 
the University of Lausanne. 

We have received the tenth volume of Dr. Otto Baschin’s 
“‘ Bibliotheca Gevographica,"’ dealing with the year 1901. 
The volume shows no specially new features, a certain 
advantage in publications of the kind, and it maintains 
the fulness and accuracy of its predecessors. 

In view of recent proposals to ‘‘ utilise ’’ Lake Titicaca, 
a paper on the basin of that lake, contributed by Mr. 
A. F. Bandelier to the August number of the Bulletin of 
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the American Geographical Socicty, is of more than usual 
interest. Mr. J. Russell Smith publishes a paper on the 
economic importance of the plateaux in tropic America in 
the same number, which also contains a well illustrated 
mountaineering paper on the Alaskan Range by Mr. Alfred 
FI. Brooks. 


An elaborate memoir on the commercial significance of 
the Suez Canal, by the late Herr Martin Voss, appears 
in the Abhandlungen of the Vienna Geographicat Society. 
Herr Voss’s paper contains much statistical and other 
information in small compass, and should be extremely 
useful, especialty if studied in relation to Ungard’s work 
on the same subject, recently published in Vienna. Herr 
W. Schjerning contributes to the same publication a paper 
on the equidistant projections used in cartography. 


A DESCRIPTION of a new apparatus for demonstrating the 
elementary principles of mathematical geography is given 
by Dr. Hermann v. Graber in Petermann’s Mitteilungen. 
The fundamental idea is the application of the orthogonal 
projection to the ordinary wire modet or “ tellurium,”’’: 
‘ orthogonal-tellurium.’’ Besides being 
the instrument affords the 


hence the name 
available for teaching purposes, 
means of making angular measurements with sufficient 
accuracy to be of use for rough work in the field. 


Tue scorification assay for gold telluride ores has long 
been believed to give low results by reason of volatilisation, 
and it is now seldom used for ores of that class, the assay 
by crucible being supposed to be more trustworthy. The 
results of a careful investigation of the subject by Mr. 
W. KF. Hillebrand and Mr. E. T. Allen, published in 
Bulletin No. 253 of the United States Geological Survey, 
show that the doubts entertained as to the accuracy of the 
dry method are not well founded. There is no reason 
to question the substantial accuracy of the crucible method. 
Indeed, it is clearly established that the fire assay by 
crucible for gold telluride ores gives results which are 
quite equal to these obtained by the wet way, provided 
due corrections are made for slag and cupel losses. The 
gold loss in the slag is very small, but the cupel losses 
are considerable, the cupeltation loss of gold by volatilisa- 
tion being small as compared with that by absorption. 


Tue Cripple Creek gold deposits in Colorado were dis- 
covered in 1891, and up to 1904 yielded 124,415,022 dollars 
of gold and 646,193 ounces of silver. The district was 
surveyed for the United States Geological Survey in 1894 
by Messrs. W. Cross and R. A. F. Penrose, and at the 
request and at the cost of the State of Cotorado it has 
now been re-surveyed by Messrs. W. Lindgren and F. L. 
Ransome, and a summary of the facts of immediate import- 
ance has been published (Bulletin No. 254). There are 
some 300 mines in the district, and every accessible one 
was cxamined. The deepest shaft is the Lillie, which is 
more than 1500 feet deep; and the productive district is 
covered by the area of a circle 3: miles in diameter. An 
interesting feature of the ore-deposits is the occurrence of 
gas which in some cases issues in large volumes. Analysis 
shows it to consist of nitrogen, with about 20 per cent. 
of carbon dioxide and a small quantity of oxygen. 


At the St. Louis Exhibition last year an investigation 
of the coals and lignites of the United States was earried 
out under the direction of the director of the United States 
Geological Survey, the sum of 6o000l. having been voted 
hy Congress for the purpose. Testing machinery was 
generously contributed by various manufacturers, and much 
valuable work was done with the plant, such an elaborate 
series of coat analyses having never before been made in 
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the United States. The preliminary report on the oper- 
ations of the plant, drawn up by Messrs. E. W. Parker, 
J. A. Holmes, and M. R. Campbell, the committee in 
charge, has been issued as Bulletin No. 261 of the United 
States Geological Survey, and is of far-reaching import- 
ance in the solution of the [uel and power problems upon 
which the varied industries of the United States depend. 
Most of the American bituminous coals and lignites can, 
it was found, be used as a source of power in a gas- 
producing plant, the power efficiency of bituminous coals 
when thus used being 2} times greater than their efficiency 
when used in a steam-boiler plant. Some of the lignites 
from undeveloped but extensive deposits in North Dakota 
and Texas showed unexpectedly high power-producing 
qualities. It was found, too, that some of the American 
coals and the slack produced in mining them could be made 
into briquettes on a commercial basis. 


Tue weather over the British [Islands has been very 
unsettled during most part of the last week, rainfall being 
very prevalent generally; in the south of England and all 
the western districts the amount was much above the 
average. Strong gales occurred in many places, especially 
on the western and southern coasts, and the sea has been 
very rough at times. The Meteorological Office reports on 
Tuesday showed a considerable improvement, with clear 
sky over most parts of the kingdom, but a renewal of 
unsettled weather was anticipated in the western and 
northern districts. The rainfall from January 1 is. still 
below the average in most districts, the deficiency amount- 
ing to about four inches in the north-east of England, but 


in the north of Scotland and Ircland the fall is considerably 
above the average. 


THE assistant director of the Meteorological Service of 
Canada (Mr. B. C. Webber) has prepared a very useful 
paper entitled ‘‘ The Gales from the Great Lakes to the 
Maritime Provinces." The tables show the number of 
areas of low barometric pressure, and gales, with inform- 
ation regarding them, for each month of thirty-one years 
(4874-1904). The results are published primarily for the 
use of the forecast officials in the Dominion, but they are 
valuable for reference by other persons. On the average, 
November is the stormiest month on the Great Lakes, 
and January in the Maritime Provinces; December and 
February also give a high percentage of storms. The 
diminution in the number of gales in March and September 
is npposed to the old idea of the stormy character of the 
periods of the equinoxes. The author states that the 
figures afford ample ground for suspicion that towards the 
Maximum of sun-spots there is a maximum of low pressure 
areas, and that at the sun-spot minimum there js a paucity 
of such areas. The work has, of course, been prepared 


under the direction of Mr. R. F. Stupart, the director of 


the service. 


WE have received the Jahrbiicher of the Austrian Central 
Olfice for Meteorology and Terrestrial Magnetism for the 
year 1903; the work consists of two large quarto volumes, 
containing (1) carefully prepared results of 400 stations, 
and (2) special discussions, including an important con- 
tribution by M. Margueles on the energy of storms, being 
an elaborate mathematical analysis of that branch of the 
physics of the atmosphere; a discussion of much interest 
for weather prediction, by Dr. F. M. Exner, in connection 
with the behaviour of the weather during conditions of 
high atmospheric pressure to the north of the Alps, illus- 
trated by a number of weather charts ; also comprehensive 
researches relating to the formation and propagation of 
thunder and hail storms, by K. Prohaska. We have before 


NO, 1872; VoL, 72]| 


NaALCKE 


[SEPTEMBER 14, 1905 


directed attention to the value of the observations made at 
the high-level stations in the Austrian system; thirty-two of 
them have an altitude of 1000 to 1500 metres, fifteen others 
from 1500 to 2500 metres, and the Sonnblick 3106 metres. 
Meteorologists are much indebted to Dr. Pernter, the able 
director of the service, for the publication in extenso of 
the hourly results at some of these mountain stations. 


Mr. Wa. Butter, of 20 Crosby Road, Southport, whose 
‘“ swingcam ’’ camera stand was referred to in Nature of 
May 25 (p. 89), has sent us a series of twelve small prints 
of photographs of the recent partial eclipse taken by his 
son, who is only fifteen years of age, with the use of the 
apparatus. The pictures are clear, and show several phases 


of the partial eclipse very distinctly. 


-\ List of scientific papers publashed by the National 
Physical Laboratory, or communicated by members of the 
staff to scientific societies or institutions, or to the technical 
journals, has just been issued. During 1900 and 1904, 
thirty-three papers on work connected with the laboratory 
were prepared and published by members of the staff, and 
in addition eleven papers were published by members of 
the staff independently. 


Messrs. Macmitcan axp Co., Lrp., will publish shortly 
‘The Chemistry of the Proteids,’? by Dr. Gustav Mann, 
of the physiological laboratory at Oxford. This book is 
based upon the second edition of Dr. Cohnheim’s ‘‘ Chentie 
der Eiweisskérper,’’ and has been prepared with the 
author’s sanction. Dr. Cohnheim’s work, which in_ its 
second edition has been entirely re-modelled, is of special 
interest to professional chemists, both organic and in- 
organic, but particularly to biologists, including zoologists, 
physiologists, and pathologists; while among the special 
features of Dr. Mann’s book are, that for the first time 
the chemical derivatives of albumins and proteids are so 
arranged as to give a clear idea of the evolution from 
simple into more complex compounds, and for the first 
time also a very full account of the synthetic work of 
Curtius and Fischer is given. 


OUR ASTRONOMICAL COLUMN, 


Nova Aguirz: No. 2.—Very little further news of Nova 
Aquila is yet to hand, but Circular No, 79 of the Niel 
Centralstelle informs us that several visual observations 
of the star's magnitude and position have been made. 

Prof. Max Wolf reports that, according to observations 
made at the Kénigstuhl Observatory on September 4, at 
gh. 300m. (Kénigstuhl M.T.), the magnitude was 9-3. 
The position was determined as R.A.=18h. 54m. 24s., 
dec. =—4° 39’ (1855). 

A telephone message to Kiel from Dr. P. Guthnick on 
September 6 gave the following positions :— 


1855. R.A. =18h. 54m, 25s., decl. = - 4° 38'S 

1905. i Te Baits ZSky op -—4 3478 
and stated that the magnitude on September 5 was about 
10-2, whilst the star was of a yellowish colour. A star 
of magnitude 10-5 precedes the Nova by t1os., and is 
o'.7 north of it. As the present Nova is the second known 
to have appeared in the constellation Aquila, it will be 
designated, according to precedent, Nova Aquilze No. 2. 
The first Nova Aquila was discovered in July, 1900, on 
one of the Draper memorial chart plates which had been 
taken on July 3, 1899, and exhibited the character- 
istic ** Nova” bright-line spectrum. The object itself was 
recorded for the first time, as a seventh magnitude star, on 
a plate taken on April 21, 1899. 


VaRIATION OF A NewLy Discoverep AsTEROID.—Accord- 
ing to a telegram from the Kiel Centralstelle, Dr. Palisa 
has found that the minor planet rq03 OY, which was dis- 
covered by Prof. Max Wolf on August 23, is subject to a 
remarkable fluctuation of magnitude. When discovered, 


SEPTEMBER 14, 1905 | 


this asteroid had a magnitude of 11-3, and on August 31 
Dr. Palisa recorded it as being of the eleventh magnitude ; 
at ith. 44m. (Vienna M.T.) on September 5, however, it 
had sunk to the twelfth. 

The position of this body at rih. 39-9m. (K6nigstuhl 
M.T.) on August 23 was R.A.=22h. 37-9m., dec. = —7° 55’, 
and on September 5d. ith. 44m. (Vienna M.T.) 
eee heer. 47-35.. dec.——ge 5/45) 


INTERPRETATION OF SPECTROHELIOGRAPH PicTURES.~ In 
No. 4044 of the Astronomische Nachrichten, M. N. Donitch 
discusses the results obtained by Messrs. Hale and Eller- 
man, regarding the different chromospheric layers shown 
on their spectroheliograph negatives, in a new light. He 
points out that in spectrograms of the chromosphere taken 
during total eclipses of the sun, the lower layers of the 
eruptions, i.e. those nearer to the moon’s limb, appear to 
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be the most extensive, but in Prof. Hale’s photographs | 


(plate v., No. 1, vol. xix., of the Astrophysical Journal) 
the opposite appears to be the case, the higher, less dense 
lavers being more extensive than those near to the photo- 
sphere. 

This discordance -between the two results is, in the 
opinion of M. Donitch, only apparent, and may be ex- 
plained by the suggestions he advances. He assumes that 
the inequalities on the surface of the photosphere are so 
small as to be incomparable with those in the layers of 
calcium vapour which overlay it. Where this vapour is 
thin it will only produce the ordinary narrow reversal, 
producing on the negative a calcium area which is at a 
low pressure, and, therefore, according to Messrs. Hale 
and Ellerman, is situated in the upper regions of the 
chromosphere. This same reversal is also shown by the 
vapours, which are, in reality, at a greater elevation, so 
that, using the monochromatic reversal, one obtains on the 
photograph the forms of the calcium clouds of which the 
temperature and pressure are relatively low, whatever may 
be their elevation above the photosphere. For this reason, 
as M. Donitch believes, the first photograph, which shows 
more extensive areas of calcium vapour, and according to 
the Yerkes observers represents simply the upper layers of 
the disturbed areas, really also represents the thinner 
extensive layers of vapour which are shown on eclipse 
spectrograms as the broad bases of the eruptions. 

A second photograph taken with the secondary slit set 
on the broadened H reversal (A=396-2 wu) only registers 
those layers of calcium vapour which, being part of a 
thick layer, are subjected to a sufficient difference of 
temperature and pressure to produce the broadening; and 
these may, in many cases, be at a greater elevation than 
the thin layers shown as part of the ‘“‘ calcium’ area on 
the first photograph. 

Similarly in regard to the two photographs shown on 
plate viii. of Messrs. Hale and Elterman’s paper, M. 
Donitch helieves that it is the second, taken with the 
secondary slit set at A 3968-6, that reveals the general 
distribution of the vapours in projection, whereas the first 
only reproduces the higher agglomerations of the vapour 
which dominates the lower layer. 


THE OBSERVATORY OF PaRIs.—M. Leewy’s report for the 
year 1904 is far too lengthy to be reviewed as a whole in 
these columns, but one or two of the more important 
details may be mentioned. In his introduction, the director 
mentions the progress made during the year in the Eros 
eampaign, and also indicates how the photographs of the 
moon, taken for the large atlas he is preparing, afford 
evidence that the moon, and, inflerentially, the planets, 
solidified [rom the surface towards the centre. 

M. Bigourdan has temporarily arrested his observations 
of nebulze with the equatorial of the east tower in order 
that the dome and instrument may be prepared for the 
determination of the absolute constant of aberration by 
M. Loewy’s new method. 

A study of the garden meridian circle showed that a 
difference of o”-45 existed between the readings of the two 
circles. Various possible causes for this discrepancy were 
examined, and finally it was discovered that the method 
of illuminating the microscope wires was at fault. The 
microscopes have been replaced by others, and the differ- 
ence thereby eliminated. 

The astrophysical department is awaiting the arrival 
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of apparatus before making celestial observations, but in 
the meantime M. Hamy has carried out several laboratory 
researches, the chief of which related to the constancy of 
wave-lengths in the solar spectrum. He found that when 
the temperature of cadmium vapour in a vacuum tube was 
raised about 15° C., in the neighbourhood of 300° C., the 
line at A 508 diminished several units of the order of 
1 #X10-°, and he suggests that the variation of tempera- 
ture in the solar atmosphere may produce similar results. 

During 1904, 80 catalogue and 31 carte plates were 
obtained in connection with the carte du ciel operations, 
whilst 67 plates containing 16,656 star-images were 
measured. 


AN ELECTRIC MICROMETER.* 


"THERE is no finality in experimental] measurement. 

In physics it is a common experience for a present- 
day worker, with better appliances and a wider horizon 
than his forerunners, to surpass all previous experimental 
worl: in accuracy. As knowledge increases it becomes 
more minutely exact, and nowadays the physicist has often 
to measure lengths much less than anything visible in 
any microscope. 

There are various means of measuring small distances. 
We will take them in order, commencing with the least 
sensitive :—(1) The unaided eye cannot perceive munch less 
than 1/10 millimetre. (2) With the aid of the microscope 
the eye can see as little as 1/5000 millimetre. (3) The 
measuring machine used for engineering gauges will detect 
differences of 1/8000 millimetre. (4) By using interference 
bands of light we can perceive movements of 1/100,000 
millimetre. (5) In the optical lever a beam of light falls 
on a pivoted mirror; if a body push the mirror at a point 
very near the axis of the pivot the beam of light is deflected 
by a large angle. By this means a movement of the body 
by 1/400,000 millimetre may be detected. (6) The most 
modern and sensitive method, the electric micrometer, is 
due to Dr. P. E. Shaw, who produced it in 1900, and 
has improved it until he can now measure less than 
1/2,000,000 millimetre. The nucleus of the apparatus is 
shown in the figure. A fine screw m has a graduated head 
x. The screw in rising pushes up the long arm of a 
lever pivoted at B. The short arm of the lever falls, and 
in so doing Iets down the long arm of a second lever. 
This process is carried on through six levers, which all 
rest under their own weight on the blocks shown. The 
Jast lever carries a measuring point p, just above which 
is a measuring surface g. If the joint leverage of the 
lever system be 2000/1, an upward movement of the screw 
point M by 1/1000 millimetre produces an upward move- 
ment of P by 1£/2,000,000 millimetre. 

As a simple example, suppose we wish to find the 
thermal coefficient of expansion of the rod R, we proceed 
thus :—Bring p and Q into contact. The screw M is 
worked up, while a telephone (Tel.), in the electric circuit 
shown, is on the observer's head. When P touches Q a 
circuit is completed, and the telephone sounds. Read the 
graduated disc x. Now lower the temperature of R by 
any desired amount, taking care that little or no heat 
reaches the pillars F’ or any part but R. Rk contracts, and 
by working screw M up the observer causes P to touch @ 
again; the telephone sounds, and N is again read. The 
expansibility can thus be found, when we know the move- 
ment of p and the change in tempera:ure. 

The screw, the levers, and the frame F’ are all carried 
by a massive girder 1. The whole is surrounded by a 
box thickly wrapped in Ielt to minimise temperature 
changes, and is suspended by long rubber cords from the 
ceiling, to insulate the measuring apparatus from vibra- 
tion. 

The screw m is not touched by hand, but is worked 
by a pulley cord of rubber which passes from a hand 
pulley round pulley o. This is done to avoid the com- 
paratively rough touch and tremor of the hand. There 
are many precautions as to shape, size, cleanliness, and 
other matters which must be observed. 


I Based upon a paper by Dr, P. E. Shaw read before the Royal Society. 
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The smallest measurements ever yet made, viz. 
I 2,000,000 millimetre, were in connection with the move- 
ments of a telephone diaphragm. The problem was to 
find what movement of the diaphragm produces a sound 
which is only just audible. 

This is done as follows :—Place a telephone to the ear 
and pass through it a steady current. On stopping the 
current a sharp sound is heard in the telephone. Alter the 
strength of the current until when it is stopped the sound 
can only just be heard. Observe on a galyanometer the 
strength of that current (c). Next put the telephone in 
the electric micrometer in place of the rod R, pass the 
current (c), and measure the movement of the diaphragm 
in the usual way. This movement then produces a sound 
in the telephone which is just audible. 

Another use of the instrument is to measure the sparking 
distance between two surfaces, the potential difference of 
which is known. The surfaces used are p, Q in the figure. 
Suppose the potential difference between these surfaces is 
very small, say 1 1000 volt. Find the contact position 
as above, and draw Pp away from 9. Now make the 
potential difference between Pp and Q equal to 1 volt. On 
making Pp approach g the contact position has changed 
by an amount p. Thus the sparking distance for 1 yolt 
is p (supposing the spark distance for 1'1000 volt is 
negligible). This is found to be about 1 100,000 mm. 
the constitution and molecular pro- 
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jt is evident that, in an address of this kind, it will be 
impossible to take up every stock disease, but 1 think you 
will agree with me that those shown on this table are 
among the most important :— 

East Coast Fever; ordinary Redwater or Texas Fever; 
Biliary Fever of Horses; Malignant Jaundice of Dogs; 
Nagana or Tsetse-fly Disease; Trypanosomiasis of Cattle ; 
Rinderpest; Horse-sickness; Catarrhal Fever in Sheep; 
Heart-water of Sheep, Goats, and Cattle. 

Now we may group these diseases in various ways; for 
example, as below, where they are divided into two main 
divisions: -1 division, in which the parasite is known; 
and B division, in which the parasite is unknown. 


cl. Parasite known. 

I. Diseases caused by parasites belonging to the genus 
Piroplasma :— 
(1) East Coast Fever (Koch), P. parvum. 
(2) Redwater or Texas Fever, P. bigeminum (Theiler). 
(3) Biliary Fever of Horses, Mules, and Donkeys, 

equi. 
(4) Malignant Jaundice of Dogs, P. canis. 
I]. Diseases caused by parasites belonging to the genus 
Trypanosoma :— 

(1) Nagana or Tsetse-fly Disease, T. 
and Plimmer). 

(2) Trypanosomiasis of Cattle, T. 


1B, 


brucei (Bradford 


thetlert (Bruce). 


B. Parasite unknown. 
J. Rinderpest. 
11. Horse-sickness. 
Catarrhal Fever of Sheep. 
Heart-water of Sheep, Goats and Cattle. 


J. DisEASES CAUSED BY PARASITES BELONGING TO THE GENUS 
PIROPLASMA. 


(1) East Coast Fever. 

The first important stock disease I would direct your 
attention to, then, is East Coast Fever. This name was 
given to it by Prof. 
Robert Kach, of Berlin. 
In the Transvaal the 


disease is usually called 
Rhodesian Redwater. 


This term is not a 
good one, since the 
disease is not restricted 


Fic. 1.—The Electric Micrometer. 


perties of matter there are obvious possibilities before this 
apparatus, for by it we can bring two surfaces of any 
hard metal to molecular distance (or less) from one another, 
and keep them there while any desired physical change is 
produced in the surfaces or in the medium surrounding 
them. 


THE BRITISH ASSOCIATION. 
SCION I 
PIIYS1OLOGY. 


OPENING AppRESS BY CoLoneL D. Bruce, M.B., F.R.S., 
C.B., PRESIDENT OF THE SECTION. 


The Advance in our Knowledge of the Causation and 
Methods of Prevention of Stock Diseases in South Africa 
during the last ten years. 

TEN years ago, when 1 first came to South Africa, I 
was led to take an interest in the various great stock 
diseases which do so much damage and so retard the 
progress of South Africa as a stock-raising country. I 
thought, therefore, that a good subject for my address, in 
the centre of the foremost stock-raising Colony of South 
Africa, would be a review of the work done in advancing 
our knowledge, during the last ten years, of the causation 
and methods of prevention of stock diseases in South 
Africa. South Africa is particularly rich in animal 
diseases, every species of domestic animal seemingly having 
one or more specially adapted for its destruction. Now 
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to Rhodesia, nor did it 
arise there, nor is this 
a disease similar to the 
ordinary Redwater. 
Ten years ago, East Coast Fever was unknown in the 


Transvaal. The first known outbreak occurred only 
some three and a half years ago, when it broke 
out at Woomati and Neilspruit, in the Barberton dis- 
trict, and in the east of the Colony. The disease 


had broken ont some time previously in Rhodesia, and 
the outbreaks in both Colonies were due to infection 
from Portuguese territory. Although this disease has only 
been introduced to the country during the last few years, 
it has already produced an enormous amount of damage 
among stock, and is probably the most dangerous disease 
that the people of the Transvaal have to cope with at the 
present time, and for some years to come. 

In the Annual Report of the Transvaal Department of 
Agriculture there is a most excellent report by Mr. Stock- 
man, the then Principal Veterinary Surgeon, on the work 
of the veterinary division for the year 1903-1904. .\ large 
part of this report is given up to East Coast Fever, and 
I must here express my indebtedness to Mr. Stockman 
for much of the following account of this disease. In the 
same Annual Report there is also an account by Dr. 
Theiler, the Veterinary Bacteriologist, of the experimental 
work. Messrs. Stockman and Theiler evidently worked 
together, and I must congratulate them on the immense 
amount of good, useful work done by them, and JT would 
also congratulate the Government on having had the 
services of two such accomplished and energetic gentlemen 
during the late troublesome times. Unfortunately for the 
Transvaal, Mr. Stockman has accepted the post of 
Veterinary Adviser to the Board of Agriculture in England, 
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but I have no doubt his successor, Mr. Gray, from 
Rhodesia, will continue the good work begun by him. 

East Coast Fever was first studicd by Prof. Isoch at 
Dar-el-Salaam, in German East Africa, and he at first 
mistook it for ordinary Redwater. It seems to occur as 
an endemic disease along a great part of the Fast Coast 
of Africa, but appears to be restricted to a narrow belt 
along this coast-line. The cattle inhabiting this region 
have become immune to the disease, and are, therefore, 
not affected by it. Cattle passing through the Coast 
district to the interior, or brought to the Coast district 
from the interior, are apt to take the disease and die. 
It was by the importation of cattle, therefore, which had 
passed through the dangerous Coast district that the discase 
was introduced into Rhodesia and into the Transvaal. 
On this map which 1 throw on the screen I have marked 
ut the probable endemic area of this disease, and in the 
next slide the present distribution of the disease in the 
Transvaal is also marked out. 

Nature of the Disease.—This disease only attacks cattle, 
but in them is an exceedingly fatal malady: in every 
hundred cattle attacked only about five recover from the 
disease. The duration of the disease after the first 
symptoms have occurred is about ten days. 

The cause of the discase is a minute blood parasite 
called the Piroplasma parvum (Theiler). This parasite 
lives in the interior of the red blood corpuscles. 


vet he 


| now throw on the screen a representation of the blood | 


from a case of Rhodesian Redwater, magnified about a 
thousand times, showing these small piroplasmata in the 
interior of the red blood corpuscles. As in the case of so 
many of these blood diseases, the parasite causing it is 
carried from the sick to the healthy by means of a blood- 
sucking parasite. In this particular disease the tick which 
most commonly transfers the poison or living parasite 
from one animal to another is known as the “ brown 
tick,” Rhipicephalus appendiculatus. Woch supposed that 
the common ‘blue tick"? was the agent. The credit 
belongs to Dr. lounsbury and Dr. Theiler of having shown 
that it is chiefly the ‘* brown tick ’? which acts as carrier; 
but Theiler has proved that R. simus is also able to 
transmit the disease. Without the intervention of a tick, 
so far as we know at present, it is quite impossible that 
the parasite of this disease can be transferred from one 
animal to another. For example, if we take a quantity 
of blood containing enormous nuinbers of these piroplas- 


mata, and inject it into the blood circulation of a healthy | 


animal, the latter does not take the disease. In the same 
way, if cattle affected by East Coast Fever are placed 
among healthy cattle in a part of the country where none 
of these ‘‘ brown ticks ” are found, the disease does not 
spread. It is evident, therefore, that some metamorphosis 
of the parasite must take place in the interior of the tick, 
and this new form of the parasite is introduced by the 
tick into a healthy animal, and so produces the disease. 
In this particular disease the virus or infective agent is 
not transmitted through the egg of the tick, as is the 
case in some of these parasitic diseases, but only in the 
intermediate stages of the tick’s development; that is to 
say, the larva which emerges from the egg of the tick is 
incapable of giving the disease. What happens is this. 
The larva creeps on to an infected animal and sucks some 
of its blood. 1t then drops off, lies among the roots ol 
the grass, and passes through its first moult. The 
nympha, which is the name given to the creature after 
its first moult, is capable of transferring the disease to a 
healthy animal: that is to say, if it crawls on to a healthy 
animal and sucks blood from it, it at the same time infects 
this healthy animal with the germ of E.C.F. In the same 
way, if a nympha sucks infected blood from a sick animal, 
it is able, after it has moulted into the adult stage or 
imago, again to give rise to the disease if placed, or if 
it crawls, upon a healthy animal. 

The Life-history of the Brown Tick.—1 throw on the 
screen a slide representing the four stages of the life- 
history of the brown tick: The egg, the larva, the 
nympha, and the adult or imago. The eggs are laid on the 
surface of the ground by the adult females, which deposit 
several thousands at a time; and these hatch out naturally, 
if the weather is warm and damp, in twenty-eight days. 
But this period of incubation of the eggs may vary very 
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greatly owing to differences in temperature. Immediately 
after the larva is born it crawls to the summit of a blade 
of grass or grass stem, and there awaits the passage of 
some animal. If an ox passes by and grazes on the 
grass, the tick at once crawls on to the animal, and, 
having secured a favourable position, starts to suck the 
ox’s blood. It remains on the ox for some three or more 
days, when, having filled itself with blood, it drops off 
and lies among the grass. The first moult, under favour- 
able conditions, takes twenty-one days, when the nympha 
emerges. In the same way the nympha crawls on to an 
animal and fills itself with blood. As a nympha it also 
remains on the animal for about three or four days. It 
again drops off into the grass, and at the end of eighteen 
davs emerges from its second moult as the perfect adult 
male or female, The males and females again crawl on 
to an ox, where they mate. After this the female tick 
ingests a large quantity of blood, which is meant for the 
nourishment of the eggs, and again drops off, sometimes 
as early as the fourth day, into the surrounding grass. 
After about six days she lays her eggs in the ground, and 
the cycle begins again. 

These ticks are very hardy, and in the intermediate 
stages can resist starvation for long periods, so that a 
larva or nvmpha or adult tick may remain perched at the 
end of a blade of grass for some months without finding 
an opportunity of transferring itself to a suitable animal. 
On this account it comes about that even if all infected 
cattle are removed from a field the ticks in that field will 
remain capable of transferring the infection to any healthy 
cattle which may be allowed into this field for a period 
of about a year. At the end of a year or fifteen months, 
however, the infective ticks are all dead, and clean cattle 
may be allowed into the field without any risk. If one 
takes these facts into consideration it will be seen that a 
single ox may spread this disease for a distance of some 
200 miles, if trekking throngh the country at the average 
rate of ten miles a day. For example, an ox is infected 
by a tick; for fourteen days the animal remains apparently 
perfectly well; it has no signs of disease, nor has it any 
fever. It is capable of doing its ten miles’ trek a day. 
At the end of fourteen days the temperature begins to rise, 
and the animal begins to sicken with the disease, but for 
the next six days the ox is, as a rule, able to do its 
ordinary day’s march. During most of this time the 
brown ticks have been crawling on to this ox, becoming 
infected, and dropping off every three or four days. It 
can readily, therefore, be seen how much mischief a single 
infected animal can do to a country between the time 
of its being infected by the tick and its death some twenty- 
four days later. .\s a matter of experience, however, the 
disease has never been found to make a jump in this way 
of more than fifty or sixty miles, as, of course, it is very 
rare that a transport carrier will take his oxen more than 
that distance during the twenty days. 

At the present time it may be said that there are about 
500 infected farms in the Transvaal. During last year 
some 15,000 cattle have died of the disease, and in the 
affected districts it may be said that there are still some 
30,000 cattle alive. When one considers the value of the 
cattle dead of this disease, which may be said to be about 
200,0001., it is evident that money spent on the scientific 
investigation of the causes and prevention of stock diseases 
is money well spent. 1 am informed that all the South 
African Governments are cutting down their estimates 
this year, and are inclined to reduce their veterinary staffs 
and the amounts devoted to research regarding animal 
diseases. Ladies and gentlemen, if this is so, 1 have no 
hesitation in saving that this is the maddest sort of 
economy and the shortest-sighted of policies. 

Methods of combating the Discase.—During the last 
three years an immense amount of work has been done 
in the elucidation of this disease—how the animals are 
infected, how the poison is spread from the sick to the 
healthy, and so on. In 1903 Prof. Koch was asked by 
the South African Colonies to study this disease, in order 
to try to find some method of artificial inoculation or 
some other means of prevention. He did his work in 
Rhodesia, and especially directed his energies towards dis- 
covering some method of preventive inoculation. At first 
it was thought that he would be successful in this quest, 
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as in his second report he announced that he had succeeded 
in producing a modified form of the disease by direct 
inoculation with the blood of sick and recovered animals. 
As you are all aware, the only method of conferring a 
useful immunity upon an animal is to make it pass 
through an attack of the disease itself, so modified as not 
to give rise to above a few deaths in every hundred 
inoculated. This is the method that has been employed 
in such diseases as Rinderpest, Anthrax, Pleuro-pneumonia, 
and many other diseases. The great difficulty in this 
disease in finding a method of preventive inoculation is 
the fact that the blood of an affected animal does not 
give rise to the disease in a healthy one when directly 
transferred under the skin of the latter. It is only after 
its passage through the body of the tick that the parasite 
is able to give rise to the disease in a healthy animal. 
It is evidently, on the face of it, difficult to so modify 
the parasite during its sojourn in the tick’s body as to 
reduce its virulence to a sufficient degree. 

Prof. Koch in his third and fourth reports recommended 
that cattle should be immunised by weekly or fortnightly 
inoculations of blood from recovered animals, extending 
over a period of five months. Even though this method of 
Koch had given the desired result, viz. that it rendered 
the inoculated cattle immune to the disease, it is evident 
that the method itself can hardly be made a practicable 
One on a large scale in the field. The expense and trouble 
of inoculating cattle on twenty different occasions would 
be very great. It is apparent now that Prof. Koch fell 
into error through mixing up East Coast Fever with 
ordinary Redwater. His plan of preventive inoculation 
was, however, tried on a large scale in Rhodesia by Mr. 
Gray, now the P.V.S., Transvaal, and found to be useless. 
At present, therefore, we must look to some other means 
of preventing the disease and driving it out of the country 
than preventive inoculation. ; 

Dipping.—Much can be done to prevent the spread of 
this disease by ordinary methods. For example: in the 
case of Texas Fever in Queensland dipping cattle in solu- 
tions of arsenic or paraffin, in order to destroy the ticks, 
has met with very fair success; but in the case of this 
disease we cannot expect to get as good results as in the 
case of Redwater. The species of tick which conveys 
Texas Fever remains on the same animal through all its 
moults, instead of falling to the ground between each 
different one. If it is not possible to spray or dip cattle 
oftener than once in ten or fifteen days, it is evident that 
ticks may crawl upon such animals, become infected, and 
drop off every three or four days, and so escape destruction 
by the dipping solution. At the same time every infected 
tick that is killed by spraying or dipping operations is a 
source of infection destroyed. 

Fencing of Farms.—Again, the fencing of farms must 
also be useful in the same direction. As the ticks do not 
travel to any extent when they fall among the grass, it 
is evident that the cattle on a clean farm which is properly 
fenced will not become infected by this disease, although 
all the country round about should be infected. This 
fencing of farms and subdividing the farm itself into 
several portions is a most important factor in the preven- 
tion of contagious diseases amongst stock. I[t is, of 
coursc, impossible that this can be done at once, as the 
expense would be prohibitive. 

Moving Cattle from Infected Pasture to Clean Pasture. 
—From a study of this disease and a study of the life- 
history of the tick it is evident that by a combination of 
dipping or spraying the cattle so as to destroy almost all 
the ticks, slaughtering the sick, and moving the apparently 
healthy on to clean veld—and repeating this, if necessary, 
a second or third time—it is obvious that by these means, 
if circumstances are favourable, an outbreak of this disease 
may be nipped in the bud without much loss to the stock. 

Stamping out the Disease.—In May, 1904, an_inter- 
Colonial Conference held at Cape Town resolved that the 
only effective method of eradicating East Coast Fever is 
to kill off all the cattle in the infected areas, and to leave 
such areas free of cattle for same eighteen months. By 
this means all the centres of infection would be destroyed, 
and at the end of eighteen months, as all the infected ticks 
would be dead, it is evident that the disease would be 
completely stamped out. There is no doubt that this 
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drastic method would be the quickest and most complete 
one of getting rid of this extremely harassing disease. 
lf compensation were given, it could be done at a cost of, 
say, a quarter of a million. The Government decided, 
however, that on account of the difficulty of carrying out 
such a drastic scheme another policy had to be considered. 
This policy provides for the fencing-in of infected farms, 
places, lands, or roads, on generous terms; the compulsory 
slaughter of stock with compensation in the case of isolated 
outbreaks; the removal of all oxen from infected or 
suspected farms; and, lastly, the stabling of milch cows 
in infected areas. It is quite evident that under this less 
drastic policy the final stamping-out of the disease will 
be a much slower process than if the more drastic scheme 
of compulsory slaughter of all cattle on infected areas 
had been carried out. The benefits, however, from the 
modified scheme are undoubted; and if carried out 
thoroughly and intelligently for a period of several years 
will probably result in the stamping-out of the disease. 

Allow me to sum up in regard to the advance in our 
knowledge of this important stock disease during the last 
ten years. Ten years ago nothing was known. Now the 
causation of the disease has been made out very fully; 
the parasite that causes it is known; the ticks which carry 
the infection are known. Although no method of con- 
ferring immunity on healthy cattle has been found out, or 
any medicinal treatment discovered which will cure the 
sick animal, yet our knowledge of the life-history of the 
parasite and the ticks enables regulations to be framed 
which, if patiently carried out, must be crowned with 
success. 

(2) Redwater or Texas Fever. 

I may dismiss this disease in a few words. 
interesting disease and of great 
farmers. It only affects cattle. 

Geographical Distribution.—It 
almost every pari of the world. [It was first studied in 
North America; hence the name ‘Texas Fever. Te 
Kilborne and Smith is due the honour of elucidating the 
causation of this disease, and their work forms one of 
the most interesting chapters in the history of pathologica: 
science. They discovered that it was caused by the 
presence in the red blood corpuscles of a protozoal para- 
site closely related to the parasite found in E.C.F.—the 
Piroplasma parvum. This organism is called Piroplasma 
bigeminum. They further discovered that this parasite 
was conveyed from sick to healthy cattle by means of a 
tick. They also showed that the cattle born and bred in 
certain southern districts are immune to the disease, 
whereas cattle in the northern districts are susceptible. 
Hence, if southern cattle were driven into the northern 
district, they gave rise to a fatal disease among the 
northern cattle; and, vice versd, if the susceptible northern 
cattle were driven into the southern district among the 
apparently healthy cattle of that district, they took Texas 
Fever and died. 

Texas Fever was introduced about 1870, and is now 
endemic throughout most of South Africa. For many 
years the native cattle have been immune to the disease; 
that is to say, on account of being born and bred in a 
Texas Fever locality they had inherited a degree of resist- 
ance to the disease which enabled them to pass through 
an attack when they were young, and so they became 
immune. But there is one peculiarity about Texas Fever 
which does not occur in Rhodesian Tick Fever, and that 
is that the blood of an animal which has recovered from 
Texas Fever remains infective—the germs remain latent 
—and so the native cattle of South Africa, although 
apparently healthy, are capable of infecting imported 
susceptible cattle with this very fatal malady. This is 
what makes it so difficult to import prize stock intg this 
country. 

When the Boers visited Mooi River, at the beginning 
of the war, they found a prize short-horn carefully stabled 
in Mr. P. D. Simmon’s farm. They killed most of his 
stock for food, but left this short-horn bull alive. When 
they left the farm they turned this bull into the nearest 
field, in order, of course, that it might procure food. 
They had much better have eaten it. It promptly took 
Texas Fever and died. 

This disease, then, has become of secondary importance 


lt is a most 
importance to stock 


is a disease found in 
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to South Africa in these days. The native cattle have 
become naturally immune, and the disease is only fatal 
to susceptible imported cattle. This, of course, discourages 
the importation of prize stock; but with the knowledge 
We possess it ought to be possible, by good stabling and 
prevention of contact with tick-infected cattle, to keep the 
prize stock alive for a reasonable time. The question of 
the feasibility of immunising the prize stock while calves 
in England might be considered. 

In regard to methods of conferring immunity on 
susceptible cattle many have been tried, but none are 
absolutely free from risk. 

We may sum up ih regard to Redwater or Texas Fever 
by saying that our knowledge of its causation and methods 
of prevention is much the same as it was ten years 
ago. The work done by Smith and Nilborne on this 
disease was of such a brilliant nature, and was done so 
thoroughly, that little has been left for later workers to do. 


(3) Biliary Fever of Horses, Mules, and Donkeys. 

This is a disease of horses, mules and donkeys very 
similar to Redwater in cattle, and is caused by a closely 
allied parasite, the Piroplausma equi, discovered [or the 
first time in South Africa by Bordet, Danysz, and Theiler, 
and named by Laveran of Paris. 

It is similar to Redwater, in that animals which have 
recovered from the disease remain a source of infection 
during the remainder of their lives to susceptible animals. 
The native South African horse is, like the cattle, immune 
to the disease. It is also conveyed by a tick, which has 
been shown by Theiler to be the ‘‘red tick’? (Rhipt- 
cephalus evertst), the infection being taken in the nymphal 
and transferred in the adult stage. Theiler has also made 
the very important ohservation that if a horse is injected 
with blood from a donkey which has recovered from the 
disease, as a rule a mild form of the disease is produced, 
so that this opens up a method of immunising susceptible 
horses which may probably prove of practical value. 
Theiler has also made another curious discovery. This 
disease of horses was found to greatly complicate certain 
immunising experiments he was making against Horse- 
sickness. He Tound he was introducing the Piroplasma 
equi at the same time he injected Horse-sickness virus. 
But he found out that as the virus of Horse-sickness keeps 
its virulence for years, whilst the Pircplasma equi dies 
out in a short time, this danger could be avoided by keep- 
ing the Horse-sickness serum and virus for some time 
before using it. 


(4) Malignant Jaundice of Dogs. 

This disease is most important to sportsmen or to im- 
porters of valuable dogs, as most of these are attacked 
sooner or later by this disease, and most of them succumb. 
It is also caused by a species of Piroplasma (Piroplasma 
canis), and is spread by the dog tick (Haemephysalis 
leachit). 

Like Redwater and Biliary Fever, the blood of dogs 
which have recovered remains infective. 

The story of the tick infection is a curious one, and 
the credit of its discovery is due to Lounsbury. It is only 
in the adult stage that the tick is capable of producing 
the disease. It is therefore evident that the Piroplasma 
must remain latent in the egg, the larval and nymphal 
stages, and only attain activity in the adult stage. 

According to Theiler there exists a peculiar phenomenon 
which may be made use of to confer immunity. The 
blood of a dog which has recovered from this disease and 
has been hyper-immunised is, as mentioned above, capable 
of giving rise to the disease in a susceptible dog. Now, 
il serum be obtained Irom this blood and a quantity added 
to a small amount oI the blood, this infected blood loses 
its infectivity and no disease results. 


II. DisEasES CAUSED By PARASITES BELONGING TO THE 
Genus TRYPANOSOMA. 


(1) Nagana or Tsetse-fly Disease. 
We now come to the second group of diseases. These 
' are also caused by blood parasites belonging to the same 
class of living things as the Piroplasma, but which are 
Iree organisms, swimming in the fluid part of the blood, 
and not contained in the red blood corpuscles, as are the 
others. 
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The first of this group I would direct your attention 
to is that disease called Nagana or the Tsetse-fly Disease. 

This fly renders thousands of square miles of Africa un- 
inhabitable. No horses, cattle, or dogs can venture, even 
for a day, into the so-called “* Fly Country.’” Now what 
was our knowledge of this disease ten years ago? At 
that time it was thought that the tsetse-fly killed animals 
by injecting a poison into them, in the same way as a 
snake kills its prey. Nothing was known as to the nature 
of this poison in 1894. In 1895, on account of serious 
losses among the native cattle in Zululand from this 
plague, the then Governor of Natal and Zululand, Sir 
Walter Hely-lutchinson, started the investigation of this 
disease. The result of this investigation was the dis- 
covery that Tsetse-fly Disease was not caused by a simple 
poison elaborated by the fly, as formerly believed, but 
that the cause of the disease was a minute blood parasite 
which gained entrance to the blood of the animals. This 
parasite is known by the name Trypanosoma, which 
signifies a screw-like body. 

Ten years ago two species only had attracted much 
attention—one living in the blood of healthy rats, dis- 
covered by Surgeon-Major Lewis in India; and the other, 
a trypanosome, found in the blood of horses and mules 
suffering from a disease known in India as “ Surra.” 
As the result of this investigation in Zululand, which 
lasted two years, it was proved that this trypanosome was 
undoubtedly the cause of the death of the horses and cattle 
struck by the fly, and that the tsetse-fly merely acted as 
a carrier of this blood parasite. 

Here is a representation of the trypanosome of Nagana 
on the screen. These trypanosomes consist of a single 
cell; are sinnous, worm-like creatures, provided with a 
macronucleus and a micronucleus, a long terminal flagellum, 
and a narrow fin-like membrane continuous with the 
flagellum and running the whole length of the body. When 
alive they are extremely rapid in their movements, con- 
stantly dashing about, and lashing the red blood corpuscles 
into motion with their flagellum. They swim equally well 
with either extremity in front. These organisms multiply 
in the blood by simple longitudinal division, and often 
become so numerous as to number several millions in 
every drop of blood. They are sucked, along with the 
blood, into the stomach of the fly, live and multiply in 
the alimentary tract Tor several days, and, when the fly 
has its next feed on an animal, take the opportunity of 
gaining access to the blood of the new host, and so set 
up the disease. 

Let me now throw on the screen a representation of 
the tsetse-fly (Glossina moarsitans) which does all the 
mischief. Experiments were made which showed that the 
fly could convey the parasite from affected to healthy 
animals for at least forty-eight hours. It is a curious 
fact that among all the blood-sucking flies the tsetse-fly 
alone has this power, and up to the present the cause of 
this has not been thoroughly cleared up. Lately, how- 
ever, evidence has been brought forward to show that an 
enormous multiplication and development of the trypano- 
somes take place in the fly's intestine, a few trypanosomes 
multiplying to masses containing numberless parasites 
within twenty-four hours. Now, if this multiplication only 
takes place in the intestine of the tsetse-fly, and not in 
the other kinds of biting flies, this would probably account 
for the curious connection between the tsctse-fly and the 
disease. This multiplication of the trypanosomes in the 
tsetse-fly was discovered by Gray and Tulloch, two young 
army medical officers, while working in Uganda on 
“Sleeping Sickness ’’ during the present year. 

Not only was it found that the tsetse-flies could convey 
the disease from sick to healthy animals, but it was also 
proved that the wild tsetse-flies brought from the ‘‘ Fly 
Country ’’ and straightway placed on healthy animals also 
gave rise to the disease. The question then arose as to 
where the tsetse-flies living in the ‘‘ Fly Country ’? came 
by the trypanosomes. There were no sick horses or cattle 
in the ‘‘ Fly Country.’’ Investigation brought to light the 
curious fact that most of the wild animals—the buffalo, 
the koodoo, the wildebeeste—carried the trypanosomes in 
small numbers in their blood, and it was [rom them that 
the fly obtained the parasite. The wild animals act as a 
reservoir of the disease. The trypanosome seems to live in 
the blood of the wild animals without doing them any 
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harm, just as the rat trypanosome lives in the blood of 
healthy rats; but when introduced into the blood of such 
domestic animals as the horse, the dog, or ox it gives rise 
to 2 rapidly fatal disease. The discovery that the wild 
animals act as a reservoir of the disease accounted for the 
curious fact that Tsetse-fly Disease disappears from a tract 
of country as soon as the wild animals are killed off or 
driven away. 

In 1895 the living trypanosome which causes the Tsetse- 
fly Disease was sent to England in the blood of living 
dogs, in order that it might be studied in the English 
laboratories. These trypanosomes have been kept alive 
ever since by passage from animaf to animal, and have 
been sent all over Europe and America, so that our know- 
ledge of this kind of blood parasite has rapidly grown. 

Koch, in a recent address, says that our knowledge of 
protozoal diseases is based on three great discoveries— 
that of the malarial parasite, by Laveran; of the Ptrro- 
plasma bigeminum, the cause of Texas Fever or Red- 
water in cattle, by Smith; and, lastly, this discovery of a 
trypanosome in Tsetse-fly Disease. 

We may therefore, [ think, congratulate ourselves on 
the growth of our knowledge of this great stock disease 
during the last ten years. 

Since 1895 many other trypanosome diseases have been 
discovered in all parts of the world. The latest and most 
important of these is one which affects human beings, 
and is known as ‘ Sleeping Sickness.’” This ‘ Sleeping 
Sickness,”? which occurs on the West Coast of Africa, 
particularly in the basin of the Congo, has within the last 
few yeais spread eastward into Uganda, has already swept 
off some hundreds of thousands of victims, is spreading 
down the Nile, has spread all round the shores of Lake 


Victoria, and is still spreading southward round Lakes | 


Albert and Albert Edward. This disease is in all respects 
similar to the Nagana or Tsetse-fly Disease of South 
Africa, except that it is caused by another species of 
trypanosome and carried from the sick to the healthy by 
means of another species of tsetse-fly—viz. the Glossina 
palpalis. 

1 now throw on the screen a map of Africa, showing, 
so far as is known up to the present, the various fly 
districts, and you will see from this map that it is not 
at all improbable that this human Tsetse-fly Disease may 
spread southward through the various fly districts to the 
Zambesi, and may even penetrate as far as the fly districts 
of the Transvaal and Zululand. 

1 am sorry to say that, in spite of innumerable experi- 
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ments directed towards the discovery of some method of | 


vaccination or inoculation against these trypanosome 
diseases, nothing definite, up to the present time, has been 
discovered. At present there does not secm to be any 
likelihood that a serum can be prepared which will render 
animals immune to the Tsetse-fly Disease, In the same 
way it has also been found impossible, up to the present, 
to so modify the virulence of the trypanosome as to give 
rise to a modified, non-fatal form of the disease. Again, 
all attempts at discovering a medicine or drug which will 
have the power of killing off the parasites within the 
animal organism, without at the same time killing the 
animal itself, have not as yet been successful, although 
some drugs, such as arsenic and certain aniline dyes 
(Ehrlich), have a very marked effect in prolonging the life 
of the animaf. As this disease is fatal to almost every 
domestic animal it attacks, it seems very improbable that 
there is much chance of cultivating an immune race of 
horses, dogs, or cattle which will be able to withstand 
the action of the parasite. It is quite evident that if 
an acquired immunity of this kind could be brought about, 
such a race of immune animals would now be found; but, 
as a matter of fact, there are no horses, dogs, or cattle 
in the '* Fly Country.’’ In other protozoal diseases, such 
as the Piroplasmata, this acquired immunity seems to 
come about fairly readily. 

To sum up, then, the increase in our knowledge of 
Tsetse-fly Disease during the last ten years, we may say 
that we have discovered the cause in the shape of the 
small blood parasite Trypanosoma; we have found that 
the reservoir of the disease exists in the wild animals, 
and that we can blot out this disease from any particular 
tract of country by the simple expedient of destroying or 
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We still have no means 
medicinal treat- 


driving away the wild animals. 
of preventive inoculation or successful 
ment in this disease. 


(2) Trypanosomiasis of Cattle. 

This disease seems to be widespread over all South 
Africa. It cannot be said to be of much practical import- 
ance, as the cattle infected do not seem to be seriously 
affected by it. It is caused by a species of trypanosome 
remarkable for its large size, which was discovered by 
Dr. Theiler some years ago, and named T. theilert. 

Dr. Theiler states that it is conveyed from animal to 
animal by the common horse-fly, Hippabosca rufipes. 

This, then, is a short account of the trypanosome 
diseases which affect South Africa. 

Of late years the Tsetse-fly Disease has become of less 
practical importance to the Transvaal, from which it has 
practically disappeared. This is due to the disappearance 
of the game, killed off by Rinderpest; but with the 
preservation and restoration of the reserves with big game 
the disease is certain to reappear. Why the fly should 
disappear with the game is not known. 


B. Parasite unknown. 
f. Rinderpest. 


We now turn our attention to the important diseases 
of the second group. In these the parasites causing them 
are unknown—that is to say, no parasites can be detected 
by the microscope or by culture—but it is equally true 
that they must be present in the blood and fluids of the 
sick animals in some form or other. In all probability 
they are ultra-microscopic—too small to be seen with our 
present instruments. This is borne out by the fact that 
they are able to pass through the pores of porcelain 
filters, which keep back the smaiJest micro-organisms we 
are able to recognise. 

The first of the second group of diseases is Rinderpest, 
which has overrun and devastated South Africa within 
the last ten years. 

Rinderpest has been known from time immemorial in 
Europe and Central Asia, and is an exceedingly fatal 
disease, killing 90 to 100 per cent. of the cattle attacked. 

The recent epidemic, according to some, originated in 
the Nile provinces, and slowly crept southwards, reaching 
the Transvaal in 1896, after a journey lasting some fifteen 
years. Great efforts were made to oppose its passage, 
but nothing seemed to avail. In parts of the country 
where there were few or no cattle the epidemic spread 
by means of the wild animals—particularly the buffalo— 
which have been exterminated in many places. 

Ten years ago the symptoms and contagious nature of 
this disease were well known, but nothing was known as 
to methods of prevention, and it is to the investigation of 
this epidemic in South Africa that the discovery of prac- 
tical methods of immunising cattle, and in this way of 
stamping out the disease, is due. 

As soon as it was apparent that the epidemic was spread- 
ing into South Africa, all the Colonies made strenuous 
efforts to combat it. The Transvaal Government invoked 
the aid of the Pasteur Institute, and Messrs. Bordet and 
Danysz were sent out to discover some method of pre- 
vention. They worked near Pretoria, and were assisted 
hy Dr. Theiler, then the Principal Veterinary Surgeon. 
Before they arrived on the scene the Natal Government 
had dispatched Mr. Watkins-Pitchford, their Principal 
Veterinary Surgeon, to the Transvaal, where he also at 
first had Dr. Theiler as his colleague, and where he did 
some good pioneer work in the serum therapeutics of the 
disease. In the Cape Colony Dr. Hutcheon, the Principai 
Veterinary Surgeon, and Dr. Edington, the Government 
bacteriologist, were no less active. It is, however, to 
Prof. Robert Koch, of Berlin, that the honour is un- 
doubtedly due of first publishing a practical method of 
immunising cattle against Rinderpest. He arrived at 
Kimberley on December 5, 1896, and in the incredibly 
short space of time of two months was able to repnrt two 
methods of immunising, viz. by the injection of Rinder- 
pest bile, and, secondly, by the injection of serum from 
immune animals. I have always thought that the dis- 
covery that the injection of bile taken from an animal 
dead of Rinderpest rendered cattle immune was particularly 


SEPTEMBER 14, 1905| 


brilliant. Up to that time no one had dreamt that bile 
could possess such a quality. It is true that both Trans- 
vaal and Orange Free State Boers are said to have used 
a mixture of bile and blood from dead animals before 
KXoch’s researches, and also that Semmer in 1893 showed 
that serum might be used for protective purposes; but still 
to ISoch is due the credit of making these processes prac- 
tical. After he left South Africa his work was continued 
by Kolle and Turner, who greatly improved the methods ; 
and it is to them, and to the other workers mentioned 
above, that we owe the fact that Rinderpest has now fost 
its terrors. 

fn the last recrudescence of this disease in the Trans- 
vaal, in 1904, Mr. Stewart Stockman, the Principal 
Veterinary Surgeon, and Dr. Theiler, thanks to the ex- 
perience and knowledge gained during the last ten years, 
were enabled to stamp out the disease rapidly and com- 
pletely. It is to them also that we owe our knowledge 
of the dangers of the intensive method of inoculation, 
much used in the past and due to Kolle and Turner, and 
the introduction of the fighting against the plague by the 
inoculation of the healthy cattle by injections of immune 
serum alone. 

In the Tsetse-fly Disease our advance in knowledge has 
been in regard to the causation of the disease, and not 
in its prevention; it is quite otherwise with Rinderpest. 
The contagion or cause of Rinderpest is absolutely un- 
known. We know it exists in the blood, nasal, mucous, 
and other secretions of the sick animal, as all these are 
infective, but no one has seen it. The smallest quantity 
of blood will give the disease if injected under the skin 
of a healthy animal. We also know that the contagium 
is not very resistant. Blood soon loses its virulence after 
it leaves the body, and the effect of drying or the addition 
of chemical preservatives, such as glycerin, act also 
injuriously to the contagium, whatever 
evidently belongs to the ultra-visible sort of micro- 
organisms, as it is said to pass through a porcelain filter. 

How the contagium passes from the sick to the healthy 
is assumed to be by contact. No experiments have, so far 
as 1 am aware, been made as to whether it is conveyed 
by insects as well; but, as Prof. John MacFadyean says, 
as it spreads in all countries and climates and seasons, 
and the contagium is easily carried on the persons or 
clothes of human beings, it is improbable that insects have 
anything to do with it. 

It is in the methods of protective inoculation that the 
great advance has been made in our knowledge of this 
disease. Ten years ago no means were available to stay 
the progress of this plague; now it has lost its terrors. 
As soon as it appears it can be immediately attacked and 
stamped out. This is done by rendering the surrounding 
cattle immune to the disease by injecting immune serum. 
This serum is prepared by taking immune cattle and hyper- 
immunising them by the injection of large quantities of 
virulent blood, so as to make their blood serum as anti- 
toxic as possible. If there are no immune cattle at hand, 
cattle can be immunised by Koch's bile injection method 
and then hyper-immunised; but, of course, in practice— 
for example, here in the Transvaal—large quantities of 
immune serum are kept ready for emergencies, and a 
herd of immune cattle kept up for the supply of the serum. 
This satisfactory state of affairs, so far as this disease 
is concerned, is, of course, the outcome of an immense 
amount of thought and experiment, and I have already 
mentioned the chief scientific meu to whom this country 
owes this great boon. 

Different methods of immunising have been tried during 
these years. Up to 1903 the prevailing custom was to 
use what was kuownu as the virulent-blood and serum 
method. That is to say, immune serum and_ virulent 
blood were injected at the same time, in order that the 
animal might pass through a modified attack of the 
disease. Since 1903, however, in the Transvaal this 
method has been stopped, and the ‘‘ serum alone ’’ method 
introduced. This method is based on the [act that the 
virus of Rinderpest does not retain its infective property 
outside the body for more than a dav or two; that it dies 
out in the animal, as a rule, in fourteen days, but in 
chronic cases only after thirty days, and that therefore 
the healthy cattle in an affected herd must be protected 


NO. 1672) VOL, 72) 


NA LORE 


it may be. It j 


501 


“6 ’ 


for this length of time. Now ‘‘ serum alone *? only pro- 
tects for about ten days, and therefore the cattle must be 
inoculated three times at intervals of ten days. The doses 
of serum must also be large—from 50 c.c. to 200 c¢.c.— 
so that this method of stamping out Rinderpest, although 
quite efficacious, entails a good deal of labour. It is 
necessary, then, to spare no expense in making the 
Veterinary Department efficient, and any cheese-paring 
legislation in this direction may be disastrous. 


Hl. Horse-sickness. 


The next stock plague I would bring before your notice 
is Horse-sickness. This is a disease which only affects 
equines—the horse, mule, and rarely the donkey. It is 
a very fatal disease, carrying off thousands of horses 
every year. ft is one of the most important diseases in 
South Africa, and, if it could be coped with, would enable 
the Transvaal to become one of the best horse-breeding 
countries in the world. At present it is dangerous for 
anyone in Natal and many parts of the Transvaal to 
possess a valuable horse, the chances of losing it by Horse- 
sickness being so great. 

In i895, when | went to the north of Zululand with 
the Ingwayuma Expedition, we lost all our horses with 
this disease. We started with a hundred horses, and had 
to march back on foot, every horse having died. 

Ten years ago, when | arrived in South Africa, our 
knowledge of this disease was confined to the disease 
itself; nothing was known as to its causation or pre- 
vention. Credit is due to Dr. Edington for having 
accurately described the lesions and shown its ready in- 
oculability, period of incubation, &c. He, however, fell 
into the mistake of attributing its causation to a species 
of mould fungus. 

Etiology: Geographical Distribution.—Horse-sickness is 
widely distributed throughout Africa. It is common in 
Natal, Zululand, the greater part of the Transvaal, 
Rhodesia, Bechuanaland, and Portuguese East Africa. In 
Cape Colony it occurs in epidemics, with intervals of ten 
to twenty years. It is undoubtedly a disease which prevails 
chiefly in low-lying localities and valleys, and is but rarely 
met with in elevated exposed positions. It, however, is 
met with now and then in river valleys up to an elevation 
of some thousands of [eet. Season has also a remarkable 
influence on its development, being exceedingly common 
in summer and disappearing on the appearance of the 
first frosts of winter. 

Ten years ago various theories were held as to the 
cause of this disease. Some people thought that it was 
due to eating poisonous herbs; others, to some peculiarity 
or state of the night atmosphere; others, to eating grass 
covered with dew; and still others, to the eating of the 
spiders’ webs which may be seen on the grass in the 
moruing. It was known at that time not to be con- 
tagious in the ordinary sense of that term; that is to say, 
a horse could be stabled alongside a case of Horse-sickuess 
without incurring the disease, or a horse might be placed 
without danger in the same stall in which a horse had 
recently died of Horse-sickuess. 

Nature of the Disease.—A horse which has been exposed 
to infection shows no signs of the disease for about a 
week. Its temperature then goes up rapidly, and it dies 
after four or five days’ illness. Very often the horse 
appears perfectly well until within a few hours of death. 
For example, my horse was the last one to die on the 
fngwavuma Expedition. Ou the day of his death } rode 
him until noon without uoticing anything amiss. He 
then became rather dull in his movements, and I handed 
him over to the groom to fead. He died that evening 
immediately after we got into camp. It is, therefore, a 
very rapidly fatal disease, and almost every horse which 
is attacked by it succumbs. I have never seen a case of 
Horse-sickness which had been brought on by artificial 
inoculation recover. But there can be no doubt that a 
small percentage of horses infected naturally do recover, 
and these recovered horses are, more or fess, immune in 
future to the disease. There is no necessity for me to 
describe the symptoms of this well-known disease, as 
everyone who has to do with horses in South Africa is 
perfectly familiar with it, and everyone has seen dead 
horses with the characteristic mass of white foam issuing 
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from their nostrils, due to the effusion of the liquid part 
of the blood into the lungs and trachea. 

Nature of the Virus which causes this Disease.—There 
can be no doubt that this disease, like the Tsetse-fly 
Disease, is caused by some form of blood parasite. A 
small quantity of fluid taken from any part of a horse 
suffering from Harse-sickness is capable of giving rise 
to the disease if injected under the skin of a healthy 
horse. For example: the thousandth part of a drop of 
blood from a sick horse will, in many cases, give rise 
to the disease if injected under the skin of a healthy horse. 
It must be admitted, however, that some horses require 
a larger dose than others, but it may be said that no 
horse has yet been found to withstand more than a com- 
paratively small quantity of infective blood thrown under 


the skin. Now, although every drop of blood must contain 
many of the organisms of this disease, yet the most 
careful examination of such blood under the highest 


powers of the microscope reveals nothing. Again, if we 
filter Horse-sickness blood through a porcelain filter—a 
filter which is capable of keeping back all the known 
visible micro-organisms—the filtrate is found to be 
virulent. It is evident, then, that we are here dealing 
with a blood parasite so small in size as to be absolutely 
invisible to the highest powers of the microscope, and 
also so minute as to readily pass through the pores of a 
Chamberland filter. What the nature of this parasite is 
one cannot tell. It behaves in many curious ways. For 
example, Horse-sickness blood which is simply dried and 
pounded into powder is found to be perfectly inert. On 
the other hand, blood kept in the moist condition remains 
virulent and capable of giving rise to the disease for 
years. Or, again, the germ of MHorse-sickness is so 
resistant to external agencies that if, as described by 
MacFadyean, a part of the liver of a horse dead from 
Horse-sickness be buried in the ground and subjected to 
putrelaction, it is found that the liver tissue retains its 
infectivity for months. Although a very small quantity 
of blood introduced under the skin of a horse will almost 
certainly give rise to the disease, it is quite different if 
the blood is introduced into the stomach. In the latter 
case a small quantity of blood has no effect, and the 
horse requires to be drenched with a pint or more before 
the disease can be given in this way. 

The question now arises as to how horses are infected 
by this disease in Nature. On account of the small 
quantity of blood which will give rise to the disease if 
injected under the skin, and the large quantity required 
before the disease can be conveyed through the stomach, 
lor a Jong time it has been supposed that it must be 
conveyed from sick to healthy horses by means of some 
biting insect. Experiments have been made within the 
last few years by Watkins-Pitchford and others in order 
to clear up this aspect of the question. Horses have been 
placed in fly-proof shelters in exceedingly unhealthy places, 
and it was found that in no case did any of these pro- 
tected horses incur the disease; whereas horses allowed 
to feed in the same place, but without any shelter, soon 
succumbed to the disease. But, up to the present, so far 
as 1 am aware, the particular biting fly, mosquito, or 
other insect which is the carrier of this disease has not 
been discovered, and theré can be no doubt that one of 
the most important facts to make out in the etiology of 
this disease is the discovery of the particular insect which 
conveys the disease from the sick to the healthy. By 
this discovery a flood of light may be thrown on the 
causation of the disease, and some means discovered of 
combating the disease through the insect, as has been 
successful in some instances in regard to the case of 
human malaria. 

Prof, MacFadyean also suggests that experiments are 
needed to show what is the ‘‘ reservoir *’ of the virus. 

Prevention,—Although we have been unfortunate up to 
the present in not being able to make out the exact nature 
of the parasitic cause of this disease, or to discover the 
exact insect which carries it, a large amount of patient 
persevering work has been done within the last ten 
vears in regard to its prevention by protective inocula- 
tion. 

In this important work Bordet, Edington, Koch, Theiler, 
Watkins-Pitchford, and others have laboured for miany 
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years, and, according to recent reports, with some measure 
of success. 

Dr. Edington, for example, who has been working at 
this problem for several years, reports that Heart-water 
is identical with Horse-sickness, and that by inoculating 
mules with Heart-water blood he has heen able to salt 
them against Horse-sickness. He says that experiments 
testing this vaccine show it to be an ideal one. It gives 
a high protection to the animals inoculated. Its keeping 
powers are excellent. No animal has died as the result 
of this inoculation nor has any dangerous symptom been 
produced. He states that he is not in a position to supply 
a vaccine for Horse-sickness in horses, but has every hope 
of attaining this successful end very shortly. 

We must congratulate Dr. Edington on his results, and 
trust that this method of conferring immunity may prove 
itself to be successful when put to practical use. For my 
part, I am somewhat sceptical of Dr. Edington’s methods 
of immunising against Horse-sickness. 1 am sure he will 
forgive my expression of scepticism when I recall to his 
memory the various methods he has already brought for- 
ward, just as optimistically, which have all been tried 
and found wanting. 

Dr. Koch has lately recommended a method of 
immunisation against Horse-sickness. This is the artificial 
establishment of an active immunity in susceptible animals 
by gradually increased doses of virulent blood, alternated 
in the carly stages of treatment with the injection of 
serum prepared from the blood of highly fortified salted 
horses. Mr. Gray reports that the experiments already 
conducted on these lines show that the process as laid 
down by Koch requires important modification before the 
process of establishing immunity against Horse-sickness 
can be of any practical use. 

Mr. Watkins-Pitchford in Natal is also hopeful of 
succeeding in producing immunity against Horse-sicliness. 

Dr. Theiler, too, reports that he has succeeded in pro- 
ducing a serum which can be utilised in connection with 
virulent blood to conler active immunity. He informs me 
that his method is a subcutaneous injection of serum 
and an intra-jugular injection of virus carried out simul- 
taneously. The death rate in mules, from the effect of 
the inoculation, he states to be about 5 per cent. It is 
higher in horses, but he expects shortly to attain the same 
result in them. During the last Horse-sickness season 
he exposed 200 immunised mules to natural infection in 
various parts of the country. Of that number only one 
died with symptoms of Horse-sickness. As Dr. Theiler 
is himself communicating his method in detail to the 
Association, J need not enter more fully into it. 

The man who discovers a practical method of dealing 
with Horse-sickness will be one of the greatest benefactors 
of this country. There has always been a tradition that 
a large money reward is awaiting this discovery. I do 
not know whether this is well founded or not, but certainly 
such a work would well deserve the highest possible re- 
ward. The best reward is to give the successful investi- 
gator more opportunity and more assistance in pursuing 
his beneficent work. The reward given by the French 
people to Pasteur was the Pasteur Institute; by the 
German Government to Koch, the Imperial Hygienic 
Institution. 


Catarrhal Fever of Sheep: Blue Tongue. 


This disease was first described by Hutcheon, the Chief 
Veterinary Surgeon of Cape Colony.’ It is very similar 
in many respects to Horse-sickness. Both these diseases 
occur most often in low-lying, damp situations, such as 
river valleys and the coast plain. They also occur at the 
same time of the year; that is, from January to April. 
Blue Tongue, like Horse-sickness, is probably carried [rom 
the sick to the healthy by means of some night-feeding 
insect. At the same time the diseases are not identical, 
since the inoculation of Horse-sickness blood into a sheep 
does not give rise to Blue Tongue, nor the blood of the 
sheep injected into the horse give rise to Horse-sickness. 

To Mr. Spreuill, Government Veterinary Surgeon in 

1 Tris to Mr. Hutcheon that South Africa owes its knowledge of many 
stock diseases. For the last twenty-five years he has laboured with the 
utmost earnestness in Cape Colony, often under trying conditions, and bi- 


description of the various diseases formed the basis of all the modern work 
done on the subject. 
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Cape Colony, acting under the advice of Hutcheon, is 
due the credit of proving that a preventive serum could 
be prepared capable of immunising sheep against this 
disease. Dr. Theiler informs me he has repeated Mr. 
Spreuill’s experiments, and they hope to introduce this 
methoe of inoculation at an early date. 


Heart-watcr of Cattle, Goats, and Sheep. 

This disease was also first clearly described by Mr. 
Hutcheon. It occurs in the Transvaal, Natal, and Cape 
Colony, and is responsible for much of the yearly loss 
among the cattle, sheep, and goats. 

Like the last disease—Blue Tongue—it resembles Horse- 
sickness in many ways, and, in fact, has been described 
by Dr. Edington as being identical with it. Like Horse- 
sickness, it is a biood disease with an invisible parasite, 
so that blood injected under the skin of susceptible animals 
gives rise to the disease. One difference between the 
parasites of the two diseases is, that whereas that of 
Horse-sickness is contained in the fluid of the blood, that 
of Heart-water is probably restricted to the red blood 
corpuscles. The serum separated from the blood is in- 
capable of giving rise to the disease, and the straw- 
coloured pericardial fluid, when injected into susceptible 
animals, fails to give rise to any symptoms of the disease. 
Horse-sickness blood filtered through a porcelain filter is 
still infective; the opposite holds good up to the present 
with Heart-water. Horse-sickness blood can be kept for 
years without losing its virulence; Heart-water blood loses 
it in forty-eight hours. 

Heart-water has a peculiar distribution, being restricted 
to the certain tracts of country with a warm, moist 
climate. It is known to farmers that if they remove their 
flocks to the high veld the disease dies out. 

To Lounsbury is due the credit of explaining these facts. 
He found that the disease is carried from sick to healthy 
animals by means of the bont tick, Amblyomma hebraeum. 
This tick leaves its host between each moulting, and a 
larva which sucks the blood of an infected animal is 
capable of giving rise to the disease in a susceptible animal 
either as a nympha or imago. The distribution of this 
tick corresponds to the distribution of the disease. If 
this tick could be killed off, the disease would disappear 
from the country. This could doubtless be done on in- 
dividual farms by long-continued dipping; but in the 
meantime sone method of immunisation might be devised. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Tue next session at the South-Eastern Agricultural 
College, Wye, will commence on Monday, October 2, when 
an address will be given by Prof. Marshall Ward, F.R.S. 


Tne new session of King’s College will be opened on 
October 3, when an address will be delivered by Prof. 
Clifford Allbutt, F.R.S., on ‘* Medical Education in 
London.” On October 4 an inaugural lecture will be given 
by Prof. Arthur Dendy on ‘‘ The Study of Zoology.” 


THE inquiry into the general conditions of the home 
life of the Berlin brass-workers, their education and trade 
conditions, which the small party of Birmingham delegates 
carried out last April, is embodied in an interesting and 
entertaining manner in a report recently issued—‘' The 
Brass-workers of Berlin and of Birmingham,’’ by 
Messrs. R. H. Best, W. J. Davies, and C. Perks 
(P. S. King and Son, price 1s.). The sensible inferences 
and criticisms contained in the report are ample evidences 
of close and accurate observation. The net practical con- 
clusion of the inquiry seems to be that so long as the 
Birmingham brass-worker confines himself to the repro- 
duction of a number of plain models, his work, especially 
his polished brass-work, is excellent, both in price and in 
finish; but *’ the Berlin training schools have produced 
a class of artisans with artistic talent, who find ready 
employment and are of great assistance to the employers. 
. .. A proper apprenticeship to his trade has fitted him 
(the Bertin brass-worker) and placed him in a position to 
supply the internal -construction of intricate work without 
every minute detail being put down for him on paper. 
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In the bronzing and treatment of the finish a greater 
freedom is apparent and a greater variety and novelty ’’; 
in fact, ‘‘ they lead the way, we follow... .'’ The moral 
is obvious; indeed, in the further discussion of this point 
we find what is undoubtedly the most generally applicable 
and valuable criticism in the whole report:—* It is on 
the intellectual side that Birmingham requires to adapt 
itself to changed conditions: not to cheapening its wares 
but to getting more conception into them.” 


SOCIETIES AND ACADEMIES, 
Lonvox. 

Royal society, April 13. — ‘The Amplitude o. the Mini- 
mum Audible Impulsive Sound.’’ By Dr. P. E. Shaw. 

In a previous paper (Phil. Mag., December, 1900) the 
author found this quantity by direct measurement, and 
Rayleigh, Franke, Toepler, and Boltzmann have investi- 
gated the minimum audible for continuous sound. In each 
of the above researches the micrometer was not sensitive 
enough actually to measure the least audible amplitude ; 
the relation of current to amplitude was determined for 
relatively large amplitudes, and separate measurements 
were made of the current which gives the least audible 
sound. Extrapolation then gives the amplitude in question. 

The present paper shows how the amplitude can be 
measured directly without extrapolation; it is even 
possible, as shown in the tables, to measure movements 
the amplitude of which is too small to be audible. The 
instrument is the improved electric micrometer described 
at the Royal Society (see p. 495), which is capable of 
showing a movement of 0-4 uu. 

There are two distinct parts in the determination :— 
(1) Observe the position of the diaphragm of a telephone 
when at rest, by making electric contact; draw away the 
measuring point of the micrometer and pass a_ steady 
current through the telephone so as to move the diaphragm 
to a new position of rest. Naw move up the measuring 
point to the diaphragm, watching the micrometer screw 
and listening to the contact. Thus measure the move- 
ment of the diaphragm due to a set of steady currents 
down to such small ones as cause imperceptible motion. 
Plot the relation between movement and current. 

(2) Apply the ear to the telephone and pass through it 
the same set of currents as before. For each current, 
except the smallest, a sound is heard when the current is 
stopped. We thus learn the relation of current to audi- 
bility. 

The curve above at once gives the relation of amplitude 
to audibility. The sound is impulsive, for the diaphragm 
is released from a position of strain, vibrates under great 
damping, and soon comes to rest. 

Both right and left ear of the author were used. He 
found, averaging results, 0-7 mu as result for the right 
ear, and og wy for the ieft. 

The fundamental of the diaphragm when clamped hard 
to the case was found by testing it against tuning forks 
to have frequency about 58o. 

The following table of amplitudes is given :— 


A B 
Niustaudi| eee oF up O14 wa 
tust comfortahly loud 50 wu 10 wu 
Just uncomfortably loud 1000 wuts. 200 pute 
Just overpowering s000 up... T1000 wu 


The word ‘* just’’ here impiies in each case the lower 
limit. The amplitude of the diaphragm must not be con- 
fused with that of the air which it vibrates. Lord 
Rayleigh obtained the relation between these amplitudes 
to be roughly § to 1. 

Column A gives numbers actually found in the tele- 
phone, and using Rayleigh’s factor we obtain column B 
for the corresponding amplitude of the air. 

it should be observed that 0-14 wp is the smallest audible 
amplitude for an expectant ear when the conditions as to 
silence are exceptionally favourable; vet 10 wp is the 
amplitude for the smallest audible sound in air, about 
which the ear can be quite sure when the conditions are 
normally favourable, and the ear not listening for the 
sound. 

From the results found the author calculates the ampli- 
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tudes near the source of various great sounds, e.g. thunder, 
cannon firing, and volcanic explosions. He gives reasons 
for supposing that in rough terms these are not more than 
1/12 mm., 1.4 mm., 1,200 mm. respectively. The voleanic 
sounds are carried to very great distances; hut the sound 
source is very large in extent, and the amplitude at the 
source therefore may not be very great. 


June 16.—‘‘ The Absorption Spectrum and Fluorescence 
‘of Mercury Vapour.” By W. N. Hartley, F.R.S. 

The author having undertaken the investigation of the 
absorption spectra of metals in a state of vapour, the first 
substance examined was mercury. It was volatilised in a 
flask of Heracus’s quartz glass, with a side tube to the 
neck from which the metal may be distilled and con- 
densed. The rays from a condensed spark were passed 
through the flask and on to a evlindrical condensing lens 
of quartz which focused the rays on to the slit of a quartz 
spectrograph. 

The Absorption Spectrum.—The whole rays were trans- 
mitted from the red to a point in the ultra-violet where 
there is a tin line at A 2571-07. From there to A 2520-8 
there is a very sharply defined and intense absorption band, 
somewhat degraded on the side towards the red, beyond 
that the rays are transmitted with full intensity to a wave- 
length about 2000. 

The Fluorescence.—When the mercury was boiling 
briskly the whole side of the flask nearest to the spark 
was lighted up with a green fluorescence ; this penetrated 
about one-third of the space within the flask, and lighted 
up the interior. The quartz glass itself was not fluorescent 
in the slightest degree. Solutions of mercuric chloride 
showed no absorption band. 

The absorption band in the vapour of mercury belongs 
to the vapour, and is accompanied by strong fluorescence 
between a certain maximum and minimum of temperature 
lying very near to the boiling point. It is a question still 


tindecided whether the rays absorbed by mercury vapour, | ———— 
as shown by the band measured, reappear with a lowered 


refrangibility as yellowish-green light in accordance with 
the law of Stokes. 


New SoutH WaALEs. 


Royal Society, June 7.—Mr. H. A. Lenehan, president, 
in the chair.—On the so-called gold-coated teeth in sheep : 
Prof. A. Liversidge. Paragraphs in some of the London 
and Sydney newspapers have stated that gold-coated teeth 
have been found in Australian sheep. The author recently 
received the lower half of a sheep's jawbone from Dubbo, 
the teeth of which are more or less completely incrusted 
with a yellow metallic substance, but more like iron 
pyrites (marcassite) or brass than gold. The deposit is 
about 1 32 of an inch, or less than 1 mm. in thickness. 
Under a half-inch objective it is seen to be made up of 
thin translucent layers, but there is no recognisable organic 
structure. The metallic lustre is due to the way in which 
the light is reflected from the surface of the superimposed 
films. The scale partly dissolves in dilute acids. The 
residue consists of filmy organic matter, still possessing a 
metallic sheen, although white in colour instead of yellow. 
The chemical examination shows that the incrustation on 
the teeth is merely a tartar-like deposit, made up principally 
of calcium phosphate and organic matter. 

July 1.—Mr. H. A. Lenehan, president, in the chair.— 
Observations on the illustrations of the Banks and Solander 
plants: J. H. Maiden. 


Paris. 


Academy of Sciences, September 4.—M. Troost in the 
chair.—Researches on the insoluble alkaline substances 
formed by humic substances of organic origin, and their 
réle in plant physiology and in agriculture ; M. Berthetot. 
The experiments were made with fresh and old specimens 
of humic acid prepared from sugar, with dead leaves, and 
with soil. The substances extracted by maceration with 
water and by distillation with water in presence of 
potassium and calcium salts were analysed.—The eclipse 
of the sun of August 30 observed at Paris: M. Loewy. 
In spite of the interference caused by cloud, the partial 
eclipse was observed at Paris under good conditions. The 
times of first and second contacts were obtained, and 
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numerous photographs were taken.—Actinometric measure- 
ments carried ont during the eclipse of August 30: J. 
Violle. The observations at Trappes, Bordeaux, and on 
the Pic du Midi were spoilt by the weather, but satisfac- 
tory results, details of which will be communicated later, 
were obtained at Bagnéres and Sfax.—On the enistence 
in certain gooseberry trees of a compound furnishing 
hydrocyanic acid: L. Guignard. In the case of the 
common red gooseberry, hydrocyanic acid has been obtained 
from the leaves at all stages of their growth, but is absent 
from the fruit. The leaves of several other species have 
been examined for prussic acid with negative results.— 
On the glycuronic acid of the blood: R. Lépine and M. 
Boulud._-The secretary read telegrams from various 
observers relating to the solar eclipse of August 30, from 
which it would appear that satisfactory observations were 


obtained at Alcasebre, Sfax, Guelma, and _Philippeville, 
clouds interfering at Cistierna, Burgos, Tortosa, and 
Aleala. de  Chisbert.—Observation of the eclipse of 
August 30 at Alcala de Chisbert (Spain): Marecl Moye. 


The brilliant corona was the most marked feature of the 
eclipse.—On the same: R. Mailhat. Remarks on some 
photographs taken at Paris.—On the envelopes of spheres 
of which the two sheets correspond with conservation of 
the angles: A. Demoulin.—On the importance of the 
eflect of irradiation in spectrophotography: Adrien 
Guébhard.—The constitution of the copper aluminium 
alloys: Léon Guittet.—On the origin of lactose. Bile 
effects of injection of glucose into females during lactation : 
Ch. Porcher.—The geology of the southern Carpathians : 
G. M. Murgeci.—The influence of the solar eclipse of 
August 30 on the earth's magnetic field at Paris: Th. 
Moureaux. The oscillations observed during the eclipse 
were much greater than the regular diurnal variations.— 
On the polarisation of the sky during the eclipse of the 
sun: M. Piltschikoff. 
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of Engines. 
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“Toe the solid ground 
) Nature trusts the mind which builds 105 aye.” 
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Registered as a Newspaper at the General Post Office.} 


NEWTON & CO.’S 


PATENT 


“DEMONSTRATOR'S” LANTERN. 
FOR LIMELICHT OR ELECTRIC. 


With Prism for Erecting, 
and for Vertical Projection. 


Price £10 10s. 


3 FLEET ST., 
LONDON. 


-WoRDSWORTII, 
2i, 1905. | Paice SIXPENCE 


{All Rights are Reserved. 


| REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty’ s 
Government (Indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


ny The most simpie 
and efficient 
Single Lantern 
yet constructed 
for general 
seientific work. 


bal 
i 


THIS SEASON'S 
CATALOGUE OF 
SLIDES, &c., 
POST FREE. 


CHEMICAL AND PHYSICAL BENCH, illustrated ahove, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity, 

Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
Tilustvations, free on application, 

Desiens oF PeNCHES AND FITTINGS TO SIT ALT REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


Apparatus 
for the 
determination 
of the relative 
conductivity 
of thin layers 
of materials. 


LEES’ & CHORLTON’S 
METHOD. 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.— In this instrument 
the tube is much longer than usual, and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 inches would he marked, the tube is bent at an angle and 
the remaining 3 inches of the scale—viz, : 29, 30. and 31— 
are extended over a tube 36 inches long, 

The mercury now moving diagonally instead of vertically, 
travels over t2 inches of the tube to every inch on the ver- 
tical scale. 

The slightest variation, even ‘or” to which the scale is 
divided, is at once noticeable and can be easily read without 
the aid of a vernier or magnifier. 


Catalogue of Part IL, 
SOUND, LIGHT & HEAT, 


free on application. Further Particulars and Prices of this and other lone 


cen J. GRIFFIN & SONS, Ltd., 
20-26 SARDINIA ST., LINCOLN’S INN FIELDS, 
LONDON, W.C. 


BRANCHES: 


range Baroucters sent on application to the Manufacturers. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
45 CORNHILL, anp 122 REGENT STREET, 
LONDON. 


ice 
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HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Prixcivat—S. W. RICHARDSON, D.Sc. (Lond.), R.A., Trinity 
College, Cambridge. 


SESSION 1905-6. 


Next SESSION commences on OCTOBER 2, 1905. 

Courses of Instruction are arranged to meet the requirements of Students 
preparing for the DEGREES of the LONDON UNIVERSITY, for the 
UNIVERSITIES of OXFORD and CAMBRIDGE, far the MEDICAL, 
ENGINEERING, and TEACHING PROFESSIONS, and for the 
CIVIL SERVICE. 


Subjects. Professors. 

Prof. W. F. Masom, M.A, (Camb. 
and Lond.), Fellow of University 
College, London, late Scholar of 
St. Jobn’s College, Cambridge. 

Prof. F. J.C. Hrarnsuaw, M.A., 

J LL.M. (Camb.), B.A. (Lond ), 

as | late Historical Scholar of Peter- 

{ house, Cambridge. 

(aie L. J. Luutssier, M.A. (Camb. 
oy and Lond.}. Bes L., B. és Sc. 

{Prof E. L. Watkin, M.A. (Camb.), 
a \ late Scholar of St. Jobn’s College, 


Cambridge. 
Physics and Electrical Engineer- ltue PRINCIPAL 
i N i 


Classics and English Literature... ; 


History — 8 ie 


French and German 


Matbematics 


ing 208 ten =r 
Prof. D. R. Boyp, 1).Sc. (Glasgow), 
cee Ph.D., F.1.C., late Examiner in 
Caney) es Chemistry for Glasgow Univer- 


| sity. 
Biology and Geology 0 cet ae Ae SEE ebSie, autsky), 


Civil and Mechanical Engineer. (Prof. J. Rustice, B.Sc. (Lond.), 


ing ... oe eae On . t ARS, A M.LC.E. : 
. 2 ee F. Fretcner, B.A., late Classica 
Education, Professor and Master! Exhibitioner, Balliol College, 


of Method... Oxford 


Particulars of the Scholarships and Exhibitions open for competition, and 
Prospectuses of all Departments, may he obtained on application at the 


College. 
D. KIDDLE, Registrar. 
Augnst 21, 1905. : 


ENGINEERING. 
NORTHAMPTON INSTITUTE, 


CLERKENWELL, LONDON, E.C. 


ENGINEERING DAY COURSES IN MECHANICAL, 
ELECTRICAL, AND HOROLOGICAL ENGINEERING. 


FULL DAY COURSES in tbe THEORY and PRACTICE of the 
ahove subjects will commence on MONDAY, OCTOBER 22, 903. 
ENTRANCE EXAMINATION on WEDNESDAY and THURSDAY, 
SEPTEMBER 27 and 28. 

The Courses for Mechanical and Electrical Engineering include periods 
spent in Commercial Worksbops, and extend over four years. They also 
prepare for the degree of B.Sc. in Engineering at the University of 
London. Fees for either of these Courses, £15 or £11 per annum. 

Three Entrance Scholarships of the value of £52 each, giving free 
tuition for the full course in Mechanical or Electrical Engineering, will be 
offered for competition at the Entrance Examination in September next. 
Conditions can be obtained from tbe PRINCIPAL. 

Full particulars as to fees, dates, &c., and all information respecting 
the work of the Institute, can be obtained at the Institute or on appli- 


cation to ; 
R, MULLINEUN WALMSLEY, D.Sc., Principal. 
EE 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


PRINCIPAL—Prof. J. WerTuemmer, B.Sc., B.A., F.IC., F.C.S. 


ENGINEERING—Prof. J. Munro, A.R.C.S., M.I.Mech.E. ; Prof. 
D. Rosertson, B.Sc., A.LE.E. 

CHEMISTRY—Prof, J. Wertueimer, B.Sc., B.A., F.LC., F.C.S. 

Lecturer; G. P. Darnevi-Smitu, B.Sc., F.1.C., F.C.S. 

MATHEMATICS—E. S. Boutton, M.A.; J. W. Putsrorp, BA. 

In addition ta the above the College Staff includes seventy-nine Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are eleven Labora- 
tories, eight Workshops, Experimental Engines and Electric Light and 
Power Station, 

COURSES for CIYIL, MECHANICAL, MINING and ELECTRI- 
CAL ENGINEERS, CHEMISTS, ARCHITECTS, and BUILDERS. 

UNIVERSITY of LONDON—COURSRES for MATRICULATION 
and INT. and FINAL B.Sc. (including the Engineering Degree). 


FEE: TEN GUINEAS A YEAR, 


Calendar (6¢.) or short Prospectus (free) on application to the 


ReGtsTRAR. 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institote or sent on receipt of postcard, 


REG. S. CLAY, D.Sc., Principal. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, LONDON, W. 

The SESSION 1903-6 will open on THURSDAY, OCTOBER 5. 
Students are requestec to enter their names on Wednesday, October 4. 
Lectures are given in all branches of General and Higher Education, 
Taken systematically, they form a connected and progressive Course ; but 
a single Course in any subject may be attended. 

Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the Teachers’ Diploma (London) and 
for tbe Teachers’ Certificate (Cambridge), and also a special Course of 
Scientific Instruction in Hygiene. 

Six Laboratories are open to Students for Practical Work. 

Two Entrance Scholarships will be offered for competition in June, 1906. 
The Early English Text Society's Prize will be awarded in June, 1906. 

Students can reside in the College. 

TRAINING DEPARTMENT FOR SECONDARY TEACHERS. 

A Scholarship of the value of £20 for one year is offered for the Course 


| of Secondary Training, beginning in October, 1905. 


The Scholarship will he awarded to the best candidate holding adegree | 
or equivalent in Arts or Science. 

Applications should reach the Heap or THe TratwinG DEPARTMENT 
not later than Septemher 238, 


BOROUGH POLYTECHNIC 
INSTITUTE | 
— 


(Five minutes from Blackfriars, Waterloo, and Westminste. 
103 BOROUGII ROAD, S.E. 
TECHNICAL CHEMISTRY AND FLECTROCHEMI-TR1 | 
DAY COURSE. 

A complete Day Course extending over two years has heen «rsangec in 
Technical Chemistry. With the object of providing as con lete a C.mrse 
of training as possible, instruction will be given in M4 “HORE MAT fy > 
PHYSICS, ENGINEERING DRAWING, PRACTICat MECHAN- 
ICS. FRENCH, GERMAN, METAL and WOOD WORKING, and 
in GENERAL CHEMISTRY, and throughout the Course particular 
attention will be paid to ELECTROCHEMISTRY, for which a Special 
Laboratory has been fitted. 

FEE FOR THE COURSE, OCTOBER TO JULY, Zro. 

Intending students must give evidence that they are capable of following 
the Course with advantage, or they may be required to attend a Pre- 


liminary Course. . ane 
Full particulars can be obtained on application to 


C. T. MILLIS, Principal. 


WIGAN 
MINING & TECHNICAL COLLEGE. 


Principal—TuomaAs T. Rankin, C.E., B.Sc., 
M. Inst. M.M., M.1.M.E. 


SANDWICH SVSTEM OF MINING TRAINING. 
DAY MINING COURSES, 


Opening date, MONDAY, OCTOBER 2, at 9 a.m. 
Complete Diploma Course extends over a period of three or four years, 
Two Prizes of £10 ros. each awarded annually. - 

Candidates for Colliery Managers’ Certificates of Competency holding 
the above Diploma will be exempt from two out of the five years’ practical | 
experience required hy the Coal Mines Regulation Act. 

The Home Secretary has approved for the purposes of the Coal Mines 
Regulation Act (1887) Amendment Act, 1903, the Diplomas of this College, 

Prospectus post free on application to the PRINCIPAL, or 


T. RATCLIFFE ELLIS, Hon. Sec. 


For other Scholastic Advertisements, see pages cci and ccii. 
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a@- New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under recognised Teachers of 
the University of London. 
J. E. Mackenzig, Pb.D., D.Sc. 


Chemistry we eo HH, Wren, Ph.D., B.A. B.Sc. 
f ALBERT GrirFitus, D.Sc. 
Physics ... a a nee «»\ D. Owen, B.A., B.Sc. 
\s. W. Crack, B.Sc. 
Mathematics coy LDS eee Ve me 
A. B. Reno_e, M.A., D.Sc. 
Botany... as { F. E. Fritscu, Ph.D., B.Sc. 
Zoology ... « H. W. Untuank, B.A., B.Sc. 


Geology & Mineralogy Gro. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Parcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laborataries. 
French, German, Spanish, Russian, and [tallan Classes. 


EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics. 

Calendar 6d. (post free 8¢.), on application to the SECRETARY- 


THE UNIVERSITY OF LIVERPOOL. 
SESSION 1905-6 COMMENCES OCTOBER 2. 
FACULTY OF ENGINEERING. 


THE VICE-CHANCELLOR. 
CnuaiRMAN—Proressor CAREY, 
Dean—J. WEMYSS ANDERSON. 
PrRoFESSORS AND LECTURERS. 


= = {Harrison Professor—W. H. Warkinson, 
ENGINEERING . 0) MInst.C.E., M.J.Mech.F., M.LE.E. 


{David Jardine Professor—IE, W. Mar: 


ELECTROTECHNICS “L cnantT, D.Sc. 

MATHEMATICS ae = ea F. S. Carey, nee ei | 
a fLyon Jones Professor—L. R. WILEER- 

PEST CS <-. oe “| FORCE, M.A. 

CHEMISTRY +Grant Professor—J. Canppett Brown, 


a) DSc, Cs. Fal ; | 
RAILWAY ENGINEERING / Associate Professor —J. A. bh’. AspinaLt, 


1 M.Inst.C E. 
MUNICIPAL {Associate _ Professor—J. 1. brRootr, 
ENGINEERING .. ot M.Inst.C. E. 
MUNICIPAL ELECTRICAL {Associate Professor — A. BROMLEY 
ENGINEERING... ..| Houimes, M.Inst.C.E., M.LE.E. 
ENGINEERING DESIGN (Lecturer — J. Wemyss ANDERSON, 


AND DRAWING... «-{_ Assoc. M.Inst.C.E., M.I.Mech.E. 
APPLIED MECHANICS ... Lecturer—J. H. Grinotey, D.Sc. 


The courses of study in the Faculty leading to the ordinary degree of 
Bachelor of Engineering or the certificate in Engineering are so arranged 
as to afford a general scientific training for those intending to become 
engineers or to enter any allied profession. The Honours conrse enables 
students to specialise in some brancb of the profession, and opportunities 
are afforded for post-graduate work and research. 


The special prospectus of the Faculty may be obtained on application to 
the REGISTRAR. 


BATTERSEA POLYTECHNIC, S.W. 


Principal—SipnEy H. WELLS, Wh.Se., 
ASIN IRC O55 SY GTEC, 


TERM hegins MONDAY, SEPTEMBER 25. 

Day and Evening Courses in preparation for London University 
Science and Engineering Degrees under recognised Teachers. Matricu- 
lated Students attending these Courses ate registered as Internal Students 
of the University. 


The Princtrac and J. W. Burton, 


Mechanical Engineering A.R.CS. AMILM.E 
A.R.C.S , A.M.I.M.E. 


Electrical Engineering and f W. THomson, M.A., B.Sc. 
Physics tes .. (One Yacancy.) 
& WwW Eat, Beles 
Chemisty UO ea 
Mathematics G. E. St. L. Carson, B.A., B.Sc. 


The Laboratories are also open for Research Work. 

Technical Day College Courses in Mechanical, Electrical. and Motor 
Engineering, in Architectural and Constructional Work, and in Chemistry. 

Abridged Prospectus gratis on application. 

Detailed Prospectus 1... post free 3¢., on application to the Secretary. 


MATRIC., INTER., FINAL B.A. & B.Sc, 


AND OTHER ELEMENTARY AND ADVANCED EXAMS. 


Preparation by Correspondence and in Small Oral Classes. 

Able staff of high qualifications. 

Single subjects may he taken—Mathematics, Physics, Chemistry, 
Bielogy, Botany, &c. 

French and German for all exams. 

Moderate Terms—Individual Assistance—Full Notes. 


Address—Mr. H. J. SMITH, B.Se, (Lond.), 
Rosebery House, Breams Buildings, Chancery Lane, London, E.C. 


NATURE 


| if paid in one sum on entrance. 
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EAST LONDON COLLEGE 
(Late East Lonpon TEcHNIcAI COLLEGE), 
MILE END ROAD, E. 


New SESSION commences SEPTEMBER 13. 


SCIENCE AND TECHNICAL SIDE. 
(J. LS. Harton, MUA’, and 


Mathematics ne On | #W. F. S. Cuurcuize, M.A. 

‘ (*R. A. Leurecot, B.A., D.Sc., and 
Eby siCo i ee ACH ais ANE Sce 

. (‘J. T. Hewitt, M.A., D.Sc., Ph.D. 
CRATES) on iss a stand oC, SmitH, Wisc ‘ 
Botany Vv. H. Beackman, M.A. 


*D. A. Low, M.LM.E., and 
| OJ. A. Davenvort, M.Sc. 
a. *J. T. Morris, M 1.E.E. 
ARTS SIDE. 

Coe j J. L. S. Harron, M.A., and 
Mathematics 4 oe x) “ORR, Je, & (Caiman, MLS 
Latin and Greek ... 66a .. F, R. Earp, M.A. 

English Language and Literature *Kare M. WARKEN. 


Engineering 
Electrical Engineering 


History on ee LS EGCONGE,, NA: 
French 200 . 'W. G. Hartosc, B.A. 
German Constance B. Low, M.A. 


Recognised Teacher of the University of London. 
Fee for the full Day Course, ro Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded hy the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also beld, 
the fees for which are from Two Guineas to Five Guineas per Session. 
CALENDAR, post free 44d., on application. 


JOHN L. S. HATTON, M.A., Director of Studies. 


WESTMINSTER HOSPITAL MEDICAL 


SCHOOL, 
CAXTON STREET, S.W. 


A SCHOOL OF THE UNIVERSITY OF LONDON, 


The WINTER SESSION will commence on MONDAY, OCTOBER 2, 
1gas. Scholarships of the aggregate value of £320 are offered to students 
entering in October, Examination on September 26 and 27. Fees 110 Gns. 
For University Students and those who 
have completed their anatomical and physiological studies 70 Gns. Special 
opportunities for Clinical work and for holding the various hospital appoint- 
ments, Dental students are specially provided for. 

Prospectus and further particulars may be obtained from the DEAn. 


Telegrams: ‘' Clinic,” London. Telephone: Victoria 765. 


UNDER THE AUSIICES OF His MAJESTY’S GOVERNMENT. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNIVERSITY OF LONDON.) 


CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HosPiTALs OF THE SEAMEN’S 
HOsPITAL SOCIETY.) 


The next SESSION commences on MONDAY, OCTOBER 2, 1905. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micuevii, Esq., Seamen's Hospital, Greenwich, S.E. 


THE UNIVERSITY OF LEEDS. 


The next SESSION will begin on OCTOBER 2. A. 

University Degrees are conferred in Arts, Law, Science, and Medicine. 

The Classes also prepare for the following professions :—Chemistry, 
Civil, Mechanical, and Electrical Engineering, Mining, Textile Industries, 
Dyeing, Leather Manufacture, Agriculture, School Teaching, Commerce, 
Law, Medicine and Surgery. 

Lyddon Hall bas heen licensed for the residence of students. 

Prospectus of any of the above may be had post free from the REGISTRAR. 


THE UNIVERSITY OF SHEFFIELD. 


SESSION 1905-6. 
The SESSION OPENS as follows :— 


FACULTY OF APPLIED SCIENCE September rr 


FACULTY OF ARTS ... ost ‘ October 4 
FACULTY OF PURE SCIENCE .. Octcber 4 
FACULTY OF MEDICINE ... oct: October 4 


Prospectuses may be had free on application. 
W. M. GIBBONS, Registrar. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


ASSISTANT MASTER (Science Graduate) required, Physics and 
Chemistry. Commencing salary, £150. Application Forms and statement 
of duties to be obtained from the REaisT!.ar. 


For other Scholastic Advertisements, see pages ec and ccii. 
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SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S.W. 


EVENING CLASSES commence SEPTEMBER 25. 

DAY COLLEGE COURSES commence OCTOBER v2. 

the Day College Courses consist of 30 hours per week, and are in pre- 
paration for London University degrees of B.Sc. tn Mechanical and Elec- 
trical Eagineering, in Chemistry, Physics and Natural Science. 

The composition fee for the Session of 3 terms is £15. 

The Evening Classes consist of similar courses at much reduced rates. 

The Technical Day Courses are arranged to extend over 3 years and pre- 
pare for Engineering, Electrical, Chemical and Metallurgical professions. 

(-W._H. Eccres, D.Sc. 
Sal. WismeR, AURG,S\ 

{ *S. SKINNER, M.A. 
ae, > W. H. Eccres, D.Sc. 
she L. Lowxps, B.Sc., Ph.D. 
meine, COLEMAN, AvR.C.S, 
*J,. C. Crocker, M.A. 

FE. H. Lowe, B.Sc. 

Cc. W. Hate. 

W. E. Oakoen. 
(ies. AckY: 
lita Ge Bit, ARGS: 

A. J. Masven, F.L.S. 

S Wee\veuh SeUDLEN Aqn lileice be, 
| Mtavr.. Wh. Sc 

*A,. Mackrow Smiru. 

H. AUGHTIE. 
I 


A. J. Maxower, B A. 
Electrical Engineering ... ae \ 


Mathematics 


Physics 


Chemistry 


Botany 
Geology 


Engineering 


U. A. Oscuwatp, B.A. 
B. H. Moreuy, B.Sc. 
* Recognised Teacher of the University of London. 
The Lahoratories and Workshops are open for Research under the 
direction of the Principal and the Heads of Departments. 
Further particulars may be obtained on application to the Secretary, 
who will send a full prospectus, post free, g@. Prospectuses may be obtained 


at the office, price 1. AS. 
SIDNEV SKINNER, M.A., Principal. 
{THEORY AND 


COACHIN PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column 8 (Advanced Education), Teachers Registration 
Council, Board of Education, $.W.), 


49 and 5! IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


HARRIS INSTITUTE, PRESTON. 


ASSISTANT MASTER reqnired fer School of Art. Specially qualified 
to teach Perspective and Geometry, and to assist in giving instruction to 
the students attending the Pupil Teacher Centre. The duties amount to 
ahout twenty hours a week, and opportunities will he afforded for private 
study. Salary, £70. Applications, stating age, qualifications and previous 


| 
| 


NATURE 


experience, with three testimonials, to be forwarded to the undersigned | 


before Octoher 4. 
T. R. JOLLY, Secretary and Registrar. 


NORTHAMPTON INSTITUTE, 
LONDON, E.C. 


The Governing Body invite applications for the appointment of 
INSTRUCTOR in MATHEMATICS in the Engineering Day Courses. 
Attendance required for 2 hours on four mornings p-r week. Salary, 
4120 per session (October to July). 
Forms of application (which should be returned at once) and further 
particulars can he obtained from 
R. MULLINEUX WALMSLEY, D.Sc.. Principal. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 


The Governing Body invite applications for the post of DEMON- 
STRATOR in PHYSICS. The work of the Demonstrator will consist 
patily in conducting Phy-ics Classes of the Secondary Day School and 
partly in assisting in the adult Physics Classes in the Institute. A graduate 
in Physics would receive preference. 

Commencing salary. £120 per annum. 

For form of application, to be returned by September 26, apply to the 
SECRETARY. 


CRAWFORD MUNICIPAL TECHNICAL 
INSTITUTE, CORK. 


WANTED immediately, an ASSISTANT HEAD MASTER. Salary, 
4200. One holding the Electrical Engineering Diplema of a Technical 
College with experience in Works and Teaching preferred. 

Applications to ; 

E. A. O'KEEFFE, B.E., M.1.E.E., &c., 
Head Science Master and Organising Secretary. 


[SEPTEMBER 21, 1905 ( 
THE SIR JOHN CASS TECHNICAL 
INS@IDUAE, 

IPDNA WY SMNRIEIB IT, VLOG MND. Jet. 
Principal Cuakves A. KeEANs, M.Sc., Pb.D., F.1.C. 


EVENING CLASSES in CHEMISTR\, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METAILLURGICALand ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


Chemi j Cranes A. Keane, M.Se., Ph.D., F.1.C., and 
STUISLY, “" H. Burrows, A.R C.S., Ph.D., PIC. 
Physics ... R.S. Wiitows, D.Se., M.A. 


Metallurgy C. QO. Bannister, Assoc. R.S.M. 

Mathematics G. M. kK. Leccert, B.A. 

Every facility for special and advanced practical work in well-equipped 
lahoratories boib in the afternvon and evening. 

Also preparation for the BSc. Examination of London Uni- 
versity undcr recognised teachers of the University. - 

Courses of Instruction in Glass Blowing will be given during the 
Session by Mr. A. C. Cossor. » 

NEW SESSION begins MONDAY, SEPTEMBER 2s. 

For details of the Classes apply at the Office of the Institute, or by 

letter to the Princtrac. 
W. H. DAVISON, M.A... Clerk ta the Governing body. 


To SCIENCE and MATHL. MASTERS.— 


REQUIRED immediately, (1) Science Master for important Endowed 
School and Technical Institute. Chemistry and Physics. Only 27! 
hours' work weekly. Salary, £200, non-resident. (2) Mathematical 
Master for School in W. London. University man preferred. £150, 
non-resident.—For particulars of the above and many other vacanctes, 
address GrirritHs, SmirH, PoweLt anp Smtru, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


OUNDLE SCHOOL, NORTHANTS. 


A DEMONSTRATOR in the ENGINEERING LABORATORY, 
and TEACHER of MECHANICAL and MACHINE DRAWING 
wanted. Experience in Workshop and Drawing Office. Commencing 
salary, £150 to £200 a year. Applications, with coptes of testimonials and 
references, to he sent to the HEADMASTER. 


WELLINGBOROUGH TECHNICAL 
INSTITUTE. 


Wanted immediately, TEACHER OF ART for Day and Evening 
Classes, and also for the Pupil Teachers’ Centre. Time occupied ahout 
20 hours per week Annual salary, £110. Applications must he received 


by Septemher 28. 
A. S. CAMPBELL, Secretary. 


1o Vivian Road, Wellingborough. 


for other Scholastic Adertisements, see pages ce and cci, 


Chemist and Assistant Works Manager 


required far a responsible position in a works near London waere 
secret and patented processes are in aperation. Commencing salary, 
£200. Investment of £2000 necessary.—Address Box 1873, NATURE 
Office. 


CHEMICAL BALANCE for Sale; short 


beam; by Bunge, Hamburg. In perfect condition; very little used. 
Accept £11. Can be seen by arrangement with H. S. Jzevons, 
1g Chesterford Gardens, Hampstead, N.W. 


TABLE o RARE ELEMENTS. 


By E. L. N. ARMBRECHT,. 


Symbols, Atomic Weight, Discoverer, Isolater, Specific Gravity, Principal 
Source, Melting Point, Properties, Salts of, Price, &c. 


ARMBRECHT, NELSON & CO., 
71 & 73 Duke Strcet, Grosvenor Square, 


N.B. Sent Free on application. 


Ww. 


SEND FOR DHTAILS OF OUR 


MICRO-SLIDE LENDING 
DEPARTMENT. 


Covering every Branch of Natural Science. 
SUBSCRIPTION €4:174:°0 POR 240 SLIDES. 
Over 53,000 Slides have already been circulated. 


fm The Boxes are accompanied hy descriptions of their contents, 
concisely written by well-known authorities in tbe different 
departments. 


C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 
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NIA TORE 


Physical 
and 
Chemical 
Laboratories 

completely 

fitted up. = 


HEELE’S FAMOUS SPECTROMETER. 


Including dense flint glass prism, with micrometer movement, reading to I minute. 


Nlustrated 
Price 
Lists 


Free. 


Price £10 10 O 


Universally acknowledged to be the 


most efficient instrument on the market. 
Also, smaller size, Price 4G nett, including two prisms, one being a hollow prism. As supplied to the Royal College of Science, 
Dublin, University College, Gower St., London County Council, St. Munchin’s College, Limerick, and many other leading Institutes. 
DELIVERY FROM STOCK. 


PETER HEELE, 115 High Holborn, 


W.C. 


MAKER OF PHYSICAL, ASTRONOMICAL, AND OTHER INSTRUMENTS. 


IMPORTANT REDUCTION _IN_PRICE. 


SPINTHARISCOPE. 


AS DEVISED BY 
y SIR WILLIAM CROOKES. 
Showing the Scintillations of Radium. 


Price with powerful Lens, and contained in 
neat Leather case, LS/= Post free anywhere, 


The scintillations seen in this instrument are 
from Pure Radium Bromide of the highest 
known activity, and are brighter and more 
plentifal than those prodnced from Pitch 
blende or other bodies of low Radio Activity. 


EME See letter from Pror. Gorcu on ‘' The 
Spinthariscope and Retinal Excitability” 
(NaTuRE, June 22, 1905, page 174), setting 
forth a valuable scientific application of the 
instrument. 


A. Cc. COSSOR, 
54 FARRINGDON ROAD, LONDON, E.C. 


Telephone, 10547 Central. 
Gold Medal St. Lonis Exhibition, 1904. 


CHEMICALS 
METAL 
A R E Marea 


For Laboratory, Scientific, and all other 
purposes. 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. 
CALCIUM METAL, 1/6 0z.; 20/- Ib. 


Price List on Application. 


HARRINGTON BROS., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


HOPKIN & WILLIAMS, Ltd. 
16 GROSS STREET, HATTON CARDEN, LONOON, E.C, 
Works—ILFORD, E. 


PURE CHEMICALS 


For TEACHING, RESEARCH, and TECHNOLOGY. 


Revisep Price List. 


NEW DOUBLE 
SURFACE CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; al! delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


g@- Nature says :—‘ This is one of the most com- 
pact and efficient condensers which bas come before onr 
natice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have fonnd that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means nsing a great amonnt of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.” 

’ 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.C. 


All kinds of Apparatus for Science Teaching, 


i 
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THE JUBILEE CATALOGUE 


MARK THE 


ISSUED TO 
FIFTY YEARS‘ EXISTENCE OF THE FIRM 


E. LEYBOLD’S NACHFOLGER, 
COLOGNE, 


Contains on its more than 900 pages a complete 

survey of the apparatus used for instruction in 

Physics, as well as numerous practical instrue- 
tions and about 3000 illustrations. 


RARRARARAAAAAALSS 


NATURE says:— The firm of Leybold Nachfolger 
in Cologne has recently issued a very complete and 
interesting catalogue of physical apparatus and 
fittings sold by them, The book starts with a history 
of the instruments made in Cologne during the last 
century. In its second section we find an account 
of the construction and fittings of various chemical 
and physical institutions. After this follows the cata- 
logue proper, filling some 800 large pages, profusely 
illustrated and admirably arranged. The book will be 
most useful to the teacher.” (No. 1846, Vol. 71.) 


THE CATALOGUE WILL BE FORWARDED TO SCHOOLS 
AND INSTITUTES ON APPLICATION. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and onmhers are in use io University Laboratories and elsewhere in 
various countries. The whole apparatus is neat aod compact and its parts 
very easily moved ; the Liquefier, without stand, heing a cylioder 17 Inches 
high and 8 ijoches Io diameter. 

Tt hegios to liquefy air in from 6 to 10 minutes after the admission of air | 
at from 150 to 200 atmospheres pressure, makiog over a litre of liquid ger 
hour. 

It requires no auxiliary refrigerant and produces perfectly clear liquid 
which requires 00 filtering 

The operator has only nne gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liouefier. 


For Prices and Particulars apply to the Sole Makers :— 
BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


LAWOF sg 
HELICAL SPRINCS | 


The apparatus figured is substantially as described in Pro.. Perry’s ‘* Applied Mechanics,” and 
demonstrates the approximate truth of the following proposition:—If a given force be applied {fo 
deform a given length of wire, the point of application of the force suffers the same linear displace- 
ment, whether the wire is straight and the force applied to produce torsion in it from one end, or 
whether the wire is coiled into a cloe helix and the force applied axially to produce extension from 
one end; provided that the arm of the effective moment in the first case is equal to the mean radius 


of the helix in the second case. 


SS TT, 
ZEISS FIELD-GLASSES 


V4 


ae 
WITH ENHANCED STEREOSCOPIC EFFECT. 


x6, £6 O 0.) 
“8 610 0.) FOR TOURISTS. 


SPECIAL TYPES FOR NATURALISTS, 
MARINE WORK, HUNTING, &c. 


Illustrated Catalogue, '‘Tn,’'’ Post Free on Application. 


CARL ZEISS, 
JENA. 


Branches: 


LONDON: 29 Margaret St., Regent Street, W. 
Berlin, Franklort o/M, Hambarg, Vienna, St. Petersburg. 


£8. 


BEWARE OF 


DO YOU WISH Ee 
ii TO BE IMITATIONS 


i UP TO DATE 


in Scientific Demonstrating ? 
I{ so, send for our full descriptive pamphlet of 
the Kershaw- Patent Lantern 
(Stroud and Rendall’s and 
Kershaw Patents), made of 
best seasoned mahogany, 
French polished, lined with 
asbestos and Russian iron. 
Fitted with two double 
achromatic chjectives, 90° 
silvered prism, complete 
» with B.T. or mixed jet, in 
@ travelling case, measuring 
- -* 23” X 16" x 9”. 
ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 
TANDS, &e. 


§ 
A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO #A.M.'s GOVERNMENT. 


S0LE 
MAKER 


Price £42 OF O 


IMMEDIATE DELIVERY. 


THE GAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Lro, 


CAMBRIDGE, 


ENGLAND. 
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THE EVOLUTION OF MATTER. 


L’ Evolution de La Matiére. By Dr. Gustave Le Bon. 
Pp. 389. (Paris: Flammarion, 1905.) Price 3.50 
francs. 

ip GUSTAVE LE BON has written many books. 

Some twenty volumes, besides papers in current 
scientific periodical literature, have issued from his 
pen. History, travels, tobacco-smoke, anthropology, 
horsemanship, and psychology have in turn attracted 
his sympathetic interest. 

The work before us sets forth Dr. Le Bon’s theories 
of matter and energy, and contains, in a small-print 
appendix, an abstract of the experimental evidence 
on which he is content to rest those theories. 

According to the author, matter itself is merely 


\ 


a form of energy—probably vortex energy in the | 


luminiferous ether. Matter disintegrates—spon- 
taneously in radio-active substances, but also under 
the influence of certain agencies such as heat or 
chemical action, which are compared with the spark 
that fires a barrel of gunpowder. After giving rise 
to “les produits de la dématérialisation de la matiére : 
ions, électrons, rayons cathodiques, &c.,’”’ all things 
finally pass into ‘“1’élément immatériel de l’univers : 
l’Ether.”? By the dissociation of matter, energy is 
transformed, and ‘‘c’est de l’énergie intra-atomique 
libérée par Ja démiateérialisation de la matiére que 
dérivent Ja plupart des forces de I'univers.” 

The chief experimental evidence on which Dr. 
Le Bon relies may be grouped under two heads :— 
(1) the emission of negatively electrified particles by 
metals when incandescent and when subjected to the 
action of ultra-violet light; (2) the slight radio-activity 
which may be detected in ordinary materials. 

The emission of negative corpuscles from metals 
under the influence of heat and light undoubtedly 
occurs, though it is not to the author’s speculative 
Opinions that we owe the experimental demonstration 
of the fact. 
the corpuscles are emitted during the disintegration 
of the atoms of the metal is perhaps worth bearing 
in mind. But, on a review of the evidence known at 
present, it seems unlikely that the removal of ihese 
slow-moving negative corpuscles results in the in- 
stability of the atom from which they are derived. 
There is no evidence that an electric discharge 
through a gas produces new elements, while the ions 
of liquids and gases, which result from the removal 
of the corpuscle, again yield the original atom when 
neutralised. Such processes are to be distinguished 
sharply from the irreversible changes which occur in 
true radio-activity, when bodies of atomic mass 
(a rays) or fast-moving corpuscles (8 rays) are pro- 
jected. In this case, new chemical substances always 
appear, and the process seems to be unaffected by 
heat, light, or any other physical or chemical agency. 
This essential distinction is not noticed by Dr. 
Le Bon, who assumes that the production of a cor- 
puscle is itself a proof of atomic disintegration. 

The author claims that he was the first to show 
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As a speculative hypothesis, the idea that 


that radio-activity is a universal phenomenon, not 
confined to a few substances :-— 


‘“Mon premier mémoire sur la radio-activité de 
tous les corps sous l’action de la lumiére a paru dans 
la Revue Scientifique de mai 1897.  Celui sur la 
radio-activité par les actions chimiques a été publié 
en avril 3ig00. Celui montrant la radio-activité 
spontanée des corps ordinaires a paru—toujours dans 
la méme revue—en novembre 1902. Les premieres 
expériences par lesquelles les physiciens aient cherché 
’ prouver que la radio-activité pouvait s’observer avec 
dés corps autres que l’uranium, le thorium et le 
radium n'ont été publiées par Strutt, McLennan, 
Burton, &c., que de juin a aotit tg03.” 


We may first notice that Dr. Le Bon classes the 
effects of light under the head of radio-activity. This, 
it may be argued, is a matter of definition, and the 
author is at liberty to give a meaning to the word 
radio-activity different from that adopted by all other 
physicists. But it is well to point out that many 
experiments on the electric effects of the incidence of 
light on metals had been made before the year 1897, 
notably by Elster and Geitel between 1889 and 1895. 
Dr. Le Bon may have been the first to suggest that 
the effects were due to the emission of particles, but 
no conclusive evidence was obtained until the experi- 
ments of J. J. Thomson and Lenard, in 1899, had 
determined the ratio of the charge to the mass, and 
identified the particles with those found in kathode 
rays. 

Secondly, doubt has been thrown on the emission 
of rays by substances undergoing chemical action by 
the recent experiments of Mr. N. R. Campbell, who 
has traced some, at all events, of the effects to 
secondary causes connected with the heat of reaction. 
Here Dr. Le Bon does not seem always to separate 
clearly the ionisation which may be produced in a gas 
by contact with substances undergoing chemical 
change, and the emission of radiations, more or less 
penetrating, characteristic of true radio-activity. 

Thirdly, in examining the spontaneous radio-activity 
of ordinary materials, the author seems to under- 
estimate the effect of the minute traces of radium 
which are now known to be distributed widely. He 
claims Prof. J. J. Thomson’s experiments on the 
emanations emitted by various natural substances and 
underground waters as a confirmation of his view that 
all matter is radio-active. Now, Thomson found that 
the rate of decay and the phenomena of excited 
activity in those emanations which he examined 
closely were about the same as those of the radium 
emanation, and his experiments should be regarded 
as an indication of the prevalence of radium rather 
than of the radio-activity of ordinary materials. It 
is true that further experiments by Thomson, Cooke, 
Campbell, Wood, and others have now made it prob- 
able that ordinary metals, at all events, are slightly 
radio-active. But, to eliminate the effects of strongly 
radio-active impurities, it is necessary to take the 
utmost precautions, both in the experiments them- 
selves and still more in the interpretation of the 
results. There seems little evidence that, in either 
respect, Dr. Le Bon recognised the necessity of such 


| precautions. 


y 
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lt will be gathered that the author takes a point 
of view which is not that of the majority of physicists 
who have investigated these subjects. Revolutionary 
opinions may prove a valuable tonic to the orthodox 
in physics as in other matters. It is not because he 
is heterodox that we are not satisfied by Dr. Le Bon’s 
book. It is because he seems to us to fail in grasp 
of the subject, to confuse phenomena which are 
essentially different, and to be blind to evidence which 
does not support his hypotheses. 

A belief in the evolution of matter is fast becoming 
not only possible but inevitable. Dr. Le Bon has 
written readable speculations about that evolution, 
and here and there has thrown out an interesting 
idea; but the evidence on which that belief must be 
founded is not that put forward by him. His 
bool: calls to mind the advice offered by a famous 
Lord Chief Justice to a brother judge, that it was 
sometimes safer to give one’s conclusions without 
the reasons which had led to them. 

WY, (CID. WE 


THE FHROES AND ICELAND. 

The Faerées and Iceland; Studies in Island Life. 
By N. Annandale. With an appendix on the Celtic 
Pony by F. H. Marshall. Pp. vi+238; illustrated. 
(Oxford; Clarendon Press, 1905.)  Priee 4s. 6d. 
net. 

HE name of Mr. Nelson Annandale has been of 
late years so intimately associated with the 

Malay Peninsula and its zoology and ethnology that 
it comes somewhat as a surprise to find it on the title- 
page of a work dealing with such totally different 
surroundings as those of the Feerées and Iceland. 
It appears, however, that between the years 1896 and 
1903 the author spent several summer holidays in 
these remote islands, and contributed a series of 
articles on his experiences to Blackwood’s Magazine 
and the Scotsman, and that it is these delightful 
articles, in a more expanded and elaborated form, 
with the omission of certain purely technical details, 
which form the basis of the work before us. 

-\s Mr. Annandale suggests in his opening chapter, 
most persons probably regard the FzerGes as little 
more than mere Arctic rocks, teeming with sea-birds, 
in the ocean; and they will accordingly be surprised 
to learn that, as a matter of fact, although lying 
nearly a couple of hundred miles to the north-west 
of Shetland, they enjoy a climate warmer than that 
of many parts of Scotland, while their vegetation, if 
rarely more than a few inches high, is as luxuriant 
as the shallowness of the soil and the winter storms 
will allow. The buttercups, too, seem larger, and 
the bushes of a brighter green, than on the main- 
land. These islands have also to be regarded as 
desirable spots, for it appears that although a few 
years ago they possessed a couple of dozen police- 
men, the moral of the population has been so excel- 
lent that the services of these guardians of the peace 
were found no longer necessary, and the force has 
consequently been disbanded. A truly remarkable 
record ! 
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The first two chapters deal with the people of the 
Feerdcs and their mode of life, and will be found to 
contain a number of interesting observations on their 
ethnography and the implements of the islanders. 
The invasion of Iceland by the Moors in the seven- 
teenth century forms the subject of a third chapter, but 
perhaps the most interesting part of the whole book is 
that dealing with the wonderful bird-cliffs of the 
Westman Islands, and the clever manner in which 
the natives capture puffins and other birds in nets. 
The fulmar appears, indeed, to be very valuable to 
the Westmaners, supplying them with both food and 
light. Other chapters deal with Iceland and its pro- 
ducts, and the insects and domesticated animals of 
both that island and the FeerGes. 

Mr. Annandale deserves, indeed, our most hearty 
congratulations, and has succeeded in producing a 
most admirable little work which may be perused 
with interest alike by the general reader and by 
those who have enjoyed, or expect to enjoy, the oppor- 
tunity of visiting the islands he so happily describes. 
Whether similar congratulations should be extended 
to Dr. Marshall for his share of the work we are not 
fully assured. That gentleman seems, indeed, to be 
under the impression that no one save Profs. Ewart 
and Ridgeway has written in this country on the 
origin of the horse. Otherwise he would have 
scarcely credited the former with being the first to 
regard Przewalsky's horse as a variety of Equus 
caballus. Neither would he have omitted to notice 
that an earlier name than prsewalskyi has been 
suggested as referable to this animal, and also 
that Prof. Ewart’s E. celticus is probably inseparable 
from the earlier £. hibernicus. Moreover, he might 
have pointed out that it is difficult to understand 
how Prof. Ridgeway’s new name of £, c. libicus ean 
stand for the barb, when the Arab horse has long 
since received a technical name of its own. 


eles 


OUR BOOK 


Le Systeme des Poids, Mesures et Monnaies 
Israélites d’aprés la Bible. By B. P. Moors. 
62+1 plate of figures and 6 tables. (Paris: 
Hermann, 1904.) 

THE first part of this work consists of an inquiry 

respecting the numerical value adopted by the 

Israelites at the time of Solomon for the constant 7, 

the ratio of the circumference of a circle to its 

diameter. M. Moors obtains the greater part of his 
material for this investigation from the dimensions of 
the ‘‘ molten sea’? in Solomon’s temple, as stated 

in I. Kings, vii., 23-26, and 11. Chronicles, iv., 2-5. 

These dimensions have led some writers—notably 

Spinoza and Hoefer—to the opinion that the Israelites 

knew of no nearer approximation to 7 than the whole 

number 3. The specification of the molten sea is not, 
however, sufficiently complete to determine its shape 
with any degree of certainty. Some commentators 
have considered it as cylindrical, others have followed 

Josephus in ascribing to it a hemispherical form, 

whilst Zuckermann suggests a combination of 

evlinder and parallelepiped. The author of this work, 
who is firmly of opinion that the Israelites accepted 

a value for m very close to 3.142, has found it necessary 

in support of his argument to assume that the molten 
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sea had the form of a lipped cylinder. Adopting the 
description given in 1. Kings, which differs some- 
what from that of IJ. Chronicles, M. Moors has de- 
duced for the cubic contents of the bath, a measure of 
capacity frequently met with in the Old Testament, 
the relation 


1 bath=} (Mosaie cubit)*. 


The remainder of the work deals with the system 
of weights, measures, and coinage in use among the 
Israclites. Carefully disclaiming any bias in ques- 
tions theological, he adopts the Bible as the chief 
authority on the subject of whieh he treats. The 
weights and measures mentioned in the Bible are not, 
however, always very clearly defined, and in attempt- 
ing to combine them in a homogeneous system we 
are confronted with apparently hopeless incon- 
sistencies. Owing io this difficulty M. Moors finds 
it necessary to have recourse to materials of some- 
what ineongruous character. From a strange medley 
of midwives, manna and mummies, he evolves, with 
much ingenuity, a series of metric equivalents for the 
weights and measures of the Israelites. He claims 
that his equivalents are confirmed by all those 
passages in the Bible which contain references to 
weights and measures. It is interesting to note that 
his value for the length of the cubit, viz. 443-61 milli- 
metres, agrees very closely with the value obtained 
recently by Sir Charles Warren (17-64 inches, 
448.05 mm.). 

It is hardly possible to accept the view of M. Moors 
that the Bible was intended inter alia as a text-book 
on mensuration. [In spite of his laudable effort to 
throw light on the old Hebrew weights and measures 
they still remain dim to us. In the region of 
metrology the Israelites would indeed appear to have 
baffled the commentator, and to have buried their 
authoritative standards ‘“‘deeper than did ever 
plummet sound ’’ out of the excavator's reach. 

So far as we have cheeked the numerical calcula- 
tions made by M. Moors, we have found them in- 
variably accurate. There is, however, an obvious 
misprint in the last line of his letterpress; ‘‘ 43.5 ” 
should read ‘‘ 43,500.” 


A Primer on Explosives. By Major A. Cooper-Key, 
Edited by Captain J. H. Thompson. Pp. xii+94. 
(London: Macmillan and Co., Ltd., 1905.) Price 1s. 


Tuis little book should prove of great value to those 
for whose benefit it has been mainly written, viz. the 
local inspectors under the Explosives .\ct, and those 
dealers whose trading necessitates the handling and 
storage of explosives. 

No one can better realise the want of some little 
handbook on the subject than H.M. Inspectors, and 
it is to meet this want that Major Cooper-Key has 
written this useful book, which, it is pointed out, is 
“not a treatise on explosives.’” The author gives a 
short description of the manufacture of the chicf 
explosives, but its great value will be found in the 
sections devoted to special risks with each class, the 
methods of packing and storing, and a particularly 
useful chapter on the general construction and 
one of a store, the destruction of explosives, 
wc, 

It is certain that a careful study of the book by 
local inspectors will lead to a better understanding of 
the whole question of explosives and the Act 
generally, and hence to a more intelligent perform- 
ance of their responsible duties. For those traders 
and users who have the handling of these goods after 
they have left the manufactory the book should be 
equally valuable, and it should do much to lessen the | 
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risk of those untoward accidents which oecur from 
time to time, generally from ignorance of the proper- 
ties of the bodies dealt with. bess So: 


A Note-book of Experimental Mathematics. By C. 
Godfrey and G. M. Bell. Pp. 64. (London: 
Edward .\rnold, 1905.) Price 2s. 

Tuts book gives coneise instructions for carrying out 
a number of simple quantitative experiments in 
mechanies. It is specially suited for students who 
intend to sit for Army Entrance Examinations, but 
the excellence of the course outlined renders the book 
very serviceable for general use in schools; the 
students get accustomed to fundamental methods of 
measurement, obtain concrete coneeptions of elemen- 
tary science, and seeure much data well adapted to 
serve as examples and illustrations in a course of 
practical mathematics. The experiments include 
measurements of lengths, areas, volumes, weights, 
specific gravities, fluid pressures, forces, moments, 
velocities, accelerations, and many other physical 
quantities. .\ full and careful list is given of the 
requisite apparatus and fittings, and the book will ve 
of very great assistance to teachers in the arrange- 
ment of a thoroughly sound clementary course 2f 
experimental science. 
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{Ihe Editor does not hotd himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTuRE. 
No notice is taken of anonymous communications.] 


Cause and Prevention of Dust from Automobiles. 


Tue article on the above subject in the issue of NATURE 
for September 14 (p. 485) is an important contribution to 
a subject of great interest and importance to the com- 
munity, but it contains a statement with reference to 
tar-macadam which in the interests of engineers should, 
I think, be verified. Speaking of ‘‘ Tarmac ”’ the writer 
says, ‘‘ the slag is thoroughly impregnated, so that if the 
pieces are broken further a tarred surface is still found.” 

I have examined many specimens of tar-macadam, in- 
cluding ‘‘ Tarmac.’”’ I have never found any sign of 
penetration of tar. I am aware that some believe in this 
alleged penetration, but it seems to be obvious that any 
material sufficiently porous to enable tar to saturate it 
would be totally unfit for road-making. 

That tar-macadam, and, of course, ‘* Tarmae,’’ have 
virtues for motor road-making may be admitted; but this 
penetration theory is not the reason, and it is a pity that 
the myth should still exist, as it tends to prevent the trial 
of other substances far more suitable for roads than furnace 
slag. 

The reason why tarred granites and similar hard stones 
have not hitherto been found so effective is entirely a 
matter of surface adhesion. Given a suitable tar mixture, 
there is no reason why hard, non-porous stone should not 
be as efficient as slag. Penetration has nothing to do 
with it. J. Vixcext ELspen. 

38 St. Stephen’s Gardens, Twickenham. 


In reply to Mr. Elsden, I agree that it is of no use 
to hold mythical views. I think, however, that he is 
really mistaken in his views that the slag in “‘ Tarmac ”’ 
is not penetrated by the tar. Possibly it may not be 
penetrated by the most viscous constituents, but upon 
examining a broken piece of *‘ Tarmac ’’ I have found that 
the surface is distinctly darker than that of slag which 
has not been treated. The difference is very noticeable 
under the microscope, and if a bit of slag from the interior 
of a treated portion is heated the tar is readily seen, 
which fact appears to be conclusive evidence that penetra- 
tion by the tar takes place. J do not, however, suppose 
that the penetration is very uniform, as slag is not a very 
uniform material, and therefore in some parts the effeet 
might not be so evident. W. R. Cooper. 

82 Victoria Street, S.W. 
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SOLAR PHYSICS OBSERVATORY 
ECLIPSE EXPEDITION. 
Innsbruck, September 12. 
INCE my last letter, which was dated August 26, 
] have had so little time for writing that I take 
the first opportunity to record the events that followed 


TRUS, 


at Z os - 


the last communication. Passing over August 28 
and 29, which were spent in giving the fina] touches 
to the various instruments, putting in the eclipse 
mirrors, and in rehearsing, we come to the eclipse day 
itself. Turning out at 5 a.m. and scanning the sky, 
a glance showed that clear weather conditions for 
eclipse time were very doubtful. Heavy black clouds 


6-inch prismatic camera. 


Fic. 2.-—Visitors being shown round the camp on the day before the eclipse. 


were sailing majestically across the zenith, and still 
blacker ones were slowly moving nearer the horizon. 
There were, however, small breaks here and there 
where blue patches were exposed for brief intervals, 
but it seemed that the chances for a clear eclipse were 
very small, 
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Fic. 1.—The officers of H-M.S. Fenus volunteering for eclipse work on the quarter-deck. 


16-feet cononagraph tent. 


It was not long, however, before many of us 
reached our camp. Rain had fallen about 4 a.m., 
and at about 6 a.m. another shower helped still 
further to lay the dust, which had proved such a 
menace to the smooth working of the clocks. The 
previous evening all dark slides had been carefully 
filled and noted with their particular make of plates, 
and these now were dis- 
tributed to the different 
workers. 

Fortunately we were 
working in an area en- 
closed by a wall, so that 
only those who had re- 
ceived special permission 
could enter. Needless to 
say, invitations were 
numerous, and included 


the majority of those 
who had _ helped us 
in various directions 


during our preparations. 

At the time of first 
contact, clouds near the 
region of the sun were 
very few, and we 
observed this under ex- 
cellent conditions. As 
time progressed, a great 
bank of clouds was seen 


gradually working its 
way along from _ the 
west, and it became a 
race between the clouds 
and the moment of 
= second contact, i.e. the 
beginning of totality. 
The diminishing  cres- 


cent became smaller and smaller at about the same 
rate as the clouds over the sun became thicker and 
thicker. The clouds won! The moment of second 
contact could not be observed! We went, however, 
through our programmes, knowing that we were 
photographing nothing. Venus became a brilliant 
object in the west seen through a break. 


The tent of Lievt. Horne (Commandant 
of Camp) and myself. 


Looking west. 


Fortunately there were two currents of air at work 
in the upper regions, one coming from the south and 
the other from the west. This intermingling of 
currents was possibly the cause of the thinning of 
the clouds over the sun, and gave us a view of the 
corona for brief intervals through, as it were, a thin 
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veil; the clearest intervals were towards the end of 
totalitv. The burst of sunlight from the north-west 
limb of the sun heralded the end of totality, and thus 
ended the worl: of the instruments and the greater 
majority of the different partics. 

We were all, however, bitterly disappointed. So 
much trouble had been taken to make everything work 
with the maximum of efficiency, but, alas! with so 


Mr. F. McClean. 


Fic. 3.—Taken after tbe beginning of first contact. 


The tents over the instruments have all been removed. 


the poles. At the north pole there was a region dis- 
playing the beautiful rifts seen at best during 
eclipses at a minimum stage, but at the southern pole 
no such distinctive structure was seen. Unfortunately 
the eastern and western limb of the sun were shrouded 
in thicker haze than the north and south region at 
the time that 1 had my longest glance. It was there- 
fore about the solar poles that the longest streamers 


Mr. Howard 
Payn. 
The 16-feet coronagraph, with 


De la Rue coronagraph 


Grating 
behind the men. 


spectrograph. 


Mr. F. McClean and his naval staff, 


small a result. Prismatic cameras of high dispersive 
power and prismatic reflectors of long foeal length, 
to say nothing of long-focus lenses for three-colour 


negatives, are not condueive to good results in a. 


cloudy sky! 

During the few moments that were available 
between the exposures of the different plates in my 
instrument | saw enough of the corona to know what 
a magnificent sight it would have been had it been 


Tube of 6-inch 
prismatic camera. 


Siderostat. 


were seen by me, and two in the south-east quadrant 
extended for at least two solar diameters. 

The eclipse being over there was then nothing 
more to do than to collect all the photographic plates 
exposed and commence with the paeking up of the 
instruments. It is one thing to set up the instru- 
ments and another to tuke them down. By the even- 
ing of the same day about 50 per cent. of the packing 
up had been completed. 


Three-colour camera 


Cusp 
in distance. 


telescope. 


Packing cases supporting 
small cameras with gratings. 


Fic. 4.—The 6-inch prismatic camera, showing staff and positions for the small grating cameras and the cusp telescope. 


seen in a cloudless sky. The enormously brilliant red 
prominence in the north-east quadrant was an un- 
doubted feature of this eclipse, and nothing like it 
was seen by me in cither the 1898 or r1goo eclipses. 
From several accounts the landscape was illuminated 
by this red radiating object, and sunset effects were 
recorded by other observers. 

The corona itself was of the maximum tvpe, 
streamers radiating in all directions even very near 
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In the cool (?) of the evening the development of 
the plates was commenced. Those which promised 
to have some kind of record on them were taken first. 
To sum up the results, now that the whole set has 
been developed, it may be said that we have been far 
more fortunate than was at first anticipated. ‘The 
prismatic reflector worked by Mr. Butler succeeded 
in securing an excellent picture of the lower corona, 
the solar diameter being about 8} inches. The 16-feet 
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coronagraph operated by Mr, F, McClean obtained 
a fine photograph of the corona with excessively 
sharp detail and good extension. The De la Rue 
coronagraph in charge of Lieut. Trench, R.N., was 
fortunate enough to secure three negatives, all of 
which will be very serviceable, as the focus was so 
well adjusted. Unfortunately the long exposures re- 
quired for the three-colour camera operated by Lady 
Lockyer could not be secured in consequence of clouds. 
The 33-inch Newton, mounted equatorially and 
worked by Staffl-Surgeon Clift, obtained iwo successful 
exposures. ‘The instrument in my charge secured four 
negatives that will prove useful, one of which dis- 
plays the grcen coronal ring clearer than those which 
were secured in the 1898 or 1900 eclipses, and several 
other distinct coronal rings in addition. The spec- 
trum of the lower chromosphere at the beginning or 
end of totality was not obtained. The objective 
grating spectroscope worked by Mr. Uloward Payn 
produced one out of two exposures made, and shows 
the spectrum of the larger prominences and the green 
coronal ring. 

The observers of the shadow bands gained a great , 


Lieut. Horne's 
and my tent. 


Officers tent 


3h-inch Newton 
telescope base. 


Pillars of 16-feet 
coronagraph, 


amount of information as regards their size, rate of 
motion, and direction. The coronal sketchers obtained 
very concordant results, and the other parties gleaned 
much useful information, which will be published 
later, as the observations have not yet been brought 
together. 

By the evening of Sunday, September 3, the whole 
of the instruments, tents, dark room, and smaller 
huts were comfortably on board, and we steamed 
away to Palermo, leaving our camp as bare as we 
found it. Two copies of cach negative had been 


Det R Ee 


Group packing 6-inch 


made and separately packed to ensure loss against 
accident. 

With the exception of Mr. Butler, who proceeded 
to Malta in H.M.S. Venus, and of Mr. Payn, who 
remained at Palma, our party bade farewell to the 
officers and men of I1.M.S. Venus who had worked 
so hard, and whom Dame Nature had treated so 
badly. Crossing to Naples, where we left Mr. F. 
McClean, We took the train the same morning to 
Rome, and after a short rest and a little sight-seeing 
journeyed to Innsbruck, travelling through the 
beautilul Brenner Pass, to attend the meeting of the 
Solar Commission of the International Meteorological 
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Perhaps by the time that the next 


Committee. 
eclipse occurs we may know a little more about 
‘“weather’’? to enable observers to go to regions 
where they will not be totally or even partially clouded 


out! Wittiam J. S. Lockyer. 


INTERNATIONAL METEOROLOGICAL 
CONFERENCE AT INNSBRUCK. 


“T1IIS International Meteorological Conference was 
opened at Innsbruck on September 9, when Dr. 
Hlildebrandsson, the secretary of the International 
Mcteorological Committee, read the report of the 
operations of that body on the part of M. Mascart 
(president) and himself, and explained that at the 
Southport mecting in September, 1903, Dr. Pernter’s 
proposal that a conference of the directors of meteor- 
ological services should be held at Innsbruck this 
year, similar in character to those at Munich in 1891 
and Paris in 1896, was favourably regarded and sub- 
sequently adopted. 
The vacancies which have occurred on the com- 
mittee from various causes have been filled by the 


72 feet prismatic 


prismatic camera. Dark room, reflector. 


Base on which the three-colonr 
camera was located. 


Fic. 5.—The camp four hours after the eclipse, showing how quickly the instruments were removed. 


appointment of Dr. Palazzo and Dr. Shaw in 
succession to Prof. Tacchini and Dr. Scott. Dr. 
Ilitdebrandsson was elected secretary on the retire- 
ment of Dr. Scott, who, since the creation of the 
committee, had performed this function with a zeal 
and devotion which would be most gratefully 
remembered. The following changes have also been 
made :—M. Chaves, director of the Meteorological 
Service of the Azores, was appointed in place of 
Admiral de Brito-Capello, Dr. Hellmann in succession 
to Prof. von Bezold, and M, Lancaster in succession 
to M. Snellen. 

Sir John Eliot, having ceased to be director of the 
Indian Mcteorological Service, tendered his resig- 
nalion as a member of the committee, but, with the 
approval of the India Office, communicated through 
Dr. Shaw, the committee invited him to retain his 
seat, as representing in Europe the Meteorological 
Service of India. Thus the committee has the great 
advantage of counting among its members residing 
in Europe a man of experience and possessing a 
thorough knowledge of the meteorology of the tropics. 

According to the report presented by M. Wild and 
Dr. Scott to the conference at Munich, and adopted 
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by it, the principal object of these private conferences 
of the directors of meteorological services was ‘ the 
discussion of concrete questions, the arrangements 
of procedure as to methods of observation and calcu- 
lation, and the organisation of common _ investi- 
gations.’? Since that period several investigations 
have been organised by the subcommittees nominated 
by the international committee. 

The Munich conference nominated a committee for 
cloud observations, under the presidency of Dr. 
Hildebrandsson, whose duty it was to publish an 
international cloud atlas, and to organise and direct 
observations and measurements of clouds in different 
countries during a year. The cloud atlas was pub- 
lished in 1896 by MM. Hildebrandsson, Riggenbach, 
and Teisserenc de Bort. International cloud observ- 
ations and measurements were made at a_ great 
number of stations from May 1, 1896, to the end 
of 1897, on a plan fixed by the committee at the 
meeting at Upsala in i894. The publications, in 
accordance with instructions laid down by the sub- 
committee, have appeared, and the principal results 
have been published by Dr. Wildebrandsson in a re- 
port of which the first part was presented to the 
International committee at the Southport mecting, 
and the second part is now presented to the con- 
ference. The subcommittee has now completed its 
work. 

At the Paris meeting, in 1896, other subcommittees 
of a similar character were nominated, e.g. an 
aéronautical committee, with Dr. Hergesell as presi- 
dent, for the purpose of organising international 
scientific aéronautical experiments, especially simul- 
taneous balloon ascents at different stations. A 
committee was formed under the presidency of Sir 
Arthur Riiclker for the purpose of international re- 
searches on terrestrial magnetism and atmospheric 
electricity. 

These subcommittees have had several meetings, 
and have organised some important investigations. 
A third subcommittee was constituted at Paris in 
1896 for the siudy of solar radiation. There 
have been no special meetings, but M. Violle has 
presented to each sitting of the international com- 
mittee a report of the principal researches undertaken 
in different countries. At the St. Petersburg meet- 
ing, in i899, the international committee appointed 
a telegraphic subcommitiee, under the presidency of 
Dr. Pernter, with the view of suggesting possible 
improvements in telegrams for weather prediction. 
Lastly, at the request of Sir Norman Lockyer and 
Dr. Shaw, the committee appointed a subcommittee 
for the study of questions relating to simultaneous 
solar and terrestrial changes, under the presidency of 
Sir Norman Lockyer. 

The reports of these subcommittees show that their 
labours have been of the greatest utility for the 
development of meteorological science. By this 
means it has been possible to organise and carry out 
successfully investigations which would have been 
otherwise impracticable. It is very desirable that all 
pérsons occupted with the same or analogous problems 
should meet periodically, in order to fix ideas and 
coordinate individual efforts, without in any way 
restricting personal initiative. It may be asserted 
with satisfaction, added Dr. Hildebrandsson, that the 
meteorological conferences organised more than thirty 
years ago have materially contributed to the develop- 
ment of the science, to uniformity of views, and to 
agreement between the services of different countries. 
The constitution of the international committee con- 
tributes effectively to the maintenance of good re- 
lations, and promotes continuity in the labours of the 
conferences. 

Dr. J. Ilann was elected honorary president, and 
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Dr. J. M. Pernter president, of the conference. In 


the course of an address Dr. Hann said :— 


As t am not the official president, | shall take advantage 
of my privilege of passing over in silence most of the 
questions which form the programme of the present con- 
ference, and 1 shall devote my attention to certain problems 
of modern meteorology in which I have a special interest, 
and the solution of which your discussions will assist. 

The use of balloons and kites has brought the explor- 
ution of the upper regions of the atmosphere to a degree 
of development of which we had no idea at the time of the 
first international congresses at Leipzig and Vienna. Even 
in 1879 the condition of the question had not changed, 
when at the congress at Rome 1] was charged with 
elaborating plans for observations in balloons and on 
mountains. We had not then the apparatus for raising 
kites, and had no idea of the important part they were 
to play in meteorological science. It was reserved for 
Messrs. Rotch and Clayton, of Blue Hill, to obtain the 
excellent results wilh which we are all acquainted. 

Further, unmanned balloons were not invented, which 
since, thanks to M. Teisserenc de Bort, have furnished 
such surprising data relating to the temperature of the 
upper regions of the atmosphere. The exploration of the 
air by means of manned balloons was carried on without 
any regular plan, and the observations obtained, as we 
found out later on, were unsuitable for scientific investi- 
gations. It was only more recently, after the older ex- 
periments by Welsh had been overlooked and forgotten, 
that Dr. Assmann produced his aspiration-thermometer, 
which is capable of giving accurate temperature observ- 
ations during balloon ascents. 

Thus I was only able to recommend observations in 
captive balloons. J directed attention to the superiority 
of such observations over those made on mountain 
summits, which were subject to the disturbing influence 
of the ground, and gave au daily range of temperature 
quite different from) that observed in free air. 

But as observations in captive balloons were limited in 
several respects, J} also recommended that observations 
should be made on mountains. Mountain observations, 
although subject to local influences, are of great use; they 
give us information that observations made in balloons 
or by means of kites cannot do, viz. the continuous 
registration of meteorological elements (especially baro- 
metric pressure) at a definite altitude, and are indispensable 
in determining the conditions of the weather in the higher 
regions of the atmosphere. 

1 now come to another domain of research, which at 
the present time has attained increased importance, viz. 
the prohlem of weather periods and their connection and 
dependance on the activity of the sun. ‘this is one of 
the grandest and most beautiful problems of modern 
meteorology, for the solution of which astronomers, 
physicists, and meteorologists must give mutual assistance. 
One of the services which meteorologists can render in 
furthering this important object is to obtain suitable 
observations, by means of which the cyclical variations in 
the atmosphere and their relations to solar activity muy 
be unequivocally determined. 

These observations must fulfil two principal conditions ; 
they must be distributed as uniformly as possible over the 
globe in order to give sufficient data relating to the con- 
ditions of the atmosphere at fixed moments, and must 
be suitable for closely following the variations in time of 
these conditions during short as well us in very Jong 
The meteorological observations at fixed points 
must give continuous and homogeneous serics of mezn 
and extreme values. 


Unfortunately, the older observations do not always 
satisfy these conditions. It often happened that the 
principal metecrological observatories, while constantly 


endeavouring to obtain more exact data, omitted at the 
same time to take steps for obtaining comparisons between 
the old and the new scries of observations. This remark 
applies above all to certain barometrical observations. 
Thermometrical observations subject to local influences, as 
well as barometrical observations affected by large or 
unknown instrumental errors, may afford valuable means 
for determining the variations of meteorological clements, 
provided that the local influences and the corrections are 
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constant. These are even more valuable than absolutely 
accurate observations that are not homogeneous, because 
the constant errors do not affect the variations. Accord- 
ingly 1 have for many years urged in the Meteorelogische 
Zeitschrift that we should endeavour to continue the 
homogeneous series of means and extremes of the meteor- 
ological elements for as many years us possible, and 
should collect and critically discuss the older series of 
observations. 

Considered from this point of view, the continuation 
of meteorological observations on mountains is of special 
value and most urgently to be recommended. They give 
us information about the condition of the atmosphere in 
the higher regions which are less exposed to local 
influences. 

Among the results of recent researches, no other has 
made so great an impression on me as the observations of 
the British Antarctic Expedition on the retrograde motion 
of the glaciers now going on in those regions. The re- 
nowned great ice-barrier of James Ross has receded thirty 
miles; the glaciers of Victoria Land are in full retreat, 
and no longer reach the sea; while, on the other hand, the 
Arctic glaciers are receding, and travellers report the same 
thing about the glaciers of the snow-covered mountains of 
Ecuador and East Africa. 

Comparing these facts with reports and observations of 
the progressive desiccation of Africa and Central Asia, we 
are confronted with one of the greatest problems of terres- 
trial physics. This appears the more difficult of solution 
since we have similar phenomena on a smaller scale 
which we can closely observe, both as regards geographical 
and time distribution, but are unable to explain from a 
meteorological point of view. 1] refer to the continual 
retrograde motion of the glaciers of the Alps, which you 
have the opportunity of seeing in the vicinity of the place 
of our present meeting. Although this phenomenon is 
proceeding in a district where one may suppose sufficient 
meteorological observations, both as to time and geo- 
graphical distribution, are available, we are still unable to 
determine with certainty a direct connection between the 
variations or periods of the meteorological clements and 
the movements of the glaciers. 

Great results are not attained suddenly, but only after 
long and carefully prepared efforts. You have met here, 
gentlemen, to deliherate upon the means by which we 
may solve, step by step, the most important meteorological 
problems of the present day. 


Dr. Pernter proposed that a certain number of 
questions should be referred to special subcommittees 
which would present reports, with the view of 
simplifying discussions at the general meetings. Sub- 
committees were nominated for the consideration of 
(t) an international code and comparison of the 
standard barometers of different countries; (2) new 
edition of the cloud atlas, and the classification of 
clouds; (3) reduction of the barometer to sea-level, 
and questions relating to weather-telegraphy ; 
(4) international study of squalls. ; 

vote of thanks was accorded to Dr. Hilde 
brandsson for his services as secretary to the Inter- 
national Meteorological Committee, and a telegram 
was dispatched to M. Mascart, president of the com- 
mittee, expressing regret at his absence owing to 
ill-health. 

‘An account of the subsequent meetings of the com- 
mittee will appear in another issue of NaTurE. 


SCIENCE TEACHING IN ELEMENTARY 
SCHOOLS. 


THE issue by the Board of Education of the Blue- 

book* that lies before us is a promising sign. 
Intended as a supplement to the necessarily somewhat 
rigid and mechanical ‘ Code,’’ it indicates the pro- 
gress which rational ideas upon elementary educa- 
tion have made in the national councils since the 


1 “Suggestions for the Consideration of Teach d 
in the Work of Public Elementary Schools.“ fons te a eae 
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days when Robert Lowe’s scheme of ‘‘ payment by 
results ’’ could claim rank as a piece of wise states- 
manship. The opening words of the ‘ Prefatory 
Memorandum *’ show the cautious and reasonable 
spirit in which these suggestions are made :— 


‘“In issuing this volume the Board of Education desire 
at the outset strongly to emphasise its tentative character, 
and to invite well-considered criticism designed to make it 
more useful for its special purpose.’’ 


The Blne-book contains an introduction on the 
objects of elementary schools, organisation, the 
curriculum, and the methods applicable to children 
of different ages, followed by chapters on the teach- 
ing of particular subjects, viz. English, arithmetic, 
observation-lessons and  nature-study, geography, 
history, drawing, singing, physical training, needle- 
work and housecraft, handicrait and gardening, and 
hygiene. Specimen schemes for most of these sub- 
jects are given as a series of appendices. 

The suggestions made for arithmetic are of a wise 
and practical kind, as a few extracts will show :— 


“The instruction in arithmetic should be made as 
realistic as possible. ... The use of sets of objects will 
make it possible from the very beginning to teach the 
children to add, rather than count by units. . . . Multipli- 
cation tables should not be learnt before they have been 
constructed and understood. . .. Every school should be 
provided with (a) foot-rulers graduated. . . (b) cords with 
feet, yards and metres marked upon them, . .. (d) a pair 
of common scales with the smaller weights 
(e) measures of capacity . .. (f) squared paper or tracing 
cloth. ... The commercial applications of arithmetic 
commonly found in text-books could be advantageously 
replaced by algebra, practical geometry and the mensura- 
tion of the simpler solids and surfaces.”’ 


The chapter on observation-lessons and nature- 


study emphasises the importance of training in 
accurate observation and accurate description. The 
distinction made between the two terms is that 


observation-lessons are for children under ten, while 
nature-study is for older ones. This seems an arti- 
ficial distinction, apparently involving the thesis that 
by the tenth year there is nothing left for observation 
by the pupils in elementary schools except the out- 
door world. The movement of late years for nature- 
study has, in fact, involved a confusion of thought 
between subject-matter and method; and it has come 
to pass that on the one hand didactic teaching of 
elementary botany, provided it is accompanied by 
practical verification, and on the other almost any 
sort of heuristic teaching, are equally covered by 
that vague and comprehensive term. We see some 
trace of this confusion of thought in the following 
remarks :— 

“The main factor which marks off nature-study from 
other school subjects should be that in it the instruction 
proceeds solely from the actual object, and never from 
description or reading. In practically every other subject, 
no matter how successfully the teacher makes the scholar 
look for the information he requires, the child has to take 
things for granted, and must depend on the good faith 
of the teacher or of the printed book; in nature-study 
comes the opportunity of proceeding by another method 
and teaching from the thing itself. The teacher should 
then be very jealous not to waste this unique opportunity ” 
(pp. 48-49). 


If this be interpreted as an attempt to use nature- 
study as an heuristic wedge to be driven into densely 
didactic school traditions, we may approve of its 
practical purpose; but with the more idealistic tone 
of the whole book it is inconsistent. The whole of 
the chapter on arithmetic is saturated with the notion 
of ‘teaching from the thing itself.”? So far from 
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nature-study affording an unique opportunity for 
heuristic teaching, the very complexity of the 
problems which its subject-matter presents puts it at 
a disadvantage as compared with the stmpler problems 
of elementary physics and chemistry. 

Again, how can we reconcile the foregoing quota- 
tion with the following, which precedes it by a few 
pages? 

“When a dog has been used as the subject of an 
observation lesson, the children may read, or be told, about 
the wolf or the fox. This will lead them to compare and 
contrast, and will aid in stimulating imagination ’’ (p. 46). 


Must we say that the dog is part of ‘‘ nature ” 
while the wolf and fox are not? or that methods 
bad for children over ten are allowable below that 
age? or must we simply explain the difference as due 
to composite authorship, permissible in a book of 
suggestions (not instructions), coupled with some con- 
fusion of mind on the part of one author between 
method and subject-matter ? 

The true idea of the relative positions which 
heuristic and didactic methods should occupy, which 
to our mind is well illustrated by the above simple 
case of the dog and the wolf, is clearly expressed in 
the chapter on geography :— 


“In order that the study of geography may be of real 
educational value it must not be regarded as a process 
by which certain facts about the earth . . . are committed 
to memory. It must be rather regarded as the subject, 
which above all others brings the youngest child as well 
as the most advanced student into contact with the outside 
world. ... It is true that as we advance in the study 
of geography we have to rely, to a great extent, upon the 
investigations of others, but in order that they may under- 
stand these investigations we must from the very first 
teach children to work for themselves and to take nothing 
for granted.’’ 


Nevertheless, it is not suggested that early geo- 
graphical teaching shall be purely heuristic. On the 
contrary, the value of stories of strange and distant 
countries is strongly urged. <At first these are 
searcely differentiated from fairy-tales, but with each 
succeeding year they become more exact, until they 
at length pass into definite geographical teaching for 
which an observational basis has meanwhile been 
prepared. Here we see a development of the idea 
of the relation between didactic and heuristic teach- 
ing. It is useless and unnecessary to think, even as 
a remote ideal, of the exclusion of the former; alt 
that Is necessary is to prevent it from being more 
precise in character than is justified by the stage 
attained in the latter. ; 

History, in spite of authoritative opinion to the 
contrary, we must regard as a science, but one in 
which heuristic teaching is out of the question. Like 
the one side of geographical teaching, it grows out 
of fairy-tales, and there need be no scruple in telling 
young children traditional stories that have not 
survived modern critical research. But we are glad 
to see that visits to local places of historical interest 
are recommended, and that in one at least of the 
schemes suggested in the appendix the syllabus for 
the highest class includes ‘ first notions on the 
materials of history and the use of evidence.’’ Un- 


fortunately, very few teachers will have had any | 


opportunity of acquiring the necessary knowledge on 
this subject. .\ book treating in a simple manner 
of the materials of history—and by no means confined 
to the documentary portion—is much to be desired. 
To sum up the ideas we have so far gathered, we 
venture to think that in some future edition of these 
“ suggestions ’’ the division into subjects will perhaps 
be largely abandoned, and in its place we shall have 
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a division by methods which will by no means 
coincide with groups of the present subjects. Even 
the official time-tables may come to recognise this. 
On the one hand we shall have heuristic teaching,’ 
aiming primarily at training the mind in scientihe 
habits of thought, and incidentally imparting know- 
ledge; on the other hand, didactic teaching to impart 
knowledge which is wanted but cannot be obtained 
at first-hand—its seope being carefully adapted to 
the stage reached in heuristic training. But, along- 
side of these two methods, there still remain a number 
of other subjects, which do not fall under either of 
these heads, since they consist in training or drilling 


of some description, e.g. the use of the mother 
tongue, singing, handiwork, and health-training. 


This last, we agree with the writers of the Blue- 
book, it is not advisable to teach to young children 
on a physiological basis. Hygienic habits must be 
learnt before the age at which physiological laws can 
really be understood, since some knowledge of physics 
and chemistry is essential to their real understand- 
ing; and to attempt to teach them without such a 
basis is only to give false knowledge, which is only 
too likely to prevent the acquisition of true knowledge 
in later years. A. SMD: 


A NEW ULTRA-VIOLET MERCURY LAMP. 
NDER the name of * The Uviol Lamp,’’ Dr. O. 
Schott, of Jena, is introducing a modification 
of the Cooper Hewitt mercury vapour lamp, which 
appears likely to prove useful. The illuminating 
power of these lamps is very high, and the arc is very 
rich in ultra-violet rays, but the glass envelope 
hitherto prevented the passage of many of these 
actinic radiations. Dr. Zchimmer has recently pro- 
duced at Jena glasses which are pervious to the ultra- 
violet rays, and Dr. Schott has made the envelope ol 
the new lamp of this material. 

The Uviol lamps consist of tubes of this special 
glass of 8 to 30 millimetres diameter and 20 to 130 
centimetres length. Platinum wires are fused into 
the extremities, terminating in carbon heads. In the 
glass tube there is a charge of mercury of 50 to 150 
grs., according to the size. The lamps of various 
sizes, with their resistance and choking coils, can be 
connected with electric mains of 220 or 110 volts. 

To start the arc, the lamp is tilted to a sufficient 
degree to allow of the mercury in the tube passing 
from one pole to the other. .\t the moment of con- 
tact between the pole and the mercury, part of the 
latter is disintegrated simultaneously with the forma- 
tion of a column of light. The carbon and heads to 
the poles permit the passage of the current in_either 
direction without fusing the platinum poles. To get 
the best results from a current of 220 volts the lamp 
tube must be 130 centimetres long, but two or three 
suitable shorter lamps may be arranged side by side 
or one behind or over the other. ; ; 

The spectrum of the Uviol lamp is exceedingly rich 
in tines. The lamp is particularly suitable for taking 
photographs and for copying processes by artificial 
light. Experiments have also been made in_ testing 
by its means if certain colours used in dyeing and 
printing have sufficient power to resist the fading 
effects of the sun. It will thus prove of value in 
rapidly settling the question of the fastness of colours, 
which will in future require days instead of months. 

The Uviol lamp is also a germicide, and it appears 
likely that it will prove of value in the treatment of 
certain diseases of the skin. It is an irritant, and 
easily sets up inflammations, particularly of the eyes, 
so that the greatest care must be taken by operators 
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by means of suitable spectacles. With tactful 
handling if is said that the Uviol lamp can be used 
for ieo working hours without loss of efficiency. 
The cost of a qoo- tu 800-candle lamp is 1d, to 2d. 
per hour, tt thus appears to be a very economical 
method of converting electrical energy into efficient 
radiating energy of short wave-length. 


NOTES. 


Tun opening of the bridge over the Victoria Falls on 
September 12, and the visit of the British Association, 
were celebrated hy a banquet, at which Mr. Newton, 
representing the British South Afriea Campany, in pro- 
posing the bealth of Prof. Darwio, welcomed the 
association on the sumiversary of (he first occupation of 
Mashonaland by Hfteen years ipfo, fifty years 
after Dr. Livingstane first saw the falls. Prof. Darwin 
Proposed the toast af Sir Charles Metcalfe, representing 
the great enterprise which to-day marks an important step 
in advance. | Reuter’s Agency reports that Sir Charles 
Metealfe, in the course of his reply, read congratulatory 
telegrams from Lord trey and the directors of the British 
South Africa Company, and a telegrian from Mr. Reunert, 
president of the South Afriean Association of Sciences, 
conveying his congratulatians that more links had been 
farmed in the chain of civilisation. On September 1g the 
assaviation received a hearty welcome at Salisbury 
(Rhadesi#). Phe town wits decorated, and the trains were 
met oat the station by the local authorities, headed by the 
Mavor, the Acting Aciministrator, and the Resident Com- 
niissioner, At a subsequent luncheon the Mayor, in 
welcoming the members of the association to the most 
gorthera part of their tour in South Mfrica, directed 
attentian to the progress made since the  oceupiation 
of Rhodesia fifteen years age. When the mimny diseases 
which affect the cattle of the country have been 
conquered, it is hoped that stock-raising will develop 
very rapidly. In the course of his reply, Prof. Darwin 
remarked that when the papers and lectures 
ing with the special features of South Afriean scientific 


pioneers 


theaul- 


wark are published, if will be seen that serious efforts have 
been made to grapple with these problems. Sir Vhomis 
Seanten weleamed the association on behalf of — the 
Chartered Company; aod Lard Rosse and Sir William 
September 16, al Umtali, a 
deputation headed by Senhor de Sousa, secretary of the 
Cravernor af Mogumbique, met the section of the British 
Associnttion  provecdingg to Beira.  Senher de 
welcomed the members of the association to Portuguese 
territory in the name of the Governor, the Mozambique 
Company, and the inhabitants of Beira. On Septemher 17, 
at Beira, the visitors attended a reeeption given by the 
Governor, and were entertained at Rincheon. At 4 pan. 
on the same day the party left for home on the steamer 
Disha Castle, We regret to learn that Sir William 
Wharton, a member of the British Association party which 
is returning home vid Cape Town, is Iving ilf at the 
Observatory there, having: contracted a serious chill. 


Crookes also spoke. On 


Sousa 


For the past two years cholera has steadily been pro- 
ceeding westward, and during 1904 had manifested itself 
in Asiitic Turkey, Persia, and Russia. Since then cases 
have been recognised in Germany and Austria, aad already 
7a cases, with 65 deaths, have heen recorded in Prussia. 
A considerable responsibility, therefore, rests on our 
frontier guards, the port sunitary authorities throughout 
the kingdom, particularly in view of the number of aliens 
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who reach our shores from the region of the infeeted 
distriets. Hf cholera unhappily should reach us, it is aot 
likely to cause any serioos epidemic, The last epidemics 
of note in this country were in 1828, 1848, and 1859. 


Iris announced ja the Budletin de la Socielé @ Encourage- 
ment that next month a museum of industrial hygiene will 
be opened io Paris by the President of the Republic. he 
creation of the museum was authorised by a decree of 
December 24, 1904. Accommodation for the museum has 
been found at the Conservatoire des Arts ct Métiers, and 
the sum of 41,000 franes considered necessary for the 
installation has been collected, as well as subseriptioas to 
cover the annual cost of upkeep. The exhibition will be 
a permanent ane, and, being’ a Joan collection, will be 
constantly renewed. 


Vn siath congress of criminal anthropology will meet 
at Turin on April 28, 1906, under the presidency of Prof. 
Lombroso. An exhibition of criminal anthropology will 
be held in connection with the congress, 


lin. Osean May died at Vraokfort-en-the-Maia on 
August 25 at the ape of fifty. Dr. May (says the 
Klectrician) was one of the founders of the Elektro- 
technische Lehr- und Untersuchungs-Anstalt of Frankfort, 
and was until 1895 instructor in electric lighting at that 
institution, At the Frankfort xhibition in 1891 he was 
ao omember of the presiding committee and one of the 
secretaries of the scientific commission. 


Wr learn from the Victorian Naturalist’ that the 
estimiites recently presented to the council of the University 
of Melbourne contain, among other proposals of a scientific 
aature, provision for the crection of a botanical laboratory 
and the appointment of 2a professor of botany, who, it is 
proposed, shall also act as Government botanist. Vhis 
arrangement, remarks our contemporary, should ensure 
the best use heiogs made of the valuable collection of 
Australian plints in the National Herbarium. 


A onerrer from Prof. David ‘Todd, dated September 8, 
informs us that the print of the solar corona of August 30 
which was reproduced in last week’s Naturr (p. 484) was 
from an early developed negative done during the heat of 
the Sahara gibleh, and was inferior to others developed 
after the weather tarocd cool again. He sends us one 
of these original negatives, which shows a Jarge amount 
of detail that did not appear in the print reproduced in 
Narurk. ‘Vhe automatic machine with whieh these ex- 
made took about seventy-five negatives 
during totality, of which sixty-three proved to be useful 
for executing drawings of the corona. 


pesures were 


DurinG the past few days earthquake shocks have been 
felt in various parts of Italy. The following is a summary 
of Reuter published in the daily papers :— 
Seplomber 13, Tnusbruck. ~ Severe shock felt in the Arlberg 
district ut 1.30 a.m. Duration, from six to ten seconds, 
and direction from south to north. September 14.— 
Shock felt at 10.10 a.m. at Racidena, Messina, Reggio 
di Calabria, and Mineo; recorded on the seismic instru- 
ments at all the observatorives in Italy. Aoother shock 
felt at Reggio (Calabria) at 12.33. September 15.— 
Mount Vesuvius is becoming increasingly active. During 
the day frequent undulatory shocks were felt in the region 
around the volcano. ‘The activity of Stromboli is also 
very remarkable. September 16,  Tnnshruch. Severe 
shocks felt in the Arlberg district at 4.3 a.m. and 
4:37 am. First shock Jasted five seconds and the other 
four. The shorks were accompanied by loud rumblings. 
September 17, Monteleone.—Shock felt at 1.40 p.m. 


Messages 
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September 
3 aan. and 
damage was 
Cosenza. 


18.—Sharp earthquake shocks were {clt at 
It.t5 am. at Reggio (Calabria). Further 
done in the provinces of Catanzaro and 
A severe shock was felt at Montelcone. 


The deaths of two well known explorers were 
announced in the Times of Saturday Jast. M. de Brazza 
died at Dakar on September 14 in his fifty-third year, and 
Captain J. Wiggins at Harrogate on September 13 in his 
seventy-fourth year. De Brazza was sent in 1875, accom- 
panied by Dr. Ballay and M. March, naturalist, to explore 
the Ogowe, the great river in Gabun in Equatorial West 
Africa. During the succeeding cight years he laid the 
foundations of the French Congo Protectorate. A second 
visit to West Africa, which lasted for three years, was 
made in 1879, and during this time de Brazza_ persuaded 
King Makoko to place himself under the protection of 
the Vrench flag. Successive journeys were made to the 
same regions in 1883 and 1887. After an expedition in 
1891-2 from Brazzaville to the Upper Sungha with the 
view of opening up a route to the Shari and take Chad, 
de Brazza settled down in France. Last Apri) he was sent 
out as commissioner to inquire into the charges of 
malndministration in French Congo territory, but the hard- 
ships incident to travel in the malarial tropies of Africa 
this time proved fatal. To Captain Joseph Wiggins 
belongs the credit of having discovered, or at least re- 
discovered, thirty years ago a new ocean highway within 
the Arctic circle by which the trade of European Russia 
obtained for the first time direct maritime access tn the 
navigable rivers of Siberia. Captain Wiggins was a 
Fellow of the Royal Geographical Society. 


Tur thirteenth annual exhibition of the Photographic 
Salon is now open at the Gallery of the Royal Society of 
Painters in Water Colours, Pall Mall East. It contains 
many very fine examples of photography which will interest 
the scientific student in shawing what can be done hy 
means of modern methods. The aim of the promoters of 
the exhibition is purely pictorial, and although presumably 
all the works shown are produced by photographic means, 
it is obvious that there is some, and in a few cases prob- 
great deal of hand-work in addition, This de- 
tracts to a certain extent fram the value of the 
sentations of the various phases of nature, of which there 
are several interesting examples. ‘The methods employed 
quite outside the vonsideration of the society re- 
sponsible for the show; we can therefore only surimise 
that the majority of the multi-coloured pictures, and there 
are about a dozen of them, are made by the gum- 
bichromate process, applying from two to five coatings of 
different colours as desired. But the portrait of Irederick 
Hollyer by Mr. F. ‘VP. Hollyer is probably printed on 
platinum paper, the colours being obtained by modifications 
in the method of development or by subsequent treatment 
of the print. A picture so made is obviously not a platinum 
print, and its permanency and other characteristies must 
depend entirely upon the nature of the pigmentary materials 
present. We do not notice any example of '' photography 
in natural colours ’’ as this phrase is commonly under- 
stood. 


ably on 
repre- 


are 


Tne greater part of the Naturwissenschaftliche Wochen- 
schrift for August 27 is devoted to a review, by Dr. 
Thesing, of the pathogenie protozoa, dealing particularly 
with the subject of syphilis. 


Tue Popular Science Monthly for September contains 
miuny interesting articles. Messrs, Voulk and Marhart 
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discuss State university saturies, and deplore the meagre 
remuneration of university teachers. If this be the case 
in America, how much more so is it in this country? 


Wiru reference to the article on ‘' The Sterilisation of 
Water in the Field’ (August 31, p. 431), the Lawrence 
Patent Water Softener and Steriliser Company writes to 
say that a mistake was made in the records of the official 
trials of water sterilisers, and that the Lawrence steriliser 
never consumes more than 1} pints of kerosine per hour, 
not 2 pints as stated. 


Tue Psychological Bulletin for August (ii., No. 8) con- 
tains an important review by Dr. Meyer of Prof. 
Wernicke's monograph on aphasia, together with an 
obituary notice of Prof. Wernicke, who was killed on 
June 15 in a bicycle accident. We would suggest that the 
Bulletin be issued with eut pages in future. 


Ti Revue de UEcole d’Anthropologie de Paris for 
August contains an article by MM. Capitan and Papillault 
on the identification of the body of Paul Jones 113 years 
after death. ‘Vhis was based partly on general characters, 
colour of the hair, &e., partly on ineasurements compared 
with those of certain contemporary busts, between which 
there was an extraordinary agreement, and partly on 
pathological details. There were clear indications — of 
brancho-pneumonia, of tubereulosis, and of renal disease, 
and from contemporary records it is known that Paul 
Jones suffered from all of these. 


Lieut. Curistominrs, 1.M.S., 
considerable interest, viz. the presence of a parasite 
belonging to the haoogregarines in blood of the Indian 
field rat (Gerbillus indicus). Witherto it has been believed 
that these parasiles are confined to cold-blooded verte- 


records a discovery of 


brates, Vhe parasite occurs as a motionless vermicule in 
the red blood cells, and as an actively motile vermicule 
in the plasma. Infection of the rat was proved to tale 
place through its parasitic louse, a new species of Harmato- 
pinus, in which a developmental cycle is passed (Sc. Mem. 
of the Gov, of India, No. 18). 


Wer have received from the director of the Government 
Zoological Gardens at Giza, near Cairo, a list of a collee- 
tion of animals obtained by the members of the staff during 
a collecting trip to the Sudan, which lasted from May 10 
until August 10. Whe list comprises 129 animals referable 
to 46 species, among which a pair of Senegal storks are 
perhaps the most notable. It should be added that several 
of the specimens are the gifts of officials in the Sudan, 
and that a giraffe was confided to the care of the director 
by the Khedive. 


To the first part of vol. ix. of the Biological Bulletin 
Dr. J. Kk. Duerden contributes a sixth instalment of his 
aecount of the morphology of the Madreporaria, dealing 
in this instance with the “fossula ? of the extinct rugose 
corals, ‘The fossula (of which there muy be several), we 
may remind our readers, is a very characteristic feature of 
the Rugosa, and cansists of a pit in the calice due to the 
smaller size of the vertical septa in that particular area, 
In this conmmunication the author endeavours to explain 
the strueture of this pit from the changes which take place 
in the corallite during development. 


In the August number of Naturen Mr. Hl. Schetelig 
deseribes, with illustrations, certain very interesting re- 
mains of buildings of Neolithic age which have recently 
been opencd up in Seandinavia. The building takes the 
form of a portion of a curved wall situated in a stratum 
below the peat, which is itself overlain hy a considerable 
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thickness of more recent deposits. Alongside the wall were 
found a number of stone implements, most of which are 
of the well known Neolithic adze type, although others 
are chiefly finished by chipping, and appear in some degree 
transitional between Palzo- and Neo-lithic types. 


Ix the first article of the .\ugust issue of the .Imerican 
Naturalist Prof. D. P. Penhallow discusses the ancestry 
of the poplars and willows (Salicacea:) as deduced from 
the woody structure of the fully mature stem. The family 
appears to be of Old World origin, and while most of its 
Cretaceous representatives appear to have been suited to 
a warm climate, the tendency of the later [orms appears 
to have been to adapt themselves to boreal conditions. 
The other articles include the seventh part of Dr. B. M. 
Davis’s studies on the plant-cell, and a dissertation by 
Mr. J. A. Cushman on the developmental history of the 
shelled foraminifera of the group Lagenidew. For the 
initial chamber of these lagencids the author proposes the 
name ‘“* proloculum,’’ on the analogy of ‘* protoconch ’’ in 
the case of the gastropod shell. 


Tue trustees of the British Museum have caused to be 
issued (at the price of 3d.) a special guide to an exhibition 
of old natural history books now placed in the main hall 
of the Natural History Museum in Cromwell Road. The 
object of the series is to illustrate the origin and progress of 
the study of natural history previous to Linnean times. 
Apart from reproductions of certain prehistoric sketches, 
which scarcely, it seems to us, come under the designation 
of *‘ old natural history books,’ the series commences with 
Aristotle’s natural history, followed by other works collec- 
tively assigned to the classical period. Arab philosophers, 
such as Serapion of the eight or ninth century, come next, 
and following these, after a brief reference to a few 
medizval writers, we are introduced to the works of 
Leonardo da Vinci and the carly “‘ herbalists." With the 
close of the fifteenth century the legendary period of 
natural history gave place to an era of first-hand investi- 
gation, and special reference is made in the guide to 
Wotton (1492-1555), the first English physician to make 
a scientific study nf the subject, and to whom belongs the 
credit of restoring zoology to the rank of a science. For 
the history of later writers and their works we must refer 
our readers to the exhibition itself, which, if studied by 
the aid of the excellent little guide befnre us, cannot [ail 
to prove both interesting and instructive. 


Uxper the conditions which prevail, it is too much 
to expect any great expansion of forest areas in the British 
Isles, but there is some consolation in the statement made 
by Mr. G. Pinchot, the energetic chief of the Bureau of 
Forestry in the United States, that the Canadian and Cape 
Colonies have established an efficient forest service, and 
that Australia and New Zealand are making progress in 
the same direction. Mr. Pinchot reviews the conditions 
of forestry in Germany, France, and Switzerland, also in 
British India and the United States, in the August number 
of the National Geographic Magazine. Among the illus- 
trations are some depicting the employment of clephants 
in the teak trade of Burma. 


AN account of the Erysiphacen: of Japan in the -lmales 
Mycologici, vol. iii., No. 3, by Mr. E. S. Salmon, affords 
some instances of distribution which are not readily ex- 
plained. Four species were previously only known from 
America, one each from Australia and China, and five are 
endemic. One species, Uncinula geniculata, was gathered 
near Tokio on an endemic plant, Styrax Obassia: as 
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recorded from America, the only host-plant is Morus rubra. 
Mr. Salmon suggests that possibly Morus rubra wil} be 
found to exist in Japan, or that the area of distribution 
of the two host-plants may have overlapped, or that the 
fungus, having been introduced to Japan, has spread to a 
new host-plant. 

Tue sixteenth annual report of the Missouri Botanical 
Garden contains three papers on fungal diseases observed 
on cauliflowers by Dr. H. von Schrenck and Mr. G. G. 
Hedgecock. Following upon the treatment of the cauli- 
flower leaves with different fungicides, it was noticed that 
swellings were raised in certain cases; further experiments 
proved that these were caused by the application of a 
solution of copper ammonium carbonate which induced 
extravagant enlargement of the mesophyll cells. Prof. 
Sorauer, who has treated the subject of intumescences very 
fully, has referred their formation to the action of an 
abnormal elevation of temperature, combined with excessive 
water supply. In the experiments here detailed these con- 
ditions did not obtain, and Dr. Schrenck shows definitely 
that the swellings are the result of chemical stimulation 
brought about by the copper ammonium saJt when applied 
in a dilute solution, and he compares it with the well 
known action of poisonous salts, which in weak solutions 
induce acceleration of growth. 


Tue August number of the Fortnightly Review contains 
an article by Mr. W. H. Mallock on the two attacks on 
science. The two attacks are the clerical and the philo- 
sophic, and the writer contends that the former of these 
has failed entirely, because man and the universe, when 
studied as modern science studies them, neither can have, 
nor require to have, any other explanation than that which 
science offers us, the principle, namely, that all pheno- 
mena result [rom a single system of interconnected causes. 
There are no longer gaps in which the divine interference 
can be seen, for even the gap between the organic and 
the mental has been bridged over by the discovery that 
consciousness and mind are by no means co-extensive and 
identical, f.c. that consciousness is not essential to the 
existence and operations of mind. .\s for the philosophic 
attack, the main problem is that of the origin of ideas, and 
Mr. Mallock accepts the scientific view that the mind is 
a highly complex organism, having a long pedigree, and 
evolved from simpler elements; that the ‘* connection of 
things ’’ gradually reproduces itself in the ‘‘ connection of 
ideas ’’; that the individual is at no point to be regarded 
as separated from the cosmic whole, but that even conation, 
which has sometimes been supposed to differentiate mental 
from other processes, depends on the universal conation of 
nature. On these lines science extends indefinitely the 
borders of what we call self, and breaks down the dividing 
line between ourselves and the universe; and thus intro- 
spective philosophy ‘‘ instead of disintegrating science as 
a system of childish materialism, merely hardens and 
sublimates it into a system of universal mentalism.”’ 


‘ 


WE have received an effective relicf map of the Dominion 
of Canada, on a scale of 100 miles to an inch, published by 
the Department of the Interior. 


A RECENT Bulletin (No. 15) of the Geological Commission 
of Finland contains a series of chemical analyses of ninety- 
one igneous rocks from Finland and the Kola peninsula. 
The analyses are set out and the rocks classified accord- 
ing to the elaborate ncw method of the American petro- 
graphers (Whitman Cross, Iddings, Pirsson, and Washing- 
ton), in whose work many of these analyses have already 


appeared. Thirty-eight, however, are new, being mostly 
the work of Miss N. Sahlbom. 
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Tur Geological Survey continues its work of unravelling 
the complex strueture of the Highlands, and has lately 
published a memoir on the region of the Upper Tay 
and Tummel valleys (Sheet 55, Blair Atholl, Pitlochry, 
and Aberfeldy), a region where the newest and the oldest 
of geological formations alone are found. Most of the 
memoir is occupied with the field relations and petro- 
graphy of the crystalline schists and igneous intrusions, 
but glacial and alluvial deposits are also described. Chief 
among the illustrations are seven very fine photographic 
plates. One of the most interesting is a view of the rocky 
bed of the Garry, with the curious ‘‘ water-pipe ’’ strue- 
ture, due to unsymmetrical folds in the Moine gneiss. An 
example of the practical utility of the survey is given in 
the fact that the basalt quarries near Aberfeldy, which 
supply the best road-metal in the distriet, were started 
at the suggestion of a survey officer. 


Tre Geological Survey of Ireland has recently been 
transferred from the charge of the Board of Education 
to the Department of Agriculture and Technical Instruc- 
tion, and in connection with the transference an interesting 
article describing the survey’s history and work has been 
contributed by Prof. Grenville A. J. Cole to the depart- 
ment’s journal. In this article mention is made of the fact 
that so long ago as 1837 a laboratory for the examination 
of soils was established in Belfast, and a soil survey was 
projected. Unfortunately, however, the authorities were 
unsympathetic, and Ireland has not the credit of the first 
soil survey. ‘“‘1t was lIcft,’’ writes Prof. Cole, ‘‘ for 
Germany, the United States, Japan and other countries 
to develop agricultural geology as a branch of organised 
research.’? Under the care of Sir Horace Plunket’s 
vigorous department, it is safe to predict that the survey 
will now make amends to Irish agriculture for the neglect 
of 1837. 


WE have received the report of the United States Geo- 
logical Survey on the results of primary triangulation and 
primary traverse for the fiscal year 1903-4, by Mr. S. S. 
Gannett. Prefixed to this is a valuable chart showing the 
“condition of astronomic location and primary control ”’ 
in the United States up to April 30, 1904. 


Tue new number (vol. xviii., part i.) of the Mitteilungen 
aus den deutschen Schutsgebieten contains a paper of 
interest to surveyors on a method of measuring a base- 
line, in sections of about 40 metres, by means of a q-metre 
subtense rod and theodolite, by Herr H. Bohler. The 
reduction of the observations is dealt with in detail, and 
Captain Kurtz contributes a separate note on a special 
method. The general result points to an error of about 
+7-4 mm. per kilometre. 


WeE have received No. 8 of the ‘‘ Current Papers ” pre- 
sented to the Royal Society of New South Wales. Nearly 
two years have elapsed since the last of these papers was 
communicated by Mr. H. C. Russell, F.R.S., and on 
aceount of his illness the present number has been drawn 
up by Mr. H. A. Lenehan, the acting Government astro- 
nomer for the State. The Federal postal regulations 
having done away with the system of ‘* franks’’ for 
Government documents, the number of observation reeords 
received diminished by about 60 per cent. in igoq as 
compared with the average for the period 1899 to 1903. 
Several records are, however, of great interest, notably 
that of a float cast adrift off the coast of California, and 
picked up on the island of Boillon in the Java Sea, after 
a journey of 11,350 miles. 
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StaxparD sections for rotled iron were used first in 
Germany in 1879 and in the United States in 1897. In 
Great Britain the Engineering Standards Committee was 
appointed in April, 1901, by the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, the 
Iron and Steel Institute, and the Institution of Naval 
Architects to inquire into the advisability of standardising 
rolled iron and steel sections for structural purposes; and 
although the time has not yet been sufficient for the 
standard sections to be adopted as widely as they are in 
Germany, the committee has done admirable work, and 
with the support of the Institution of Electrical Engineers 
important developments are being made in other fields. 
The latest reports received, namely, No. 16, ‘* British 
Standard Specifications and Tables for Telegraph Material ” 
(London: Crosby Lockwood and Son, 1905, price 105. éd. 
net), and No. 23, ‘* British Standards for Trolley Groove 
and Wire ’’ (London: Crosby Lockwood and Son, 1905, 
price 1s. net.), are striking examples of the wisdom dis- 
played by the committee in not going too far in the 
direction of standardisation. In the case of telegraph 
material it is not considered necessary to issue a specifi- 
cation for copper wire. No attempt has been made to 
standardise submarine or underground tables, nor tele- 
graphic or telephonic apparatus; and in the case of trolley 
wire it has not been deemed advisable to go further in 
the direction of standardisation than the recommendation 
of certain figures for the minimum tensile breaking strength 
for the gauges of wire in general use. No attempt is made 
to standardise any particular design of trolley wheel, the 
committee having confined itself to recommending 
a groove of a certain section. In short, these standard 
specifications are so reasonable that they cannot fail to 
mect with general adoption, as economy in production is 
ensured without any revolutionary ehange or any restraint 
on originality of design. 


At the last meeting of the Faraday Society (held on 
July 3) a paper was presented by Prof. E. Wilson upon 
“¢ Alternate Current Electrolysis.’’ The author has carried 
out a long series of experiments with alternating currents, 
using various metals as electrodes, and various metal salt 
solutions as electrolytes. The loss or gain in weight of 
the electrodes during the experiments was recorded, and 
accurate measurements of the potential difference and of 
the current intensity were also made. The exact potential 
difference between the electrodes was obtained hy use of 
an exploring electrode placed between the plates and a 
quadrant electrometer. The following metals were experi- 
mented with :—lead, zinc, iron, copper, tin, and aluminium. 
The frequency of the alternating period, the density and 
character of the electrolyte, and the current intensity were 
varied during the experiments with each metal. The 
results obtained are gathered together in tabular form in 
the original paper, and these show that the loss of weight 
was greatest in the case of lead in a dilute sulphuric acid 
solution, and least in the case of copper. The discussion 
on this paper has’ been adjourned until the meetings of 
the society are resumed in November next. 


Tue Cambridge University Press has just published an 
index to the volume containing Lord Kelvin’s ‘‘ Baltimore 
Lectures on Molecular Dynamics and the Wave Theory of 
Light,’ reviewed in Nature of May 5, 1904. 


A FOURTEENTH edition of ‘‘ Mineralogy,’’ by the late Mr. 
Frank Rutley, has been published by Messrs. Thomas 
Murby and Co. The book has been revised and corrected, 
and a brief notice of the radio-aetive elements, contributed 
by Mr. Ernest H. Adve, has been added. 
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Coriges of two booklets, which have been published 
privately by Mr. F. W. Armstrong, of the Blue School, 
Wells, Somerset, have been received. They deal re- 
spectively with elementary inductive chemistry and in- 
ductive physics. 


A new catalogue of physical and electrical instruments, 
balances, &c., has been issued by Messrs. W. G. Pye and 
Co., of the ‘‘ Granta’' Works, Cambridge. The exceffent 
illustrations, drawn to a farger scale than is usual in 
similar publications, should greatly assist customers order- 
ing instruments from a distance, since with the accompany- 
ing concise explanations little room is left for misappre- 
hension. 


OUR ASTRONOMICAL COLUMN, 


THE WVaRiABLE ASTEROID 1905 Q.Y.—From a telegram 
from Dr. Palisa to the Kief Centralstelle, it appears that 
the asteroid which, on the supposition that it was a 
newly discovered one, was designated 1905 Q.Y., is 
identical with that known previously as (167) Urda. The 
identity is confirmed by Prof. Berberich, who writes that 
on August 28 the magnitude of Urda was from o5m. to 
1-om. brighter than shown by the value given in the 
Jahrbuch (Astronomische Nachrichten, No. 4046). 


Nova AguiL® No. 2.—From a note in No. 4046 of 
the dstronomische Nachrichten, we learn that the position 
first given for Nova Aquila was im. wrong in R.A. It 
should have read R.A. =284° 17/ (=18h. 57m. 8s.) instead 
of 284° 2’ as given, the mistake occurring in the first 
telegram received at Kiel. 

Observing this object on September 5, Prof. Hartwig 
determined the position, referred to the equinox of 1905-0, 
as R.A.=284° 16 16” (=18h. 57m. 5.06s.), dec.=— 
4° 34’ 50”, and found the magnitude to be 10. 


FRENCH OBSERVATIONS OF THE ToTAL SoLaR EcLipse.— 
No. 10 (September 4) of the Comptes rendus contains the 
brief reports received from various French eclipse expedi- 
tions by the Académie des Sciences. 

Prof. Janssen, M. Bigourdan, and MM. Stephan and 
Trépied, observing at Alcosebre, Sfax, and Guelma re- 
spectively, report satisfactory meteorological conditions and 
successful observations. At the last named place M. 
Bourget obtained fourteen negatives of the corona, using 
coloured screens. The parties at Cistierna, Burgos, and 
Tortosa were less fortunate, clouds interfering with, or 
totally preventing, observations. The measures of the 
ionisation of the elcctric field were, however, carried ont 
throughout the eclipse by the observers at Tortosa. 
Similar observations were carried out, entirely according 
to programme and under perfect conditions, at Philippe- 
ville, and M. Nordmann, from a preliminary examination 
of the curves obtained, expects that some very interesting 
results will accrue when these are finally compared with 
those obtained on previous occasions. M. Salet, from the 
same station, reports that the polarisation of the corona 
was well observed, the deviation of the plane of feeble 
polarisation being 3°. Ten coronal radiations were photo- 
graphed with a “* Nicol’’ in front of the slit, and fifteen 
ultra-violet coronal radiations were photographed with the 
spectroscope. 

From the eclipse station at Alcal&4 de Chisbert (Spain) 
M. M. Moye writes that the eclipse was observed under 
good conditions, and that the corona was very brilliant, 
the longest streamers occurring in the south and the north- 
east. The green line was very apparent. Shadow bands 
were well observed both before and after, but were in- 
visible during, totality. 

Observations of the partial phase were made in Paris, 
where the times of the contacts and of the occultations 
of spots were recorded by several observers. Unfavour- 
able meteorological conditions prevented the actinometric 
observations, which it was proposed to carry out at 
Trappes, Bordeaux, and the Pic du Midi, from being made, 


but a series of goad observations was obtained at 
Bagnéres. 
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EYE-ESTIMATES OF THE TRANSITS OF JUPITER’S SPOTS.— 
In order to determine whether his own eye-estimates of 
the transits of Jupiter’s spots were subject to any error 
similar to that suspected by Schmidt, the Rev. T. E. R. 
which number 
about 140, and cover the period of seven apparitions. As 
a result he has arrived at the conclusion that at the 
beginning of each apparition, when the Planet’s hour- 
angle is east, he observes the transit a little too early. 
Similarly, at the end of each apparition, when the hour- 
angle is west, the transits are recorded a fittle too fate. 
The explanation of this error is that it is due to the vary- 
ing slant of the belts as the planet is removed from the 
meridian, and the consequent failure of the eye to deter- 
mine correctly the position of the jine which bisects the 
disc and is normaf to the planet’s equator. Jf this explan- 
ation is correct, the error should be of the opposite sense 
in the two hemispheres, but the evanescent character of 
the spots in the northern hemisphere has prevented Mr. 
Phillips from making this test. Again, if the cause 
suggested is the true one, this error should disappear if 
care be taken to keep the line joining the eyes parafiel 
to the belts. 

In No. 361 of the Observatory Mr. Phillips gives the 
details of his observations during each opposition since 
1898, and a diagram which shows the effect of the error 
referred to above on the observed drift in longitude of the 
Great Red Spot “ Hollow.’’ The hope is expressed that 
this may lead other observers to elucidate the matter 
further from their own experiences. 


Tue Soxar Activity, January-JuNE.—No. 7, vol. xxxiv., 
of the Memorie della Sacieta degli Spettroscopisti Italiant 
contains Prof. Mascari’s usual summary of the solar 
observations made at the Catania Observatory during the 
first six months of the current year. A comparison of 
the ‘‘ frequencies ’’ observed with those recorded for the 
latter semestre of 1904 shows that the solar activity was 
much greater during the later period, but the increase 
was much more marked during the first quarter of this 
year than during the second. The daily frequencies of 
spots, facule, and prominences during the six months 
under discussion were 7-18, 7-12, and 3-29 respectively. 

Two plates which accompany this publication show, 
diagrammatically, the sizes and positions of the promin- 
ences observed on the sun’s limb at the observatories of 
Catania, Kalocsa, Odessa, Rome, and Zurich during the 
last quarter of 1902 and the first two months of 1903. 


INSTITUTION OF MINING ENGINEERS. 


HE sixteenth annual general meeting of the Institution 
of Mining Engineers was held at Manchester on 
September 13, 14, 15, and 16 under the presidency of Sir 
Lees Knowles, M.P. The report of the council contained 
an expression of deep regret at the loss sustained by the 
death of the president, Sir Lowthian Bell. The Institu- 
tion of Mining Enginecrs is a federation of seven local 
mining societies—the Manchester Geological and Mining 
Society; the Midland Counties Institution of Engineers ; 
the Midland Institute of Mining, Civil and Mechanical 
Engineers; the Mining Institute of Scotland; the North of 
England Institute of Mining and Mechanical Engineers ; 
the North Staffordshire Institute of Mining and Mechanical 
Engineers; and the South Staffordshire and East 
Worcestershire Institute of Mining Engineers. Since the 
formation of the institution in 1889, the membership has 
increased from 1239 to 2901 in 1905. 

The first paper read was on the leading features of the 
Lancashire coalfield by Mr. Joseph Dickinson, formerly 
H.M. Chief Inspector of Mines. This paper gave a 
concise summary of the recent developments of the geo- 
logical investigation of the coalfield. Electric power dis- 
tribution was dealt with in a paper by Mr. R. L. Gamten, 
in which he showed the advantages possessed by the 
power companies as providers of power. Mr. B. H. 
Thwaite submitted a paper on colliery explosions in which 
he suggested, as a method of dealing with explosions, the 
installation of a series of pipes conveying a supply of 
oxygen and a pneumatic method of coaf-dust removal. 
The former proposal met with much adverse criticism in 
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the discussion. Mr. Sydney F. Walker read a paper on 
earth in collieries, in which he pointed out some of the 
difficulties in carrying out the special rules drawn up by 
the departmental committee for the installation and use 
of electricity in mines. If earth was to be admitted into 
the system, the only method of carrying out the wishes 
of the committee was to use an uninsulated return com- 
pletely enclosing the live conductor. The last paper read 
was by Mr. John T. Stobbs on the value of fossil Mollusca 
in Coal-measure stratigraphy. He expressed the opinion 
that Mollusca afforded the best means of correlating Coal- 
measures, and considered that their neglect was due to 
inadequate collections in public museums, and to the fact 
that teachers failed to impress upon students the utility 
of the Molfusca as zonal indices. The Coal-measures were, 
he thought, comparatively neglected by the geologist, the 
knowledge of the Ordovician, Silurian, and Chalk systems 
being much more exact than that of the 3000 feet of Coal- 
measures. The remaining days of the meeting were 
devoted to excursions to Chanters Colliery, to New Moss 
Colliery, to the Manchester Museum, to the works of the 
British Westinghouse Company and the Manchester Ship 
Canal, to Pendleton Colliery, and to other places of 
interest. 


THE BRITISH ASSOCIATION. 
SECTION Is. 
BOTANY. 


OpeninG Appress* By Harorp Wacer, F.R.S., 
PRESIDENT OF THE SECTION. 
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On soME PROBLEMS OF CELL STRUCTURE AND PHYSIOLOGY. 


Introduction. 

Wuen Robert Hooke, in the early part of the seven- 
teenth century, discovered, with the aid of his improved 
compound microscope, the cell structure of plants, he 
little thought that our ultimate knowledge of the physical 
and chemical processes in the living organism, of its 
growth and reproduction, of the problems of heredity and 
of the factors underlying the origin of life itself, would 
be in the main dependent upon a clear understanding of 
the structure and physiology of the cell. 

Hooke’s researches did not, in fact, carry him very far, 
and we must turn to the nearly contemporaneous works 
of Malpighi and Grew on the anatomy of plants for the 
first clear indication of the important part which cells 
take in the constitution of the various tissues of plants. 
The account they give of them is extremely interesting 
in the light of our present knowledge. Grew, for example, 
in speaking of the structure of the root, compares the 
parenchyma to a sponge, ‘‘ being a body porous, dilative, 
and pliable . . . a most exquisitely fine wrought sponge.” 
The pores are spherical and consist of ‘“‘ an infinite mass 
of little cells or bladders. The sides of none of these are 
visibly pervious from one into another; but each is bounded 


within itself. ... They are the receptacles of liquor, 
which is ever lucid, and... always more thin or 
watery.’". There is no indication either in Grew’s or 


Malpighi’s works that they understood the significance 
of this cell structure, and it was not until the beginning 
of the nineteenth century, after a lapse of some 150 years, 
that any insight into the real nature of the cell and its 
functions was obtained. But then began a period of 
activity—associated with the names of Turpin, Meyen, 
Robert Brown, Purkinje, J. Muller, Henle, Valentin, and 
Dutrochet—which culminated in the cell theory of Schleiden 
and Schwann that the common basis of all animal and 
plant tissues is the cell, and that it is upon this elementary 
vital unit that all growth and development depends. 

The nucleus was discovered in 1831 by Robert Brown 
in various tissues of the Orchidew and in some other 
families of the monocotyledons, as well as in some 
dicotyledons. He described it as a “‘single circular 
areola, generally somewhat more opaque than the mem- 
brane of the cell,’’ and more or less granular. It is very 
distinct and regular in form, and its granular matter is 
held together by a coagulated pulp uot visibly granuiar, 
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or, which may be considered equally probable, by an 
enveloping membrane. Although Robert Brown was the 
first to recognise the importance of the nucleus, and to 
give it a name, it had been seen by previous observers, 
and he himself mentions that he had met with indications 
of its presence in the works of Meyen and Purkinje, 
chiefly in some figures of the epidermis; in a memoir by 
Brogniart on the structure of leaves, and that Mr. Bauer 
had particularly noticed it in the cells of the stigma of 
Bletia tankervilliae, but had associated it with the im- 
pregnation by pollen. There are some figures by 
Leeuwenhoek, published in 1719, to which Prof. L. C. 
Miall has directed my attention, of blood-corpuscles of 
a fish, human epidermal cells, and the connective tissue 
of a lamb, in which nuclei are shown, and they had been 
seen by Fontana (1781) in epithelial cells, and by Cavolini 
(1787) in some fishes’ eggs. 

To Schleiden and Schwann the cell was essentially a 
membranous vesicle enclosing a fluid sap and a solid 
nucleus. They thought that it arose in contact with the 
nucleus as a delicate transparent vesicle which gradually 
increased in size and became filled with the watery sap. 
As soon as it was completely formed, the nucleus, having 
done its work, was either absorbed or cast off as a “* use- 
less member,’’ or in some cases was “‘ found enclosed in 
the cell-wall, in which situation it passes through the 
entire vital process of the cell which it has formed.’’ So 
far from being the most important organ of the cell, as 
we now consider it to be, they saw in the nucleus merely 
a centre of cell formation which is no longer required 
when the cell is formed. It was left for Hugo von Mohl 
to show that the mucus-like contents of the cell which 
he called protoplasm (1846) is the real living matter in 
which reside those activities which call into play the 
phenomena of life, and that the origin of nuclei by division 
from a nucleus already existing in the parent cell would 
possibly be found to occur very widely. Von Mohl, 
Nageli, and Hofmeister all appear to have had some 
idea of the importance of the nucleus in cell division. 
Von Mohl says that the ‘‘ process is preceded in almost 
all cases by a formation of as many nuclei as there are 
to be compartments in the mother-cell.’’ Hofmeister’s 
description of it is interesting: ‘‘ The membrane of the 
nucleus dissolves, but its substance remains in the midst 
of the cell; a mass of granular mucilage accumulates 
around it: this parts, without being invested by a mem- 
brane, into two masses, and these afterwards become 
clothed with membranes and appear as two daughter- 
nuclei.”’ 

It is, however, mainly to the researches of the last 
thirty years that we owe our knowledge of the many 
complex cell-activities at work in living organisms, and 
we are still only just on the fringe of the great problems 
which cytology has to solve. Some of the most important 
of these are the origin and evolution of the nucleus, the 
meaning of the complex mode in which the nucleus divides, 
the origin and nature of the spindle figure and centro- 
somes, the part played by the chromosomes in the trans- 
mission of hereditary characteristics, the meaning of the 
phenomena accompanying fertilisation, the significance of 
the longitudinal division of the chromosomes and of their 
reduction in number in the sexual cells, and the evolution 
of the living substance. The satisfactory solution of these 
problems depends upon a clear understanding of the struc- 
ture of protoplasm and its various differentiations. How 
far we have succeeded in obtaining this 1 will endeavour 
to show. 


The Differentiation of Structure in the Cell. 

The essential constituent of a cell is the protoplasm. 
This is differentiated into two constituents, the cytoplasm 
and the nucleus. It is usually held that this differentiation 
is an essential one, and that these two constituents are 
present in all cells; but, as we shall see later, there is 
some evidence that not only are there cells with very 
rudimentary nuclei, but cells in which no trace of a nuclear 
structure can be found at all. : 

In addition to this primary differentiation of the cell, 
secondary differentiations occur, resulting in the produc- 
tion of organs such as chloroplasts, chromoplasts, leuco- 
plasts, pyrenoids, and pigment spots, which have special 
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functions to perform. All these are permanent organs of 
the cell, produced in the first instance as a result of the 
cell activity, but now capable of an independent existence 
in the cell, in that they reproduce themselves by division, 
and are in this way carried on from cell to cell. 

In many cells there are formed at certain stages other 
organs which appear to be transitory, and are only pro- 
duced when they are required. Such are the spindle 
figure, the centrosome, the blepharoplast, and the 
coenocentrum. 

So far as we know, the cell is the smallest vital unit 
that can have a separate existence. But it is only among 
the unicellular organisms and under certain conditions in 
the earlier stages of development of the more highly 
organised multicellular organisms that cells have a per- 
fectly independent life. Schwann’s hypothesis that the 
multicellular body is a colony of independent vital activities 
governing the nutrition, growth, and reproduction of the 
whole is not tenable. The cell cannot be regarded as an 
independent unity working merely in association with 
other cells. Its life and existence depend upon these. It 
is an integral part of an individual organisation, and 
cannot exist apart from it. But this absolute dependence 
of individual cells upon the organisation as a whole is only 
realised in the more highly developed forms. In the lower 
types of plants (and animals) it is possible, during the 
early stages of development, to separate a single cell from 
the whole, which will still continue to live and grow. 
Each cell is no doubt dependent upon the others to some 
extent, even at this early stage, but it still retains the 
power to develop independently if placed under suitable 
conditions. As cell division continues each cell becomes 
more and more dependent upon its fellows, until the stage 
is reached when it no longer has the power to exist by 
itself. The various functions performed by a cell reside 
within it as an individual unit, but the exercise of these 
functions is governed by the organism as a whole. Just 
as the organism seeks for a state of equilibrium in relation 
to various externa] stimuli, so a cell in an organism has 
to adapt itself to and come into a state of equilibrium 
with the various cells around it. 


The Nucleus. 


The nucleus is the centre of activity, and governs the 
vital functions of the cel]. All investigations show that 
in its absence the cell soon ceases to perform its vital 
functions and dies. 

In all cells, from the alge and fungi upwards, the 
nucleus is more or Jess clearly delimited Srom the cyto- 
plasm by a membrane or limiting layer. The important 
substance which is thus separated off from the rest of 
the cell is the chromatin, probably the most complex and 
most highly differentiated chemical compound or collection 
of compounds in the cell. It exists in the form of a more 
or less granular network, and is characterised chemically 
by the presence of phosphorus, which is in organic con- 
nection with it. We may look upon the chromatin as 
the highest point in the development of living substance, 
upon which the activities of the cell in great measure 
depend, and as the seat of origin of all those complicated 
changes which have for their ultimate aim the division 
of the cell. 

The division of the nucleus begins by a series of trans- 
formations in the chromatin network which lead to the 
differentiation in it of chromosomes. We know very little 
of what actually takes place during these changes, and 
practically nothing of the forces at work to bring them 
about. But the visible result is that the chromatin 
granules gradually fuse together, or become restricted to 
certain areas by the increased vacuolation of the ground 
substance of the nucleus to form a thick, more or less 
regular thread, in which can be observed at certain stages 
a differentiation into alternate regions of stainable and 
unstainable substance—chromatin and achromatin—which 
finally breaks up into equal or unequal lengths to form 
the chromosomes. In some cases the chromatin granules 
or network become aggregated into a definite number of 
irregular masses which form the chromosomes directly 
without the production of a distinct chromatin thread. 

This nuclear differentiation is usually accompanied by 
changes in the cytoplasm which lead to the appearance 
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of a fibrillar structure in the form of a more or less 
regular spindle, the threads of which come into contact 
with the chromosomes through the breaking down of the 
nuclear wall. The chromosomes then, by the action of a 
force or forces of which we as yet know very little, arrange 
themselves in regular order in the equatorial plane of the 
spindle figure, and some of the spindle fibres become 
attached to them. The chromosomes become divided longi- 
tudinally into two apparently exactly equal halves; and 
then, probably by the exertion of some sort of contractile 
force or pull on the part of the spindle fibres, the separate 
halves are caused to move to opposite poles of the spindle. 
Here a series of transformations take place, which Jead 
to the constitution of two new nuclei. Such are the 
essential features in this complex process of nuclear 
division, and it is a striking fact that they occur with 
more or less regularity in all nuclei from the alge and 
fungi up to the highest plants. 


The Structure of Cytoplasm. 


In the elucidation of cell structure we owe much to the 
beautiful methods of staining and fixing which are due 
especially to Flemming and Heidenhain, to the improved 
micro-chemical methods which we owe especially to 
Zacharias and Macallum, and to the investigations of 
such observers as Fischer and Mann, who have shown us 
the effects of various reagents upon the living substance, 
and have thus taught us to be very cautious in our 
interpretations of the structures seen in dead fixed cells. 

The investigations of oil-foams and colloids by Butschli, 
Hardy, and others have given us a clue to possible ex- 
planations of the various appearances seen both in the 
living and dead fixed and stained cells, and the intro- 
duction of the ribbon section cutting microtome into the 
domain of vegetable histology has enabled us to make the 


| best use of the beautiful apochromatic object-glasses which 


we owe to the researches of the late Prof. Abbe. 

It is unfortunate that, so far, very little progress has 
been made in the examination of the structure of the 
living cell. We may hope that, with the improved methods 
of illumination now available, combined with experimental 
investigation, it will be possible to make some progress in 
this direction. It is of the greatest importance that we 
should be able to satisfy ourselves to what extent the 
various appearances seen in the fixed and stained cell are 
due to the action of the reagents employed. In this 
respect a recent discovery by Kohler, which indicates the 
possibility of making use of the ultra-violet rays in such 
investigations, is of interest. Kohler (Phys. Zeii., 1004) 
finds that if the ultra-violet rays from the electric spark 
between cadmium or magnesium terminals are separated 
out by means of quartz prisms, objects illuminated by 
them, when examined by means of Jenses made of quartz, 
show differentiations of structure which otherwise require 
staining to make them visible. The chromatin of the 
nucleus and such substances as cuticle and cork are almost 
opaque to the ultra-violet rays, and can be made visible 
on a fluorescent screen or can be photographed. The re- 
solving power of the microscope is doubled, and Lummer 
considers that the principle employed is the only one by 
which further progress in resolving power can be made. 
lf the method is found by cytologists to be a workable 
one, it may Open up an entirely new field of microscopic 
investigation by which the protoplasmic differentiation 
in living cells may be more clearly revealed. 

Many attempts have been made to show that the cyto- 
plasm possesses a definite morphological structure of its 
own, which is related to the various functions it performs, 
and that it is not a formless semi-viscid fluid in which 
various physical and chemical forces are at work, and 
upon which the various structures observed depend; in 
other words, that it possesses a morphological constitution 
as opposed to a merely chemical one. 

Fromman and Heitzmann in 1875 described the struc- 
ture of cytoplasm as consisting of fine threads or fibres 
in the form of a net with fluid between and forming a 
sponge-like structure. Flemming in 1882 described it as 
composed of two substances, one in the form of fibrils 
(filar substance) embedded in the other, a more or less 
homogeneous interfilar substance. In 1890 Altmans pro- 
pounded his interesting hypothesis that all living sub- 
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stance is made up of minute granules or bioblasts, which 
are the real vital units or elementary organism, embedded 
in a homogeneous substance, the non-living matter. Cells 
are formed by a combination of these units of a lower 
order, and are therefore individuals or units of the second 
order. 

At about the same time Butschli brought forward his 
celebrated hypothesis of the froth or alveolar structure of 
cytoplasm. ‘This was based upon an extensive series of 
observations upon both jiving and dead cells as well as 
upon froths or foams made by mixing salts of various 
kinds with oil and then placing small particles of the oily 
mixtures so obtained in water. 

Butschli compares the structure of cytoplasm to that 
of a fine froth, and considers that much of the granular, 
and network or fibrillar structure can be referred to the 
optical appearances presented by such a froth. That such 
structures are visible cannot be doubted by anyone who 
has examined these froths attentively with the microscope. 
But that all the fibrillar structures described by Fromman 
and Flemming, whose observations have often been con- 
firmed since by competent cytologists, can be referred to 
a froth structure, cannot, | think, be accepted by anyone 
who has carefully examined plant cells. 

From the fact that cytoplasm appears homogeneous 
under certain conditions, and that the foam structure can 
be so readily produced in it by various means, and further 
that, as Hardy has shown, the action of certain reagents 
upon colloids results in the separation of solid particles 
which become linked together to form a comparatively 
coarse, solid framework in the form of an open net which 
holds fluid in its meshes, it is probable that we shall find 
the foam-structure theory of protoplasm is not tenable. 
It seems far more in accordance with what we know 
that we should regard protoplasm as fundamentally a 
semi-fluid, homogeneous mass, in which, by its own 
activity, granules, vacuoles, fibrils, &c., can be produced 
as secondary structures; and that any special morpho- 
logical structure which it may possess is beyond the limits 
of the present resolving powers of the microscope. 


The Structure of the Nucleus. 


From the recent observations of Gregoire and Wygaerts, 
Berghs, Allen, Mano, and others, it is difficult to arrive 
at any definite conclusions as to the structure of the 
nucleus, or as to the changes which take place in it lead- 
ing to the production of the chromosomes. The resting 
nucleus seems to possess a very simple organisation. In 
the living condition it appears to consist merely of a 
homogeneous ground substance in which is contained a 
mass of chromatin granules which do not appear to have 
any particular shape, and one larger granule of a spherical 
shape, the nucleolus. Sometimes a network or foam 
structure is visible, but not always; but here, as in the 
cytoplasm, it is difficult to be certain of this. It may be 
that the chromatin is always in the form of an irregular 
network embedded in the colourless ground substance, and 
that the granular appearance is due to an optical effect 
similar to that observed in finely meshed oil-foams. 
According to Strasburger, Miss Sargant, Farmer and 
Moore, Mottier, and others, the nucleus contains an achro- 
matic network—the linin—in which the chromatin granules 
are embedded. Mano, Molt, and Sypkens deny the exist- 
ence of these two substances, and state that the network 
consists of chromatin only; while Gregoire and Wygaerts, 
Allen and Berghs, are inclined to the view that there is 
a fundamental basis of linin which is impregnated by 
chromatin ordinarily diffused through its whole substance, 
but capable of being collected into certain definite regions 
under certain conditions by which the granular appear- 
ance is produced. ‘The evidence brought forward in many 
of the more recent investigations certainly goes to show 
that the chromatin is not in the form of such definite 
granules as was at one time supposed; that they are not 
so regular in size or outline; and that it is not easy to 
differentiate between the chromatin and achromatin con- 
tents of the nucleus. Staining reactions do not afford a 
sound clue to their differentiation, for, as Fischer and, 
more recently, Allen have shown, the differences in stain- 
ing reactions of the different parts of the nucleus vary 
according to the strength of the stain, the time it is 
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allowed to act, and the size or thickness of the granules 
or threads stained. 

Strasburger has suggested that the chromosomes are 
formed by the fusion of gamosomes (chromatin granules) 
around gamwo-centres into zygosomes (chromosomes), but 
the changes which take place are probably not so clearly 
defined as this. What seems clear from the facts we 
know is that the substance forming the homogeneous 
chromosomes—the chromatin or nuclein—becomes broken 
up in the reconstitution of the daughter-nuclei, by vacuo- 
lation or otherwise, into an irregular network which 
presents a granular appearance. In this all trace of the 
original individual chromosomes is in most cases lost, 
and at the same time one or more deeply staining bodies 
of a spherical, or nearly spherical shape—the nucleoli— 
appear in contact with it. 


The Nucleolus and its Function. 

The evidence is steadily accumulating that the nucleolus 
is intimately concerned in the formation of the chromo- 
somes, although probably not exclusively concerned in this 
function. In most cases it appears to form a part of the 
chromatin network, being connected to it by threads, and 
generally gives similar reactions to the chromosomes. In 
some few cases it is described as completely separated 
from the network by a clear area which is visible both 
in the living and in the stained condition. The evidence 
that the nucleolus is concerned in chromtosome formation 
may be summed up as follows: the nucleoli are closely 
connected or associated with the nuclear network; as the 
nuclear network becomes more deeply stained the nucleoli 
become smaller or lose their capacity for stains; at the 
time the chromosomes are being differentiated they are 
connected to the nucleoli by delicate threads; the chromo- 
somes resemble nucleoli in their behaviour towards re- 
agents and stains; during the period of sinapsis the 
nucleoli come into very close relations with the nuclear 
thread, and as the nucleus gradually passes ont of the 
sinaptic stage the thread stains more deeply; in the re- 
constitution of the daughter-nuclei the chromosomes can 
be seen to fuse together into a more or less irregular 
mass, out of which the delicate nuclear network and the 
prominent nucleolus are evolved; in certain cases all the 
chromatin appears to be stored up in the nucleolus. 

It has been suggested that the nucleolar substance is a 
product of excretion of the nucleolus, but there is very 
little evidence for this view. On the other hand it is 
very likely, as suggested by Mottier, that the nucleolus 
contains a store of nutritive material which can be used 
up for various purposes, both in the nucleus and in the 
cytoplasm. 1n some cells a portion of the nucleolar sub- 
stance is thrown out into the cytoplasm during the division 
stages, and it is very probable that this may have some 
important connection with the metabolic activity of the 
cell at this period. 


Division of the Nucleus in the Spore Mother-cells. 


The divisions of the nucleus which lead immediately to 
the formation of the spores possess some features which 
are not found in ordinary vegetative mitosis, and which 
have an important bearing upon the facts of heredity. 
The first of these is known as the heterotype, the second 
as the homotype division. The essential features of the 
heterotypical division are as follows :—The chromatin net 
becomes gradually resolved into a more or less continuous 
spireme. This thread (or threads) contracts into an 
irregular mass around the nucleolus, a phenomenon which 
was first discovered by Moore, and to which he gave the 
name of ‘‘sinapsis.’’ Some observers regard this con- 
traction as caused by reagents; but since it has been 
observed in the living condition by Miss Sargant and 
others, it is probably a definite and normal stage in the 
division. It is concerned with some very pronounced 
changes which take place at this time in the nucleus. 
The nuclear thread becomes more prominent, stains more 
deeply and exhibits a double row of granules which gives 
it the appearance of a double thread. This has been 
variously interpreted by different investigators: Miss 
Sargant, Farmer and Moore, and many others consider 
that it is due to a longitudinal splitting of the thread; 
Dixon, Gregoire, Berghs, and Allen consider it as in- 
dicating a close approximation of separate loops of the 


522 


thread. Whichever of these explanations is the correct 
one, the doubling gradually disappears and the thread 
becomes distributed through the nuclear cavity and again 
appears single; it becomes shorter and thicker and once 
more becomes aggregated around the nucleolus.  ‘fhis 
may be, as Miss Sargant suggests, a second sinapsis. At 
this stage the chromosomes appear, but reduced to half 
the number of those which appeared in the previous 
divisions, so that they may be regarded as bivalent or 
double chromosomes. They become shorter and thicker, 
and gradually become grouped in the equatorial plane of 
the nucleus, where they become attached to the spindle 
fibres. Each chromosome now divides into two halves, 
which pass to the respective poles of the spindle, to form, 
without the intervention of a complete resting stage, the 
division figures of the daughter-nuclei. 

The exact mode in which the division of the chromo- 
somes into two halves takes place is the subject of much 
controversy. The studies of Weissman on the pheno- 
mena of heredity led him to the conclusion that the 
chromosomes consist of more than one complete ancestral 
germ-plasm, and that consequently these must be reduced 
in number in the sexual cells to escape the extraordinary 
complexity which would arise if the ancestral germ-plasms 
were doubled at each sexual fusion. As the longitudinal 
division of the chromosomes divides them into two equal 
halves it is obvious that this will not reduce the number 
of ancestral germ-plasms, and therefore Weissman pre- 
dicted that a transverse division of the chromosomes would 
be found to take place by which the reduction would be 
brought about. This was soon discovered to be the case 
for many animal cells, the reducing division taking place 
during the formation of the sexual cells, but in plants 
this was not so easily determined. Belajeff, Dixon, 
Atkinson, and others maintained that a true reduction 
division took place in the cases examined by them; but 
the majority of observers, Miss Ethel Sargant, Strasburger, 
Farmer, Mottier, and many others, maintained that there 
was no transverse division, but that all the divisions were 
longitudinal. Recently, however, Farmer and Moore have 
re-investigated the whole sequence of events in both 
animals and plants, with the result that a true reduction 
division is found to occur in the heterotype stage. In 
many investigations which have recently appeared this 
transverse division is confirmed, but the exact details of 
the process are not yct agreed upon. Farmer and Moore 
state that the spireme thread first becomes longitudinally 
split, the two longitudinal halves then fuse again, and 
subsequently bivalent chromosome loops are formed which 
divide transversely in the middle, and so produce two 
monovalent chromosomes which pass to opposite poles of 
the spindle, as already described. Gregoire, on the other 
hand, states that the threads at the first sinapsis become 
approximated together and then fuse; the double thread 
thus produced breaks up into chromosomes, which are 
thus bivalent in a different sense from those of Farmer and 
Moore, the monovalent chromosomes heing produced by a 
longitudinal splitting of the thread, which divides it into 
the two original halves which fused together. 

Which of these two methods will ultimately be found 
to be the correct oue remains to be seen, but Allen has 
recently published an account of the process as it occurs 
in Lilium canadense, in which he agrees substantially 
with Gregoire, and states definitely that the first appear- 
ance of the double nature of the thread is not due to 
a longitudinal splitting of a single thread, but to an 
approximation of two threads, which ultimately fuse 
together to form a single continuous thread in the nuclear 
cavity. This thread at a later stage undergoes a longi- 
tudinal splitting, possibly into those which formerly united ; 
but this is not certain. The double thread then divides 
up into segments, the chromosomes, and in the subsequent 
series of events the longitudinal halves of these chromo- 
somes become distributed to the opposite poles of the 
spindle. Each chromosome is thus seen to be bivalent; 
but whether cach half of the chromosome is to be re- 
garded as a monovalent chromosome is doubtful, as the 
fusion of the original threads was complete, and there is 
no means of deciding as to how far the subsequent longi- 


tudinal division of the completely fused thread separated 
it into its two original parts. 
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Sinapsis. 

The term ‘sinapsis’? was first given by Moore to 
that stage in the prophases of the nuclear division of the 
sexual cells in which the contraction of the nuclear thread 
around the nucleolus at one side of the cavity of the 
nucleus takes place. If this phenomenon is not a result 
of the action of the fixing reagents, then it indicates some 
striking change in the metabolic activity of the nucleus. 
This activity is seen in the increased staining capacity of 
the chromatin thread and in the changes which take place 
in the nucleolus, by which it becomes very irregular in 
shape and closely connected by threads to the chromatin 
network. In many cases the nucleolar substance appears 
as if being drawn out into the threadwork, and the 
nucleolus appears as if some active change were taking 
place in it. ; 

It is very difficult to escape the conclusion that we are 
here dealing with a series of changes in the chromatin 
thread which are intimately bound up with the activity 
of the nucleolus, and it is probable that the increased 
stainability of the chromatin is due to an actual trans- 
ference of a portion of the nucleolar substance into the 
thread. 


Experimental Observations on the Activities of the 
Nucleus. 


So far as ] know no experimental investigations into 
the causes which bring about the changes in the prophases 
of nuclear division have been made, but it is not difficult 
to imitate artificially some of the phenomena observed. 
Olive oil is shaken up in a mixture of methylated spirit 
and water of such a strength as will allow the oil globules 
to float. A shallow Petrie dish, three or four inches in 
diameter, is then taken; the mixture of oi! and dilute 
methylated spirit is well shaken until the oil is broken 
up into very fine globules, and the mixture is at once 
poured gently into it. The appearance of the mixture is 
that of a homogeneous mass of small oil globules dis- 
tributed through the solution, and can be compared to 
the granular appearance of a nucleus in a resting stage. 
The spirit at once begins to evaporate, and currents are 
at once set up in the solution in such a way that the 
globules of oil gradually become restricted to certain areas 
only, and a coarse granular network is formed somewhat 
like the early stages in the aggregation of the chromatin 
granules into a spireme in the nucleus. The network 
gradually becomes more and more clearly defined, and 
then, just as is the case in the nuclear network, it begins 
to show a double row of granules, which finally becomes 
very clear and distinct. The threads become shorter and 
thicker and break up into irregular lengths, which 
gradually mass themselves together into an irregular heap 
or heaps of fusing-oil globules either in the middle or at 
the periphery of the petrie dish. We have, in fact, a good 
imitation of the earlier stages in the prophases of division 
of the nucleus, and it seems not unlikely that the aggre- 
gation of oil globules in our petrie dish may afford some 
clue as to the possible means by which the aggregation 
is brought about in the nucleus. 

| do not suggest that the complex phenomena which 
take place in nuclear division are to be explained as due 
simply to such phenomena as diffusion, surface tension, 
and the like, or any other physico-chemical processes. 
We must be very careful not to attempt to force merely 
physico-chemical explanations upon such phenomena as 
these. Without admitting the necessity of anything akin 
to a special vital force, we are compelled to admit that 
vital phenomena do not at present admit of a merely 
mechanical explanation. But it does seem to me possible 
that the metabolic activity of the nuclear material at 
this stage may be accompanied by phenomena referable 
in part to these agencies. If, for example, active metabolic 
activities are set up between the nucleus and cytoplasm 
through the nuclear membrane, as seems probable, it is 
quite conceivable that this would bring about diffusion 
currents which might be taken advantage of in producing 
the aggregation of the more solid parts of the nuclear 
substance into a more or less definite thread-like structure 
and its aggregation into chromosomes. In any case such 
possibilities must be taken into account in considering 
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the significance of such nuclear re-arrangements, and if 
any of them can be definitely explained in this way the 
final solution of the problem may be much simplified. 


Validity of Cell Structure as seen in Fixed and Stained 
Preparations. 


Our knowledge of the minute details of cell structure 
and nuclear differentiation depends upon the appearances 
presented by cells which have been fixed in various re- 
agents and subsequently stained, and it is not an easy 
matter to determine in how far these are artificial and 
in how far they are actual structures existing in the living 
cell. The researches of Fischer, Hardy, Mann, and others 
have shown that on the precipitation of proteids by re- 
agents structures are produced which were certainly not 
present originally, and which resemble those often observed 
in fixed cells. From a consideration of such facts it has 
been suggested that many of the details revealed in fixed 
cells, such as centrosomes and centrospheres, with their 
fibrillar radiations, are produced artificially and have no 
real existence. It is unfortunate that so little attention 
has been paid to the examination of living cells, for the 
structures which can be seen in them are, so far as they 
can be revealed by the microscope, always like those seen 
in fixed preparations. 


Differentiation of Structure Visible in the Living Cell, 


The amount of differentiation visible in the living cell 
in favourable objects is very considerable. Not only can 
chloroplasts, starch-grains, nucleus, leucoplasts, pyrenoids, 
&c., be clearly seen, but also a very considerable amount 
of detailed structure. Chromosomes have been seen in the 
living cell by many observers—Treub, Strasburger, 
Behrens, Zacharias, and others. The series of figures 
published by Strasburger of nuclear division in the staminal 
hairs of Tradescantia show the whole process of chromo- 
some formation and separation into two daughter-groups, 
except the longitudinal division. 

In the same object Demoor and de Wildeman have also 
been able to detect the spindle fibres and connecting fibres. 
These were not seen by Strasburger; and Zacharias, who 
has more recently made observations on staminal hairs, 
was also not able to detect them. Nevertheless Stras- 
burger mentions that in some cases connecting threads 
were visible at a late stage in the division between the 
daughter-nuclei, and Treub also describes a similar pheno- 
menon in some cases during the nuclear division in the 
ovules of an orchid. 

In Spirogyra, Strasburger has given a full account of 
nuclear division in the living cell. Large species of this 
alga are very favourable objects for this work, and he 
has shown that in such species the spindle figure as well 
as the connecting fibres can be seen in the living cell. 
Wildeman has also seen and figured them; but Behrens 
states that spindle fibres and connecting threads are not 
visible in Spirogyra during life. 

My own observations upon a large species of Spirogyra 
which [ have had an opportunity of investigating entirely 
support the view that these structures are visible in the 
living condition. 


The Structure of the Chloroplast. 


In view of its extreme importance in the function of 
assimilation a knowledge of the structure of the chloro- 
plast is important. Owing to its small size a satisfactory 
demonstration of its finer structure is very difficult. That 
it consists of a colourless ground substance, in which 
the chlorophyll is embedded, is clear; but how these two 
substances are united and the relations between them 
structurally are not known. Pringsheim concluded that 
the ground substance of the chloroplast is a sponge-like 
network with the oil-like solution of chlorophyll in its 
meshes. 

Schmitz thought that the fine granular appearance of 
the chloroplast was due to a fine net-like structure in 
which the chlorophyll was diffused. Fromman also describes 
it as a green granular network. Schwartz, on the other 
hand, describes it as composed of a ground substance 
containing a number of green fibrillz side by side, which 
are coloured green throughout, but show also an accumu- 
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lation of the green colouring matter in the form of 
granules along these threads. 

Meyer thought it was composed of a homogeneous 
ground substance with various-sized granules of the green 
substance embedded in it. Yo these granules he gave 
the name of ‘‘ grana.’’ Schimper stated that it was com- 
posed of a colourless stroma containing numerous vacuoles 
filled with the green semi-fluid chlorophyll, identical with 
the *‘ grana”’ of Meyer. 

Some observers consider that the chloroplast is sur- 
rounded by a distinct membrane; whilst others consider 
that the substance of the chloroplast is directly connected 
by colourless strands to the cytoplasm. 

According to some observations which I have made 
recently, the chloroplast, when examined under high 
powers in the living condition, appears to be filled with a 
mass of green granules with a colourless substance between 
them. But in certain cases a distinct fibrillar arrange- 
ment of the chlorophyll is observed. This is very easily 
seen in the chloroplasts of Euglena, both in the living 
condition, and, more easily, when the cells are burst and 
the chlorophyll grains are extruded into the water. But 
it may be seen also in the chloroplasts of the higher plants 
when these are large enough to be examined easily. In 
these cases the green colouring matter appears granular 
when the chloroplast is in the epistrophe or shade position, 
fibrillar when it is in the apostrophe or intense light 
position. This difference in the appearance of the chloro- 
phyll accompanies a difference in the shape of the chloro- 
plast. As is well known, the chloroplast in the epistrophe 
position presents an oval or more or less circular form ; 
in the apostrophe position a flattened and lenticular form. 
The fibrillar structure appears to be that of fine fibrils 
lying more or less parallel, but a closer examination shows 
that they are connected together here and there so as to 
give the impression of an elongate network. In the epis- 
trophe condition the chlorophyll corpuscle appears greener 
than in the apostrophe condition. The granules are in fact 
so arranged and so numerous as to present a practically 
continuous surface of chlorophyll to the action of the light 
rays. The fibrillar arrangement, on the contrary, has 
numerous light spaces between the fibrils, so that less 
surface of chlorophyll is exposed to the rays of light. 
The difference in the amount of chlorophyll surface exposed 
to the light appears therefore to be bound up with the 
difference in the intensity of light which causes the different 
positions of epistrophe and apostrophe to be assumed by 
the chloroplast. Just as in diffuse light the chloroplasts 
themselves are more fully exposed to the light than in 
intense light, so in the individual chloroplast we appear 
to have such an arrangement of the chlorophyll that ‘in 
diffuse light a larger surface of it is exposed to the light 
rays than in a more intense light. The interesting con- 
clusion is therefore arrived at, that the chloroplast is 
able, not only by its position but also by its structure, to 
guard itself against the effects of a too intense light. 

A careful examination of the chloroplast in the epis- 
trophe position renders it probable that the granular 
appearance is not due to the existence of separate granules 
of chlorophyll. It resembles more nearly an optical effect, 
due to the superposition of alveoli upon one another, such 
as appears in fine oil-foams. By focusing carefully above 
and below the granules we get a distinct appearance as 
of a green alveolar network. If the chlorophyll corpuscle 
is extruded into water it begins to swell up and becomes 
vacuolar; the granules disappear and the chlorophyll then 
appears to be distinctly diffused through the ground sub- 
stance of the chloroplast. I am therefore inclined to the 
view that the chlorophyll corpuscle consists of a ground 
substance in the form of a delicate alveolate structure, in 
which the chlorophyll! is more or less uniformly diffused. 
The diameter of the threads of this network is greater 
in the epistrophe than in the apostrophe position, and this 
affords a means by which the chloroplast can accommodate 
itself to varying intensities of light. 

The chloroplast must be regarded as performing at least 
two functions. It brings about the dissociation of CO, 
and it is a starch-forming organ. In the alge and some 
other plants these two functions appear to be differentiated, 
and starch is formed directly by the pyrenoid. How far 
these two functions are independent in the ordinary chloro- 
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plast is not known; but that starch can be formed, in- 
dependently of chlorophyll, in the leucoplasts and in the 
ordinary chloroplasts directly from sugar and other organic 
solutions in the dark seems to indicate that the two are 
not necessarily connected. 

The colourless stroma of the chloroplast gives a distinct 
and pronounced reaction for phosphorus when treated 
according to Macallum’s method. It resembles, therefore, 
in this respect the nuclein constituent of the nucleus. 
What the exact significance of the presence of phosphorus 
in the chloroplast may be I do not know, but it is ex- 
tremely interesting to find that in an organ in which a 
high degree of metabolic activity is always found a sub- 
stance should be present which is akin to the highly 
organised nuclear constituents. It suggests an interesting 
comparison with those plants in which a special starch- 
forming organ, the pyrenoid, is differentiated. 


The Centrosomes and Centrospheres. 

A vast literature has grown up in connection with the 
structure and function of these bodies because of the 
special importance which has been attached to them as 
the originators of the process of nuclear division and of 
the formation of the spindle, and because of the important 
part which it is assumed they play in the phenomena of 
fertilisation. 

Their very general occurrence in animal cells and their 
prominence in the reproductive processes led plant cyto- 
logists to predict that they would be found to occur also 
in plant cells. But their prediction has not been fulfilled. 
They are frequently found among the Thallophytes and 
Bryophytes, but in the higher plants the evidence is steadily 
accumulating against them, and such structures as have 
been described by Guignard and others are held to be 
based upon a misinterpretation of the facts observed. 

Where the centrosome exists it consists of a deeply 
stained granule or group of granules surrounded by radi- 
ating fibres. In some cases, as in the Basidiomycetes, 
the centrosomes only become definitely visible as minute 
dots at the poles of the spindle, and are not visible until 
this is completely or nearly completely formed. In other 
cases, as in Dictyota (Mottier), Ascomycetes (Harper), 
the centrosomes with their radiations are clearly visible 
at two oppasite sides of the nucleus in the resting stage, 
and are in close contact with the nuclear membrane. In 
the Ascus, Harper has shown that the centrosome is in 
close contact, not only with the nuclear membrane, but 
also with the chromatin net, and it seems probable that 
there may be a connection between them. The spindle 
fibres are formed both in Dictyota and in the Ascus in 
the nuclear cavity before the nuclear wall breaks down. 
In the division of the daughter-nuclei the centrosome which 
is carried over with each daughter-nucleus appears to 
divide—but this is not certain—to give two new centro- 
somes for the formation of the new spindle figure. 


Experiments on the Production of Artificial Asters. 


There are two main views as to the nature of the 
spindle and astral fibres: (1) that they represent a definite 
morphological differentiation of the cytoplasm which 
possesses in itself the power of forming these fibres; 
(2) that they are formed out of the cytoplasm by some 
modification of its structure or arrangement of its parts, 
or by the precipitation or condensation of some of its 
constituents. 

The aggregation of granules into radiating fibrils can 
be imitated artificially by allowing a drop of alcohol or 
turpentine to fall upon smoked glass. If the drop is 
allowed to fall from a good height, we get the artificial 
centrosomes with radiations first described by Henking; 
these are due mainly to the splash of the drop and its 
breaking-up into small particles which radiate outwards, 
carrying portions of the smoke film with them. If the 
drop is allowed to falf more gently, so that it does not 
splash, its first effect is to produce a clearly circumscribed 
circular ring, and then, by slowly spreading outwards, 
to produce an aggregation of the smoke particles into 
fibrils which more nearly represent the appearances pro- 
duced in cytoplasm than do Henking’s splashes. 

By careful manipulation we can get in this way re- 
presentations of the centrosome or centrosphere, or even 
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the radiations around the nucleus. If the edge of the 
alcohol or turpentine be carefully examined under the 
microscope as it is slowly spreading outwards, a violent 
motion of the smoke particles will be observed as soon 
as the liquid comes into contact with them, and as the 
liquid passes on these particles settle down into definite 
continuous fibrils, which go on growing as the liquid 
continues to spread. 

Fischer has described the formation of artificial asters 
by two methods: (1) If pith is injected with proteid and 
then fixed, asters are found around small particles of 
foreign matter in the proteid. (2) If a small granule of 
corrosive sublimate or a drop of osmic acid be brought 
into a proteid solution radiating strie are formed in it 
by precipitation. He suggests that the centrosome is 
formed by the precipitation of albuminous substances in 
living cells by the excretion of nucleic acid from the 
nucleus, and that, as in (1), artificial radiations are formed 
around it by the action of the fixing reagents; or possibly 
by the fixative action of the nucleic acid itself. Or the 
centrosome itself may produce them, as in (2), by acting 
as the precipitating agent, just as corrosive sublimate or 
osmic acid. Mr. Jenkinson has recently described some 
interesting experiments on the artificial production of 
asters, and comes to the conclusion that osmotic pressure 
and surface tension are probably concerned in the form- 
ation of these structures in the living cell. The centro- 
some may be a body capable of withdrawing water from 
the cytoplasm, of swelling up and dissolving in the water 
so absorbed, and then giving off radial outgrowths which 
precipitate the proteids of the cell, and so form astral 
rays; or the centrosome may undergo decomposition, or 
may secrete a ferment which would have the same effect 
upon the cytoplasm. 


The Blepharoplast. 

The blepharoplast is a special organ associated with 
the formation of the cilia in motile spermatozoids and 
zoospores. It consists of a centrosome-like granule, often 
surrounded by radiations. It appears inside the cell in 
close relation to the nucleus, or sometimes at the periphery 
of the cell. In Polytoma the two cilia thus arise from a 
granule (blepharoplast) at the extremity of the cell. In 
/Edogonium the blepharoplast arises, according to Stras- 
burger, in the plasma membrane. Strasburger considers 
them as kinoplasmic in nature, and thus brings them into 
relation with his other kinoplasmic structures, the centro- 
some and spindle. 

Some authors consider that the blepharoplast is a true 
centrosome, or homologous with a centrosome. It has 
not, however, been conclusively shown that it at any 
period in its history performs the function of a centro- 
some, or that it is derived from one. Further, in many 
of these plants, if not all, there are no centrosomes at any 
stage in their Jife-history. 

On the whole the evidence is distinctly against the view 
that the blepharoplast is genetically connected with the 
centrosome. It is more in accordance with the present 
state of our knowledge to consider the blepharoplasts as 
special structures which arise de novo in the cell for the 
special function of cilia formation. 


The Coenocenirum and its Funetion. 


In the oégonia of some fungi there appears at an early 
stage in the development of the odsphere a dense granular, 
deeply stainable substance, the function of which is un- 
known. It appears in the centre of the cell, and was first 
discovered in the odsphere of Cystopus (Albugo) candida. 
It is probably formed by an accumulation of stainable 
granules or microsomes. Jt disappears soon after fertil- 
isation takes place, and is therefore not a permanent 
organ of the cell. Shortly after its appearance one of 
the nuclei out of the large number irregularly scattered 
through the odgonium comes into contact with it, and 
gradually becomes more or Jess embedded in it. All the 
other nuclei pass to the periplasm, leaving this single 
nucleus as the nucleus of the ovum. The fertilising tube 
which contains the male nucleus also grows towards it, 
and comes close to it to discharge the male nucleus upon 
it. This indicates that it may exert in some way or other 
an attraction, first upon the female nucleus, and secondly 
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upon the fertilising tube, thus helping to bring the sexual 
nuclei together. Stevens suggests that it may be of the 
nature of a dynamic centre, and he gave it the name 
coenocentrum. It may be nutritive in function, and may 
exert a chemotactic stimulus upon the sexual nuclei. 

It does not appear to be actually concerned in the fusion 
of the sexual nuclei. In Peronospora parasitica, for 
example, it completely disappears before the fusion of 
the nuclei takes place. So far all the views as to its 
function are purely hypothetical. lt may be a mere 
coincidence that it should become associated with the 
sexual nuclei at the time they come together in the 
odsphere. Its function may be totally unconnected with 
these. From the fact that it stains so deeply in nuclear 
stains, the substance of which it is composed may be 
of the nature of nuclein, and it is possible that it may 
be due to a substance secreted by the nuclei of the 
odégonium for some special purpose connected with the 
niaturation of the odspore. It is possible that it may have 
something to do with the formation of oil, which appears 
in such abundance iu the ripe odspores. It begins to dis- 
appear just at the time the oil begins to form. 

lt seems more likely that the function of the cceno- 
centrum is connected with those metabolic activities of 
the zygote, which must at this stage in its development 
be very considerable, than with the exertion of an attractive 
influence upon the sexnal nuclei. It is difficult to see 
how such a selective chemotactic stimulus could be exerted 
as to act upou one nucleus only out of the large number 
in the odgonium. But the evidence before us does not 
admit of any definite solution of the problem at present. 
The subject demands further investigation of such a kind 
that a comparative study of the formation and disappear- 
ance of the ccenocentrum, the formation of the oil reserves, 
and the changes in the nuclei, should be carried on side 
by side. 

The Nuclei of the Lower Plants. 

The presence of nuclei in the algz and fungi had already 
been recorded by Nageli and many other observers shortly 
after the discovery of the nucleus by Robert Brown, but 
it is doubtful whether all the structures described as nuclei 
by these early observers were really so. It is only in 
comparatively recent times that it has been possible to 
determine with any degree of certainty that the minute 
deeply stainable bodies described more especially by 
Schmitz (1879) could be regarded as nuclei. This deter- 
mination was easily made for many of the alge, especially 
by the researches of Strasburger, who described both the 
structure and mode of division. But among the fungi the 
structure and mode of division of the nuclei were prac- 
tically unknown twenty years ago, and we have the 
opinion expressed by De Bary in 1887 that the satisfactory 
discrimination of true nuclei from other small bodies con- 
tained in the protoplasm can only be obtained after renewed 
investigation. 

Previous to 1887 cases of karyokinetic division in fungi 
had been described by Sadebeck (1883), Strasburger (1884), 
Fisch (1885), and Eidam (1887). Hartog (1889) described 
a process akin to karyokinesis in the Saprolegniez, and 
at the end of that year a true process of karyokinesis was 
shown to occur in Peronospora. Since that time our 
knowledge of the process of nuclear division in the fungi 
has been largely extended, and the phenomenon has now 
been found to be of general occurrence in the group, and 
many of the forms are unusually favourable objects for 
the study of the process. 

The only groups of plants in which true nuclei have 
not been found are, so far as [ know, the bacteria, Cyano- 
phyceze, and the yeast fungi. In the yeast plant there 
is a large homogeneous spherical body which gives the 
reactions of chromatin similar to the. chromatin of true 
nuclei. With this is associated a prominent vacuole which 
contains a more or less amorphous substance of a 
chromatin nature. The two appear to be very closely 
related and undergo division simultaneously. 


The Cell Structure of the Cyanophyceae. 

It is easy to demonstrate in the living cell of the 
Cyanophyceze that the contents are differentiated into 
two distinct regions: (1) an outer layer containing the 
eolouring matter; and (2) a central colourless portion 
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which is known as the central body. The central body 
is considered by many investigators to be a true nucleus. 
It contains a deeply staining granular substance which 
to some extent resists the action of digestive fluids, and 
is therefore similar to the chromatin in the nuclei of the 
higher plants. In 1887 Scott was able to demonstrate 
a reticulate structure in this body, and also saw some 


indications during its division of a process akin to 
karyokinesis. Zacharias also in the same year, largely 
on miicro-chemical grounds, concluded that it was a 


nucleus. The problem has been the subject of investigation 
by numerous observers since that date with very varying 
results. These results may be shortly summarised as 
follows :—The central body is not a nucleus (Macallum, 
Fischer, Massart, Chodat). It is a nucleus of a simple 
or rudimentary type (Hicronymus, Nadson, Butschli). It 
is a true nucleus similar to that found in the higher plants, 
and forms both chromosomes and spindle (Hegler, Kohl, 
Olive, Phillips). 

The facts of the structure of this body, so far as 1 have 
been able to ascertain them by the examination of the 
cell both in the living and fixed conditions, are that it 
possesses a vacuolate structure, associated with granules 
which stain deeply in nuclear stains, resist the action 
of digestive fluids, give a strong reaction for phosphorus 
and masked iron, and, further, according to the recent 
researches of Macallum, do not contain potassium. These 
qualities are characteristic of nuclein, and there can be, 
1 think, no reasonable doubt that these granules are 
comparable to the chromatin of a true nucleus. 

From a consideration of the facts we at present know 
concerning the central body we cannot, I think, escape 
the conclusion that it is of the nature of a nucleus, but 
one of a simple or rudimentary type. It is not sharply 
delimited from the surrounding cytoplasm, although it 
sometimes appears as a vacuolar cavity in the centre of 
the cell, with a vacuolar membrane around it. It seems 
to me that we might very well regard it simply as a 
specialised region of the cytoplasm which possesses a pro- 
nounced vacuolation associated with granules of chromatin 
or with a chromatin network. 


The Function of the Nucleus of the Cyanophyceae. 

The nucleus of the Cyanophycee is very large, much 
larger proportionally than the nuclei of the higher algz. 
It gives also a proportionally stronger reaction for phos- 
phorus. Some observers have cousidered the large size 
and prominence of the central body as an argument against 
its nuclear nature. In the alga the nuclei are much 
smaller in proportion to the cell, and in many forms are 
very difficult to make out. On the other hand the 
pyrenoids which are present in the cells of Alge stain 
more deeply in the nuclear stains, and give a much stronger 
reaction for phosphorus than the nuclei. In Prassiola 
parietina the pyrenoid is in the centre of the cell, and 
both in the living condition and in stained preparations 
is much more prominent than the slightly stained nucleus 
on one side of it. So, also, in Zygnema there are two 
star-shaped chromatophores, each with a large pyrenoid 
in the middle, and between them a small very incon- 
spicuous nucleus. 

My view is that the large size of the central body in 
the Cyanophyceze may be connected with the development 
of the chlorophyll assimilation; that it may be held to 
function both as a pyrenoid as well as a nucleus, and that 
this receives support from what is observed in the coloured 
bacteria, in which the cytoplasm contains a more abundant 
supply of chromatin granules than do the colourless 
bacteria. 

Structure of the Bacterial Celt. 

Owing to the small size of the bacterial cells it is very 
difficult to arrive at a correct interpretation of the struc- 
tures observed. The examination of the larger forms, 
such as the various species of Beggiatoa, Chromatium, 
Bacillus anthracis, Bactllus subtilis, &c., has, however, 
revealed a certain differentiation, which enables us to come 
to some conclusions as to their actual structure. Ernst 
has shown that the contents of these cells are not homo- 
geneous, as was formerly thought to be the case, but 
show a differentiation into a less stainable substance, and 
embedded in it one or more deeply stained granules. 
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Butschli has shown that the central portion of the con- 
tents of the cell exhibit a foam structure in which granules 
of a chromatin nature are embedded: this is surrounded 
by a thin layer of a less deeply stained substance, which 
sometimes accumulates more prominently at the ends of 
the cell. The central, more deeply stained, froth-like 
structure with its granules is the nucleus; the delicate 
peripheral layer is the cytoplasm. From a recent examin- 
ation which 1 have made of Beggiatoa alba, Beggiatoa 
voseo-persicina, Bacillus subtilis, and other smaller species, 
I cannot agree with Butschli that there is a differentiation 
into a central body or nucleus, and peripheral cytoplasm. 
In the various species of Beggiatoa and Spirilla which 
I have examined the cell contents exhibit a reticulate or 
foam structure of the cytoplasm in which one or more 
deeply stained granules may be embedded. As these 
granules stain deeply in nuclear stains, and also give a 
reaction for phosphorus, they are probably similar to 
chromatin. They are distributed throughout the whole 
cell, and are not specially confined to one place. 

We must conclude that the bacteria do not contain 
anything which can be individualised as a nucleus, but 
that the nuclein constituent of the cell when present is 
contained in granules distributed throughout the cyto- 
plasm. 

The Evolution of the Nucleus. 

All plant nuclei, from the alge and fungi upwards, 
present a striking similarity both in structure and mode 
of division. The same appears to be true of the animal 
kingdom, from the protozoa upwards. But among the 
protozoa on the animal side, and the yeast fungi, bacteria, 
and Cyanophyceze on the plant side, there is a kind of 
border kingdom in which occur structures which appear 
to represent the nuclei of the higher organisms, but are 
so different from them in many respects that it is very 
difficult to say whether they should be regarded as nuclei 
or not. As we have already seen, the central body of 
the Cyanophyceze and the chromatin granules of the yeast 
plant and bacteria may represent simple or rudimentary 
forms of nuclei. It is, therefore, possible that we may 
obtain from them a clue or indication of some kind as 
to the origin of the nucleus and the process of its evolution. 

It is among the protozoa that we find the greatest 
variation both in form and structure of these rudimentary 
nuclei. All the various parts of the nuclei of the higher 
animals can be recognised in them, but, as Calkins points 
out, are rarely present in one and the same nucleus. From 
a consideration of the various types Calkins considers that 
the most primitive nucleus is probably a single mass of 
chromatin without membrane or reticulum. By the 
division of this into granules, their association into lines 
forming primitive chromosomes, the development of a linin 
network, and the formation of a definite nuclear membrane 
was gradually brought about the development of the typical 
nucleus. 

In the three groups of plants the Cyanophycez, bacteria, 
and yeast fungi it is not possible to recognise all the 
various parts of typical nuclei as in the protozoa. In none 
of them do we find a nuclear membrane, nucleolus, chromo- 
somes, or spindle figure, or centrosome. We have nothing 
very tangible, therefore, to compare with the typical 
nucleus of the higher plants, and it is no doubt very largely 
due to this that we have so many contradictory accounts 
of the nuclear structures in these forms. 

At the same time the nuclei of the higher plants pass 
through stages in their division which more nearly 
approach in their structure the simple forms with which 
we are now concerned, Thus the nuclear membrane and 
nucleolus disappear, and the chromatin network becomes 
condensed into a number of homogeneous rods or granules, 
the chromosomes, which lie free in the cytoplasm. There 
seems to be no reason why we should not consider the 
simpler chromatin structures in the lower plants in the 
light of these ontogenetic changes, as we may term them, 
of typical nuclei, in order to obtain some indication of 
the origin and phylogenetic development of the nucleus. 

We may take the colourless Beggiatoa as a starting- 
point; not that this form is the lowest, but because its 
structure is, On account of its size, more easily examined, 
and because it is connected possibly with the Cyanophyceze 
on the one hand and with the ordinary bacteria on the 
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other. From a careful examination and comparison of 
its structure with that of other low forms we obtain the 
following diagram, showing their possible relationships as 
indicated by their cytologica] structure :— 


? 


Beggiatoa alba. 
(Chromatin granules may or may not he present.) 
, 


Beggiatoa roseo-persicina, 
Chromatium okenii, &c. 


Larger Spirilla with 
colourless cytoplasm. (Few 


Many chromatin granules small chromatin granules). 


often condensed in the 
centre of the cell. 
Cytoplasm coloured. 


: Forms like Cholere 
pocHebliycees vibrio, B. lincola, _ B. 
Central body with chro- anthracis, Typhus bacillus, 
matin granules surrounded xc, Colourless. (One or 
by a_ peripheral coloured two chromatin granules.) 
protoplasm. 


| 

tg 

| 
Algee. Yeast Fungi. 


With one or two chro- 
matin granules associated 
with a nutritive vacuole. 


Fungi. 


In the simplest case the cell of Beggiatoa contains only 
cytoplasm without, so far as I can see by careful examin- 
ation with the highest powers available, any differentiation 
of chromatin grains or structures of a like nature. Neither 
do 1 think that we can regard the protoplast as represent- 
ing a nucleus. As Fischer points out, the idea that the 
protoplast of the bacteria stains like a nucleus is not 
correct, and, as I have been able to show, it certainly 
does not give a phosphorus reaction like a nucleus. lt 
is, in fact, a simple undifferentiated mass of cytoplasm, 
either homogeneous or at times exhibiting a foam struc- 
ture. In this cytoplasm a few granules of chromatin may 
become differentiated, and this is the first indication of 
the separation of nuclear substance. Whether there are 
any species of Beggiatoa or other bacteria which are 
permanently without nuclear granules 1 do not know, and 
it will be very difficult to prove it: but the fact that 
under certain conditions these cells exist without them 
seems to point to the conclusion that this may be the 
primary cell structure, as has been surmised by Haeckel 
and others. 

At an early stage in the evolutionary history of the 
protoplasm, before a typical nucleus was evolved, we 
appear to have had the development of colouring matter 
for the function of assimilation, and a bifurcation into 
the two distinct lines of descent of the fungi and the 
alge. This appears to have been accompanied by two 
distinct lines of nuclear evolution Jeading respectively to 
the development of the central body of the Cyanophyceze 
\ The possible 
lines of development of the nucleus up to the yeast fungi 
on the one side and to the Cyanophyceze on the other are 
clearly indicated in the diagram; but between the yeast 
fungi and the true fungi, and between the Cyanophycea 
and the Algze, there are gaps which we cannot bridge at 
present. It is possible that the evolution of the typical 
nucleus may have been brought about in the fungi by 
the more definite association of the nuclear vacuole with 
the homogeneous nuclear body, possibly accompanied by 
a vacuolation of the latter, or that the nuclear body itself 
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may have become the nucleus direct by a process of vacuo- 
fation and differentiation within itself. 

In the case of the Cyanophyceze I have afready shown 
that the central body is a vacuolar structure associated 
with granules of chromatin, and that sometimes this 
vacuolation becomes so pronounced in resting cells that 
we get an appearance as of a limiting membrane between 
it and the cytoplasm. The granufes run together and be- 
come associated in such a way as to simulate the spireme 
thread of an ordinary nucleus. Further, we have in some 
Cyanophycez a differentiation of a nucfein-like substance 
in the form of the red granules of Butschfi at the peri- 
phery of the central body, which may be an early stage in 
the separation of a portion of its substance to perform the 
special functions of the pyrenoid. The complete separ- 
ation of this into a definite pyrenoid and the formation 
around the remainder of a nuclear membrane would give 
us a differentiation comparable to some extent to what we 
find in Euglena viridis, where we have a reticulate nucleus 
which divides by a rudimentary process of karyokinesis, in 
which, so far as we know, there is no definite formation 
of chromosomes and no longitudinal splitting. 

As to when or how the higher differentiation of the 
nucleus, with its chromosomes, longitudinal division, and 
spindle figure, arose we do not know. Possibly a careful 
investigation of the lower forms of the fungi and alge 
and such organisms as Euglena, and especially the pro- 
tozoa, may throw light upon this difficult problem. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Sir DonaLp CurRIE has promised to give 20,000l. to the 
equipment fund of Queen's College, Belfast, provided an 
equal sum is raised from other sources. It is understood 
that a considerable portion of this amount has afready been 
promised. 

Mr. E. Towys Joxss, demonstrator in chemistry at 
University College, Bangor, has been appointed assistant 
lecturer and senior demonstrator in the department of 
chemistry and physics of the Pharmaceutical Society of 
Great Britain. 


It is announced that Mr. Bazil McCrea has given 
6oool. to found a chair of experimental physics in Magee 
College, Londonderry, and to provide two scholarships 
in connection therewith. The gift is conditional upon funds 
being provided by subscription within six weeks for the 
erection of a suitable physical laboratory. 

We have received the year-book of the Michigan School 
of Mines for 1904-5, and an album of views showing the 
facilities for instruction afforded by the immediate 
surroundings of the college. Established in 1885, the 
college is situated at Houghton, in the heart of the great 
copper mining region of Lake Superior, with the deepest 
shafts in the world and the most powerful machinery ever 
employed in mining. The students also have access to the 
docks, railways, dressing plants, and smefting works. The 
special facifities for practicaj training largely account for 
the success which the institution has attained. There are 
at the present time 223 students, their average age being 
223 years. 

THE metropolitan medical schools wiff re-open for the 
winter session on October 2 and October 3, and in many 
of them inaugural addresses will be delivered. At Uni- 
versity College the address will be given on October 2, at 
4 p-m., by Prof. Kenwood on ‘‘ Preventive Medicine: Past 
and Present’; at King’s College on October 3, at 3 p.m., 
by Prof. Clifford Allbutt, F.R.S., on ‘t Medical Education 
in London;”’ and an opening lecture on October 4, at 
4 p.m., by Prof. Dendy on ‘‘ The Study of Zoofogy ’’; at 
Charing Cross Hospital on October 2, at 4 p.m., by Sir 
James Crichton-Browne, F.R.S.; at St. George’s Hospital 
on October 2, at 3 p.m., by Mr. Brudenell Carter: at 
the Middlesex Hospital on October 2, at 3 p.m., by Dr. 
R. A. Young; at St. Mary’s Hospital on October 2, at 
3.30 p-m., by Dr. Wilfred Harris; at the London (Royal 
Free Hospital) School of Medicine for Women on 
October 2, at 4 p.m., by Mrs. Bryant, D.Sc.; at the 
London School of Tropical Medicine on October 10, at 
4 p-m., by Dr. Nuttall; at the School of Pharmacy, 


NO. 19739, VOL. 72) 


NWNATORE 


577 


Pharmaceutical Society, on October 2, at 3 p.m., by Sir 
Boyerton Redwood; and at the Royal Veterinary College 
on October 2, at 4 p.m., by Mr. W. Hunter. At Guy’s, 
the London, St. Thomas's, and Westminster hospitals there 
will be no inaugural addresses, but at the first named 
Prof. Osler, F.R.S., will open the session of the Pupils’ 
Physical Society with an address on ** Some Reminiscences 
of Sir Thomas Browne " on October 12, at S p.m. 

THE second volume of the report of the Commissioner 
of Education for the year 1903 has now been received from 
Washington. The bulky volume of some 1300 pages is 
largely concerned with statistics, full data being provided 
concerning every grade of educational institution. Dval- 
ing with the income of colleges and universities, the report 
shows that in the United States the State and municipal 
aid to higher education during 1903 amounted to 
1,591,0001., of which 1,034,000]. was granted for current 
expenses and 557,0001. for buildings and other special 
purposes. The total value of all gifts and bequests re- 
ported during the year to the commissioner by universities 
and colleges amounted to 2,950,o001. The three institu- 
tions receiving the largest sums for the year under con- 


sideration were:—University of Chicago, 487,500. ; 
Harvard University, 351,3001.; and Barnard College, 
225,6001. The universities and colleges in the States of 


the North Atlantic and North Central divisions continue 
to receive the greater portion of benefactions, more than 
go per cent. of the total amount being reported by them 


in 1903. Dr. John Eaton, whe was formerly United States 
Commissioner of Education, contributes biographical 
sketches of American educational benefactors and of 


American citizens whose lives were devoted to educational 
work, and this brightly written section of the volume 
affords another indication of the way in which the men 
of wealth in the United States are encouraged by those in 
authority to interest themselves in educational progress. 

THE polytechnics and technical institutes of London will 
open shortly for the winter session, and the issue of new 
calendars and syllabuses has begun already. The session 
of Birkbeck College wilf commence, we ‘earn from its 
new year-book, on October 2, when Sir Edward Fry will 
déliver the inaugural address. Afterwards the class-rooms 
and laboratories will be opened for inspection, and an 
exhibition of work wiff be held in the school of art. The 
work of Birkbeck College is conducted in close relation 
with the University of London, courses of study for 
examinations of the university being provided under 
recognised teachers of the university. In addition to 
evening classes in almost every department of learning, 
there are day courses of work which give instruction in 
practical and theoretical science, in cfassics, in modern 
languages, in commercial subjects, and in English litera- 
ture. The moderate fees will enable students of limited 
means to take advantage of the fectures and laboratory 
work which have been arranged at this central institution. 
The syllabus of classes at the Sir John Cass Technical 
Institute has afso been received, and supplies gratifying 
evidence of the excellent provision of scientific and technical 
instruction which is available in Afdgate. It is satis- 
factory to find that in addition to systematic courses of 
lectures, special attention is given to laboratory work 
with a view to bring home to students the generaf and 
fundamental principles of science in association with the 
work and products with which they are more immediately 
concerned in their daify life. 


SOCIETIES AND ACADEMIES. 


Lonpon. 

Royal Society, July 20.—‘‘ A New Formation of Diamond,” 
By Sir William Crookes, F.R.S. 

Assuming the following data for carbon—boiling point 
3870° ab., melting point 4400°, critical temperature 5800°, 
critical pressure 2320 ats.—the Rankine or Van der Waals 
formula calculated from the boiling point and critical data 
gives for a temperature of 4400° ab. a pressure of 16-6 ats. 
as the melting-point pressure. 

Making similar estimates for other temperatures, it 
appears that above a temperature of 5800° ab. no amount 
of pressure wifl cause carbon vapour to assume liquid 
form, whilst at 4400° ab. a pressure of above 17 atmo- 
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spheres would suffice to liquefy some of it. Between these 
extremes the curve of vapour pressure is assumed to be 
logarithmic. 

In their researches on the gases from fired gunpowder 
and cordite, Sir Frederick Abel and Sir Andrew Noble 
obtained in closed steel cylinders pressures as great as 
95 tons to the square inch, and temperatures as high as 
4ooo® C. According to a paper recently communicated to 
the Royal Society, Sir Andrew Noble, exploding cordite 
in closed vessels, has obtained a pressure of 5000 atmo- 
spheres, or 50 tons per square inch, with a temperature 
reaching in all probability 5400° ab. 

By the kindness of Sir Andrew Noble, the author has 
been enabled to work upon some of the residues obtained 
in closed vessels after explosions, and he has submitted 
them to the same treatment that Moissan’s granulated 
iron had gone through. After several weeks he removed 
the amorphous carbon, the graphite, the silica, and other 
constituents of the ash of cordite, and obtained a residue 
among which, under the microscope, crystalline particles 
could be distinguished. Same of these particles, from 
their crystalline appearance and double refraction, were 
‘silicon carbide: others were probably diamonds. The 
whole residue was dried and fused at a good red heat in 
an excess of potassium bifluoride, to which was added 
during fusion § per cent. of nitre. The residue, after 
thorough washing and then heating in fuming sulphuric 


acid, was washed, dried, and the largest crystalline 
particles picked out and mounted. 
From the treatment these crystals have undergone, 


chemists will agree that diamonds only could stand such 
an ordeal; on submitting them to skilled crystallographic 
authorities the author’s opinion is confirmed. 


Paris. 


Aacdemy of Sciences, September 11.—M. Troost in the 
chair.—Remarks on the present condition of solar re- 
searches and on the means of improving them: H. 
Deslandres. The author proposed in 1893 that auto- 
matic apparatus should be established at suitable spots 
capable: of registering the surface of the sun and the 
successive layers of its atmosphere. As this has so far 
not been realisable, on account of the expense, suggestions 
are now put forward for the correlation of the work of 
the observers actually engaged in solar research, and these 


suggestions will be submitted to the International 
Union at the meeting to be held at Oxford.—On 
a differential equation of the fourth order: Gaston 


Darboux.—On some properties of the a rays of radium: 
Henri Becquerel. The author showed, two years ago, 
that the bundle of a« rays behaves as homogeneous in 
the magnetic field, and also that the trajectory of the 
particles in a plane normal to the field, instead of being 
a circle, is a curve the radius of curvature of which goes 
on increasing with the length of the trajectory. The 
recent work of Bragg and Kleeman and of Rutherford 
is discussed, especially the hypothesis of the slowing down 
of the particles used by the latter to explain the experi- 
mental results obtained when a series of aluminium screens 
is interposed in the path of the rays. The author has 
repeated his original experiments with the addition of 
aluminium screens, and the results confirm his views. 
On this account M. Becquerel thinks that the hypothesis 
of Rutherford regarding the loss of velocity of the particles 
must be rejected—On the total eclipse of the sun of 
August 30: G. Rayet. An account of the results obtained 
by the expedition from the Observatory of Bordeaux at 
Burgos, Spain. The weather was bad, and interfered with 
the work of several of the observers. In spite of this, 
however, two good images of the corona were obtained 
by M. Courty with the photographic equatorial. M. 
Esclangon was able to follow the variations in the polar- 
isation during the eclipse.—On the method of using captive 
and pilot balloons at sea: Prince of Monaco. Details 
are given of the mode of launching the balloons and of 
maintaining them at heights fixed on beforehand. The 
observations were carried out in the Mediterranean and 
in the trade winds region of the Atlantic, the maximum 
height attained being 14,000 metres.—On the eclipse of 
August 30, and on the polarisation of the solar corona: 
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Georges Meslin. The proportion of polarised light is 
sensibly the same in the polar and equatorial regions—it 
is about s0 per cent. Elliptical polarisation could not be 
detected.— On two particular cyclic systems: A. Demoulin. 
—On the generalisation of algebraical continued fractions : 
M. Auric.—On Monge’s problem: M. Zervos.—On the 
physical units of albuminoid material and on the part 
played by lime in its coagulation: G. Malfitano. By 
repeated coagulation it was found to be impossible to 
free the albumin entirely from inorganic substances, and 
the author regards the precipitate as aggregates of 
molecules, associated with electrolytes. It is probable that 
the mechanism of peptonisation consists essentially in a 
change in the nature of the salts which are associated 
with these aggregates.—The influence of the eclipse of 
August 30 on some plants: Ed. Bureau. Acacia dealbata 
proved to be the most sensitive to light, and during the 
eclipse executed the nocturnal movements, whilst other 
species of ‘‘sleeping’’ plants were unaffected.—On the 
evolution of the liver: Camille Spiess.—The vibration of 
the eyelids in renal affections: G. Ulttmann. This has 
proved a valuable sign in affections of the kidney, and is 
present at the earliest stages.—The direct solution of the 
silicates from arable earth and the experiments of 
Daubrée: L. Cayeux. The author controverts the views 
of Delage and Lagatu on this subject, and holds that the 
experiments of Daubrée have been wrongly interpreted by 
these authors.—The waterspout of August 28 at Saint- 
Maur and at Champigny (Seine): Th. Moureaux.—On 
the meteorological observations made at Constantine during 
the eclipse of August 30: Henry de la Vaulx and Joseph 
Jaubert.—On the phenomenon of moving shadows: 
Lucien Libert.—An earthquake shock registered at 
Grenoble, September 8: MM. Kilian and Pautin. 


New Soutu Wa Es. 

Linnean Society, June 28.—Mr. T. Steel, president, 
in the chair.—Description of a new species of Actinotus 
from eastern Australia: R. T. Baker.—Revision of the 
Australian Curculionidee belonging to the subfamily 
Cryptorhynchides, part vii.: A. M. Lea.—Descriptions of 
five new species of Cicindela from tropical Australia : 
T. G. Sloane. 
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Physics... eA Bee samy NG Isle logaush lOkste, 
len, Low.ps, B.Sc., Ph.D. 
(* J, B. Coteman, A R.C.S. 
(+4: C. Crocker. M.A. 
+ * F. H. lowe, B.Sc. 
Cc. W. Hate. 
ve E. CREE: 
. B. Lacey. 
Botany ce : TE (Ge Ve Witle, BAIS SY 
Geology ... ok te a A. J. Masiex, F.LS. 
ie W. F. Putten, A.M.1.C.E., 
| M.1.M.E.. Wh.Sc 
\" A. Macktow Smtr. 
H. AvuGHTIE. 
joa. J. Makower, B.A. 


Chemistry 


Engineering 


Electrical Engineering ... U. A. Oscuwaco, B.A. 
B. H. Morptty. 
* Recognised Teacher of the University of London, 
The Laboratories and Workshops are open for Research under the 
direction of the Principal and the Heads of Departments. 
Further particulars may be ohtained on application to the SECRETARY, 
who will send a full prospectus, post free, 4a. Prospectuses may be ohtained 


at the office, price tc. 
SIDNEY SKINNER, M.A., Principal. 


BACTERIOLOGY AND PATHOLOGY. 
KING’S COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 
Professor: R. T. HEwretrt, M.D., M.R.C.P., D.P.H. 
Lecturer: H. S. Wittson, B.A., M.D., D.P.H- 

A Post-Graduate Class in Bacteriology for Medica) Practitioners, 
Veterinary Surgeons, Analysts and others, an1 for the Diploma in Public 
Health, will commence on October 2, but stud:nts may enter at any later 
time. 

Instruction is also given in the Bacteriulogy of Fermentation, in Chemical 
3acteriology, and in Clinical Patholo.sy. 

A Course of Lectures on Pathology for cindidates for the M.B. and 
other examinations will be given by Professor Hewlett on Tuesdays and 
Thursdays at 5 a.m., commencing Octoher 5. Fee, £2 25. 

For full particulars of these and other class2s and of the facilities for 
Private study and original research, apply to the Pri fessor. 

Prospectus may he obtained from the SECRETARY. 


NATURE 


[SEPTEMBER 28, 1905 


im@- New Session begins Monday, October 2, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under recognised Teachers of 
the University of London. 
. E. Mackenzie, Ph.D., D.Sc. 


; J 
ASSAM? ono - { hi. Wren, Ph. D., B.A., B.Sc. 
f ALRERT GrirFritHs, D.Sc. 
Physics ... ves = «4 D. Owen, B.A., B.Sc. 
\B. W. CLack, B.Se. 
Mathematics E, H. Smart, M.A. 


4. B. Renpie, M.A., D.Sc. 
Botany... . = = -~{FE, Fritscu, Ph.D., B.Sc. 
Zoology .. me aa sey - H.W. Untuank, B.A., B.Sc. 
Geology & Mincraiogy Gro. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, and Itallan Classes. 
EVENING CLASSES in Biology, Physiology, Practical Geometry, 
Building and Machine Construction; Steam, Theoretical and Applied 
Mechanics. 
Calendar 6d’. (post free 8d.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITN THE LONDON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool! Street Stationa.) 


Principat: SIDNEY II[UMPIIRIES, B.A., LL.B. (Cantab.) 
Michaclmas Term begins Monday, October 2nd. 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A., 
B.5c., Conjoint Board, Pharmacentical and other examinations. Classes 
are also held in all Commercial Subjects, in Langnages, Literature and Art. 
All Classes are open to both sexes. 

SATURDAY COURSES for Matric.. Inter., and Final B.A., B.Sc. 

DAV COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 


Prospectuses, and al} other information, gratis on application. 


DAVID SAVAGE, Secretary. 


BOROUGH POLYTECHNIC 
INSTITUTE 


(Five minutes from Blackfriars, Waterloo, and Westminster Bridges), 
103 BOROUGH ROAD, S.E. 


TECHNICAL CHEMISTRY AND ELECTROCHEMISTRY 
DAY COURSE. 


A complete Day Course extending over two years has heen arranged in 
Technical Chemistry. With the object of providing as complete a course 
of training as possible, instruction will be given in MATHEMATICS, 
PHVSICS, ENGINEERING DRAWING, PRACTICAL MECHAN- 
ICS, FRENCH, GERMAN, METAL and WOOD WORKING, and 
in GENERAL CHEMISTRY, and throughout the Course particular 
attention will he paid ta ELECTROCHEMISTRY, for which a Special 
Laboratory has heen fitted. 


FEE FOR THE COURSE, OCTOBER TO JULY, £10. 


Intending students must give evidence that they are capable of following 
the Course with advantage, or they may be required to attend a Pre- 
liminary Course. 

Full particulars can be obtained on application to 


C. T. MILLIS, Principal. 


WIGAN 
MINING & TECHNICAL COLLEGE. 


Principal—THomas T. RANKIN, C.E., B.Sc, 
M.Inst.M.M., M.I.M.E. 


SANDWICH SYSTEM OF MINING TRAINING. 
DAY MINING COURSES. 


Opening date, MONDAY, OCTOBER 2, at 9a m. 
Complete Diploma Course extends over a period of three or four years. 
Two Prizes of £10 10s. each awarded annually. 

Candidates for Colliery Managers’ Certificates of Competency holding 
the above Diploma will he exempt from two ont of the five years’ practical 
experience required by the Coal Mines Regulation Act. 

The Home Secretary has approved for the purposes of the Coal Mines 
Regulation Act (1887) Amendment Act, 1903, the Diplomas of this College. 

Prospectus post free on application to the Principat, or 

T. RATCLIFFE ELLIS, Hon. Sec. 


— EEE 


For other Scholastic Advertisements, see pages cexi and cexii. 
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EAST LONDON COLLEGE 
(Late Easr Lonpon Tecunicat. COLLEGs), 
MILE END ROAD, E. 

New SESSION commences SEPTEMBER 318. 


SCIENCE AND TECHNICAL SIDE. 


j*J. L. S. Hatton, M.A., and 


Matbematics “| *W. F. S. Cuurcuiti, M.A. 


i {°R. A. Lenrevot, B.A., D.Sc., and 
physics aa cae H. Waite, B.A., B.Sc. 2 
7 (*J. T. Hewitt, M.A., D.Sc., Ph.D. 
chemistry “\ "and *C. Smita, D.Sc. / 
Botany a .‘V. H. Brackman, M A, 
‘i : *D. A. Low, M.1.M.E., and 
Pua Taaitals i es wf “J. A Davenrort, M.Sc. 


Electrical Engineering « "J. T. Morris, M 1.E.E. 


ARTS SIDE. 
j*J L. S. Harron, M.A., and 
“-( *W. F. S. Crurcnity, M.A. 
*F. R, Eare. M A. 
*“KaTeE M. Warren, 


Mathematics 2 


Latin and Greek on 2 
English Language and Literature 


History «. *T. Seccompe, M.A. 
French . *W. G. Hartoc, B.A. 
German Constance B. Low, M.A. 


*Recognised Teacher of the University of London. 
Fee for the full Day Course, 10 Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded by the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also held, 
he fees for which are from Two Guineas to Five Guineas per Session. 
CaLEenpak, post free 4}d., on application. 


JOHN L. S. HATTON, M.A., Director of Studies. 


BATTERSEA POLYTECHNIC, S.W. 


Principal—Sipney II. WeLis, Wh.Sc., 
A.M.I.C.E., A.M.I.M.E. 


TERM begins MONDAY, SEPTEMBER 25. 

Day and Evening Courses in preparation for London University 
Science and Engineering Degrees under recognised ‘'eachers. Matricu- 
lated Students attending these Courses are registered as Internal Students 
of the University. 

The Paincitpat and J. W. Button, 


Mechanical Engineering ARCS. AN.LM.E 


Electrical Engineering and f W. Tiomsov, M.A., B.Sc. 
Physics oes .. ((One Vacancy.) 
o J. Witson, M.Sc., and J. L. 
Chemistry i { Werte, D.Sc. y 
Mathematics G, E. St. L. Carson, B.A., B.Sc. 


The Laboratories are also open for Research Work. 

Technical Day College Courses in Mechanical, Electrical, and Motor 
Engineering, in Architectural and Constructional Work, and in Chemistry. 

Abridged Prospectus gratis on application. 

Detailed Prospectus 1/., post free 34., on application to the SecreTary. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


(UNIVERSITY OF LONDON.) 


The WINTER SESSION will COMMENCE on OCTOBER 2. 
See Hospital occupies one of the finest sites in London, and contains 603 

eds. 

Entrance and other Scholarships and Prizes (26 in numher), of the value 
of more than £500, are offered for competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings, and the 
Athletic Ground, nine acres in extent, situated at Chiswick, cau be reached 
in forty minutes from the Hospital. 

A Prospectus. containing full particulars, may be obtained from the 


Secretary, Mr. G. (). Roberts. 
J. H. FISHER, B.S.Lond., Dean. 


UNDER THE AUSPICES OF IIIs MAJEsTY’s GOVERNMENT, 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
flospitaL Society.) 


The next SESSION commences on MONDAY, OCTOBER 22, 1905. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micuetyi, Esq., Seamen's Hospital, Greenwicb, 5.E 


SCHOOL OF SOCIOLOGY AND SOCIAL ECONOMICS, 
63,64 DENISON HOUSE, VAUXHALL BRIDGE RD, S.W.— 
The next Session begins on October 4. For all particulars as to Lec- 
tures, Classes, and Courses of Training in Practical Work, apply to 
the Hon. SecrETARY at the above address, 


he ABLOI Lae 
PAOTOGRAPAIC 
CAEMICALS 


NO WEIGHING 
NO MEASURING 
NO WASTE | 


ALWAYS READY 
ALWAYS ACCURATE 
ALWAYS RELIABLE 


HANDY ENANY DARK ROOM 
ABSOLUTELY INDISPENSABLE 
TO TOURISTS 


Seld by ofl Chemiata 


aod Deslere. 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuarres A. Keane, M.Sc., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
thase engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 

Chemi Cuarctes A Keane, M.Sc., Ph.D., F.J.C., and 

COUISID? pas 7 TE), IEIGOME, AIR (Oise, nO, WUC 
R.S. Wittows, D.Sc., M.A. 

Metallurgy Cc. O. Bannister, Assoc, R.S.M. 

Mathematics G. M. K. Leacett, B.A. 

Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

Also preparation for the B.Sc. Examination of London Uni- 
versity under recognised teachers of the University. 

Cour-es of Instruction in Glass Blowing will be given during the 
Session by Mr A. C. Cossor. 


NEW SESSION begins MONDAY, SEPTEMBER 2s. 


For details of the Classes apply at the Office of the Institute, or by 
letter to the PRincIvaL. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


Physics ... 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


Full Courses for Matriculated Students in| Arts, Laws. Science, 
Engineering, Medicine, and Theology at Composition Fees; or Students 
may attend the separate Classes. : R 

Prevaration for all Examinations of the London University. 

MICHAELMAS TERM commences OCTOBER 3. * 

For Prospectuses and all information apply to the Secretary, King's 
College, Strand, W.C. 


WOMEN'S DEPARTMENT, KENSINGTON. 


MICHAELMAS TERM commences OCTOBER 9. 
Apply to the Vice-Principat, 13 Kensington Square. 


Se nd 

WANTED, Caretaker and Assistant in 
Chemical Laboratory. Must have some knowledge of Physics and 
Chemisiry. Wages, £70 per annum. Apply Dr. Porter, Eton, 
Bucks. 


For other Scholastic Advertisements, see pages ccx and ccxii. 
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THE UNIVERSITY OF LEEDS. 
The next SESSION will begin on OCTOBER 2. 


University Degrees are conferred in Arts, Law, Science, and Medicine. 

‘The Classes also prepare for she following professions :— Chemistry, 
Civil, Mechanical, and Electrical Knginecring, Mining, Textile Indasirics, 
Dycing, Leather Manufacture, Agriculture, School Teaching, Commerce, 
Law, Medicine and Surgery. 

Lyddon Hall has been licensed for the residenc: of students. 

Prospectus of any of the above may he had post free from the RraistTRaR. 


TUITION BY 
CORRESPONDENCE. 


For MATRICULATION, B.A., SCHOLARSHIPS, and PRO 
FESSIONAL PRELIMINARIES. Tuition in Latin, Greck, French, 
German, lItallan, Mathematies, Mechanics, Physics, Chemis- 
try, Psychology, Logic, Polltical Economy, Book-keeping. 
The Staff includes Graduates of Oxford, Camtiidge, London, and Royal 
Universities. —Address Mr. J. Cuarveston, B.A., Burlington Correspond- 
ence College, Clapham Common, London, S.W. 


COUNTY BOROUGH of SUNDERLAND. 
EDUCATION AUTHORITY. 


TECIINICAL COLLEGE. 


ASSISTANT L¥CTURER and DEMONSTRATOR in MATHE- 
MATICS and MECHANICS required at once. Knowledge of Experi- 
mental Mechanics desirable, Salary, £130 per annum, increasing by 
annual increments of £10 to £150 per annum. 

Applications, with copies of testimonials, to reach the under-igned not 
later than Tuesday, October ro. 


; T. W. BRYERS, Secretary. 
Educati n Offices, 15 Jolin Street, Sunderland. 
September 22, 1905. 


GEORGE IIERIOT’S TRUST. 
Hee RO lw ATT COLE EGE, 
EDINBURGH. 


CHEMISTRY DEPARTMENT. 
Applications are invited for the Post of ASSISTANT PROFESSOR of 
CURMISTRY. Salary, £225 per annum, 


The successful candidate will require to take up his duties after the 
Christmas vacation. 

For details of duties, apply to the Princtrat, with whom applications, 
giving full particulars, and accompanied by recent testimanials, must be 
todged not later than October 16. 

b.dinburgh, September 22, 1905. 


PORTSMOUTH EDUCATION 
COMMITTEE. 
(HIGHER EDUCATION.) 
MUNICIPAL TECHNICAL INSTITUTE. 

The C ittee invit lications for th siti Ss A 
LECTURER for CIVIL ENGINEERING, ‘Salary, rss per anaenn 
rising by £5 increments to £150. : 

Application Forms and particulars to be ohtained from the Princiat. 


at the Technical Instimee, to whom Forms sheuld be returre} not later 
than lnesday, October 10. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A CONSTITUENT COLLEGE OF THE University or WALES.) 
Applications are invited for the Post of JUNIOR DEMONSTRA‘ 
in CHEMISTRV now vacant. : pao 


Applications and ‘Testimonials should be received not later than Satur- 
day, October 14, by the undersigned, trom whom fur.her particulars may 


be obtained. 
JOHN EDWARD LLOYD, M A., 


Secretary and Rewistrar. 


BIRKBECK COLLEGE. 
HEAD OF CHEMISTRY DEPARTMENT. 
This post is vacant, owing to the appointment of Dr. Mackenzie as 
Principat of the Technical Institute, Bombay. 
Vhe Council invites applications. Commencing Salary, £300. Candi- 
dates should send in applications as soon as possible, stating age, acadendc 
distinctions, experience, and enclosing testimonials. 


, THE PRINCIPAL. 
Birkbeck College, Breams Buildings, Chancery Lane, F.C. : 


HARRIS INSTITUTE, PRESTON. 


ASSISTANT MASTER required for School of Art. Specially qualified 
to teach Perspective and Geometry, and to assist in giving insiruction tu 
the students a-tending the Pupil Teacher Centre. The duties amount to 
about twenty hours a week, and opportunities will be afforded for private 
study, Salary, £70. Applications, stating age, qualifications and previous 


experience, wich three testimonials, to be forwarded to the undersigned 
before Oc'oher 4. 


September 21, 1905. 


T. R. JOLLY, Secretary and Registrar. 


WALOK 
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THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


The Registration of Students for the Session 1905-6 will take place on 
Monday, Qctoher 2, and subsequent days, from ro a.m. to 1 pm. 


CIVIL AND MECHANICAL ENGINEERING. 

Courses of instructions are given, inclading Lectures, Lahoratory Work 
and Drawing, qualifying for the degree in B.Sc. (ardinary and Honours) 
and for the Engineering Certificate. Professor Dunkerley will sve intend- 
ing students on Monday and Tuesday, October 2 and 3, from 10 to 12 p.m. 

Theoretical and Practical Training is cffered to students in RLEC- 
TRICAL ENGINEERING, and a certificate is granted on the successfu) 
completion of the course. 


PURE AND APPLIED CHEMISTRY 
Lecture and Laboratory Courses in Inorganic and Organic Chemistry are 
given preparing for the degrees in Chemistry and for the Certificate in 
Applied Chemistry. 
FUEL AND METALLURGY. 


Special instraction is provided to meet the requirements of Chemists and 
Engincers desirous of studying the trinciples underlying the modern appli- 
cations of Gaseous Fuels for Heating and Power purposes, the manufacture 
of Iron, Steel, Copper, Lead, &c., and the Microstructure of Stecl and 
other industrial alloys. 

MINING, 


Courses of instruction leading to a degree or to a certificate are offered, 
with facilities for concurrent practical training in Mines, suited for the 
requirements of students contemplating a mining career at hume and abroad 
as Mining Engineers, Managers of Coal and of Mets! Mines, &c. 

Prospectuses of any of tbe above Cours:s will be forwarded on appli- 
cation to the KRGISTRAR. 


JOINT TECHNICAL INSTRUCTION 
COMMITTEE FOR COUNTY CORK. 


WANTED—INSTRUCTOR IN ENGINEERING 
SUBJECTS. 


The above Committee invite applications from qualified persons fur the 
Postof INSTRUCTOR in ENGINEERING SUBJECTS in the 
Queenstown Day Preparatory and Evening Schools. 

Applicants should hold the Engineering Divloma of a recognised Tech- 
nical College, or an equivalent qualification, One who has had experience 
in Engineering Works would he preferred. 

Salary will commence at £120 to £150, according to experience of teach- 
ing, and will rise hy annual increments of £5 to £150, if the work is 
satisfactory. F 

Applications, stating age, qualifications, and full particulars as to train- 
ing and experience of teaching, accompanied hy three recent testimonials, 
one of which should he from a clergyman, should be forwarded to the 
undersigned not later than OCTOBER 14, 1905, from whom particulars as 
to duties, &c., may be obtained. By order of Commitee. 

Court House, Cork J. M. BUCKLEY, Secretary. 


To SCIENCE and MATHL. MASTERS.— 


Immediate Vacancies — (1) Science Master for important Endowed 
School and ‘echnical Institute. Chemistry and Physics. Only 274 
hours' work weekly. Salary, £200, non-resident. (2) Mavhematical 
Master for School in W. London. University man preferred £150, 
non-resident, (3) Graduate in Science Honou ¢ for Public College. 
Chemistry and rhysics. £200, non-resident. (4) Mathematical Master 
for County School. Gradnate. £140, non-resident.— For particulars 
of the above and many other vaca cies, address GRIFFITHS, SMITH, 
Powerit ano SmirH, Tutorial Avenis (Estd. 1833), 34 Nedford Street, 
Strand, London. 


WANDSWORTH TECHNICAL 


INSTITUTE. 


ASSISTANT MASTER (Science Graduate) required, Physi s and 
Chem'stry. Commencing salary, £150. Application Forms and siate vent 
of duties to be obtained (rom the REGIsTRak. 


For other Scholastic Adwrtisements, see pages ccx and Cesi. 


DENTS CLOCKS, 


WATCHES, AND CHRONOMETERS 


FOR SCIENTIFIC USE. 
Sidereal or Mean Time Clocks for 
Observatories, £21 and upwards. 


E. DENT & GO., Ltd., 


WATCH, CLOCK & CHRONOMETER MAKERS 
By Special Appointment to H.M. the King. 


Makers or THE Great WesTMINSTER CLOCK, 
Bic Ben. Makers or rue STANOARD CLOCK oF 
THE RovaAL OnseRVATORY, 

GREENWICH, AND THE < ty 
PrincivaL OnservaTories © C/ 
THROUGHOUT THE WokLb. & 1%. 


Only tddresses— 


61 STRAND, and 4 ROYAL EXCHANGE, LONDON. 
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IMPROVED APPARATUS 
WIRELESS TELEGRAPHY. PURE 


Especially suitable for Colleges and Scientifle Institutes. C 
ora 3} CHEMICALS 
, = OR 
a | 


complete with LABORATORIES 
AT CLOSEST PRICES. 


Oscillator, 
Write for List, and Special 


Quotation for Quantities. . 


SOLE MAKER OF 


STRUTT’S RADIUM “CLOCKS.” 


(1) For Lecture Table. 
(2) As Lantern Slide. 


| 


Full particulars and prices on application. 


Full instructions with diagram of connections sent with Apparatus. | 
Ae W. MARTINDALE, 
HARRY WW. COX, Ltd., , : 7 
ACTUAL MAKERS of X-Ray, &c., Apparatus to the Admiralty, | Manufacturing and Analytical Chemist, 


War Office, Colonial Office, Indian Government, &c., 


1a ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, E.C¢. 10 NEW CAVENDISH ST., LONDON, W. 
Iutustratep CATALOGUE (including Instructions to Beginners) Post Free. i i it i a i ii a mm a 


Physical 
Y Illustrated 
and 


Chemical Price 
Laboratories Lists 
completely Free, 


fitted up. 


HEELE’S FAMOUS SPECTROMETER. Price £10 10 O 


Including dense flint glass prism, with micrometer movement, reading to 1 minute. Universally acknowledged to be the 
most efficient instrument on the market. 
Also, smaller size, Price 436 nett, including two prisms, one being a hollow prism. As supplied to the Royal College of Science, 
Oublin, University College, Gower St., London County Council, St. Munchin’s College, Limerick, and many othes leading Institutes. 
DELIVERY FROM STOCK. 


PETER HEELE, 115 High Holborn, W.C. 


MAKER OF PHYSICAL, ASTRONOMICAL, AND OTHER INSTRUMENTS. 
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MAGMILLAN’S LATEST LIST. 


PART I. NOW READY. 
POPULAR EDITION. UNABRIDGED. IN 15 MONTHLY PARTS. S$8vo. 6d. net each. 


THE LIFE OF WILLIAM EWART GLADSTONE. 


By JOHN MORLEY. With Portrait. 


In its complete form this Edition will consist of Two Volumes, price tos. net. 


CHEAPER RE-ISSUE OF 


LORD ROBERTS’S 


FORTY-ONE YEARS IN INDIA. 


With Illustrations and Plans. Extra crown 8vo. 6s. 


NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Vol. 1.—The Non-Metallic Elements. New Edition, completely revised by Sir H. E. Roscok, assisted by Dr. H. G. COLMAN 
and Dr. A. HARDEN. With 217 Illustrations. Svo. 21s. net. 


ATHEN.“7UM.—* It is almost superfluous to say that the work maintains its original high standard, and is pre-eminent 
among works of its class in all languages.” 


THE GEOLOGY OF SOUTH AFRICA. 


By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa; and 
G. S. CORSTORPHINE, B.Sc., Ph.D., Consulting Geologist to the Consolidated Coalfields of South Africa. 
Svo. 215. net. 


SATURDAY REVIEW.— “The recent rapid advance of geological investigation in these two countries is a good sign for 
the future, and towards the continuance of that progress no better aid can be asked than the admirable summary provided by these 
two most competent geologists.” 


A PRIWEER or EXPLOSIVES. 


For the Use of LOCAL INSPECTORS and DEALERS. 


By MAJOR A. COOPER-KEY, H.M. Inspector of Explosives. 
Edited by Carrain J. H. THomson, H.M. Chief Inspector of Explosives. Feap. 8vo. 15. 


ELEMENTARY TRIGONOMETRY. 


By H. S. HALL, M.A., and S. R. KNIGHT, B.A. 


This edition is adapted to all the modern requirements. In particular, it contains Graphs of the Trigonometrical Functions, 
and Examples of their use. A special feature is the large number of Examples in illustration of Four-Figure Tables. Tables of 
Logarithms, Anti-logarithms, Natural and Logarithmic Functions (specially compiled) are given at the end of the book. 


*,” The old edition is still on sale. 


SIMPLE LESSONS ON HEALTH 


FOR THE USE OF THE YOUNG. 
By SIR MICHAEL FOSTER, K.C.B., M.P., &¢. Feap. 8vo. 1s. 


LANCET. —‘* The chapter on food and drink is conceived and expressed in a rational and common-sense manner, is in a 
high degree adapted to a child’s comprehension, and calculated to convey a proper impression concerning the subject. The other 
chapters of the hook deal with fresh air, ight and cleanliness, and are excellently clear expositions of their subjects. Sir 
Michael Foster, in our opinion, has done good service by publishing this little volume.” 


MACHINE CONSTRUCTION ano DRAWING 


By FRANK CASTLE, M.1.M.E., Mechanical Laboratory, Royal College of Szience, South Kensington, Lecturer 
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THE NEW ‘“‘STUDENT’S” 


STANDARD BAROMETER. 
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This Instrument has been designed to meet the re- 
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a Barometer which will give exact readings, and 
cost but a moderate sum. 
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The construction is on that of the well-known ‘ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercuria] column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable uf being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 
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+ Treatise on Plague. By Dr. W. J. Simpson. Pp. 
xxiv+466. (Cambridge: University Press, 1905.) 
Price 16s. net. 


TT*HIiS volume deals with the historical, epidemio- 
logical, clinical, therapeutic, and preventive 
aspects of plague, and it marks a distinct and 
important addition to what has hitherto been written 
about the subject. It gives a careful and well 
arranged summary of many writings, ancient and 
modern, which deal with oriental plague. Many of 
the ancient writers, some interesting and basing their 
statements on carefully observed facts, others less 
interesting and largely fanciful, are here succinctly 
placed side by side, and the advances or the reverse 
evolved out of them for subsequent generations are 
described in chronological order. What the reader 
of this volume will at once perceive as a marked 
difference from other works on plague ‘is the recog- 
nition of the important bearing of the discovery of 
the Bacillus pestis as the real cause of the disease, 
and its influence on our knowledge of the manner 
of spread of the disease and its prevention. In these 
respects Dr. Simpson, as an epidemiofogist of recog- 
nised standing, and by his practical knowledge of 
the bacteriologicat aspect, is in a distinctly more 
favourable position than previous writers on plague. 
The subject-matter is dealt with in four parts in 
twenty-one chapters. Part i. gives an account of the 
history and distribution of plague from the earliest 
recorded times down to the end of the nineteenth 
century—chapter i.—and comprises accounts of 
plague in Syria, Arabia, Mesopotamia and Persia, 


Egypt, Lybia, Constantinople, and the west of 
Europe, ineluding Germany, Italy, and England 


during the sixteenth and seventeenth centuries. The 
references to the various writers are everywhere care- 
fully given, and inelude writers Tike Procopias of 
Cesarea, Evagrius of Antioch, Gregory Bishop of 
Yours, Paulus Diaconus, A. v. Kremer, Nicophorus 
Gregoras, Guy de Chauliae, Ed. Maunde Thompson, 
Patrick Russell, and Dr. C. Creighton’s ‘* History 
of Epidemics in Britain.’’ This chapter i. contains 
in thirty-nine pages a review of a vast amount of 
interesting literature not readily accessible to the 
ordinary student. 

Chapter ii. deals separately with plague in India, 
which at the present time is of special interest to 
English readers. Before the seventeenth century, 
since when more or less accurate records are avail- 
able, ‘‘the history of plague in India is veiled in 
obscurity. That plague did prevail in India in or 
before the eleventh or twelfth century is certain, for 
in some of the Puranas which are at least Soo years 
old there are references to the disease and instruc- 
tions to the Hindus as to the precautions to be taken 
in the event of its appearance. One of these is that 
whenever a mortality among the rats of a house is 
observed the inhabitants are to leave" (p. 40). There 
is evidence of extensive pestilences in India in the 
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fourteenth, fifteenth, und sixtecnth centuries. At the 


| beginning of the seventeenth century plague broke 


out in the Punjah and spread over different parts 
of India, the outbreaks in Surat, Bombay, and 


| Bijapur towards the last part of the seventeenth 


century been of a virulent 
character. 

‘Nothing more is heard of the disease (p. 46) 
on the western side of India until 1836, when the 
Pali plague broke out in Marwar in Rajputana and 
tasted until 1838 (Dr. Forbes),"’ and according to the 
same authority this epidemic was brought from Asia 
Minor and Mesopotamia. Next comes the consider- 
ation of Garwhal and Kumaon (both at the southern 
slopes of the Himalayas), which are held by all 
authorities to be an endemic centre; ‘* fortunately 
this centre is comparatively an inactive one as re- 
gards its powers of diffusion."’ Simpson, therefore, 
does not countenance (see also later) the somewhat 
sensational suggestion by Hankin that the epidemic 
in Bombay in 1896 and since was due to importation 
by fakeers from Garwhal. Chapter iii. deals in an 
exhaustive manner with the present pandemic, which 
is traced from Yunnan by the trade routes into 
different parts of China, and finally, in 1894, into 
Canton and Hong Kong. The outbrealk and course 
of the epidemic into these two places are described 
from personal inquiries, as also the manner and 
extent to which these localities became centres of 
distribution of the plague to Bombay in 1896. The 
course and nature of the epidemic in Bombay Presi- 
dency, its extension into other presidencies and other 
countries, are illustrated by carefully executed maps. 

Part ii. deals with the epidemiology of plague. 
Having briefly discussed the discovery of the Bacillus 
pestis by Yersin and NWitasato as the real cause of 
the disease, the author gives an account of the 
morphological and cultural characters of the microbe, 
of its vitality under various adverse conditions (heat, 
cold, drying on various substances) as asserted by 
various observers, and finally of its general effect 
and its pathogenicity after inoculation into rodents 
(chapter iv.). 

In chapter v. the relationship of epizootics to 
plague is fully described. That rats and mice are 
susceptible to natural infection has been observed 
and mentioned by many writers, ancient and modern 
(Book of Samuel, vi., Bhajawata Purana, Nicophorus 
Gregoras, Lodge, Forbes, and many others). Dr. 
Hunter, of Hong Kong, and the author himself have 
published charts (reproduced) which give a compre- 
hensive account of the parallelism of the human 
plague and rat mortality. While it is universally 
admitted as proved that in some epidemics the 
mortality of rats from plague coincides with the 
appearance of plague in the human being—either pre- 
ceding it, synchronous with it, or following it—there 
is, on the other hand, good evidence (collected by the 
{ndian Plague Commission, and discussed by Dr. 
Bruce Low in his Reports and Papers on bubonic 
plague, 1go2) to show that epidemic outbreaks of 
plague in the human subject are not necessarily con- 
nected with plague in the rat. This is a point which 
ought not to be lightly passed over; it is unfortunate 


i, 


having particularly 


53° 


that in recent years it has been assumed by some 
epidemiologists that the essential factor in the appear- 
anee and spread of plague is the rat, whereas there 
exists good evidence that plague was introduced into, 
and broke out in, a locality in which neither antc- 
cedently nor eoneurrently any such epizootic was 
noticed—to mention, amongst others, the outbreak 
of plague in Oporto, and in Glasgow, 1900. No one 
questions the fact that plague has occurred on board 
ships in which plague rats had been found, nor that 
such rats on landing may carry and spread the 
disease amongst rats on shore, which themselves 
become a focus for plague amongst human beings; 
but it would be a serious omission on the part of 
sanitary officers were they to assume that this is the 
only, or even the chief, mode of importing the disease 
oversea or from one locality to another. 

Chapter vi. deals with the different views regard- 
ing the etiology of pandemics and epidemics of 
plague, views which, with few exceptions, fall within 
periods antecedent to the diseavery of the Bacillus 
pestis, and attributed a primary causality to in- 
fluences which we now know to be accessory, 
though important, circumstances in the dissemination 
and spread of the disease, as, for instance, famine, 
scarcity, insanitary disposal of the dead, and others. 

The known variations in diffusive powers of 
epidemics and the effect of seasonal influences are 
considered in chapter vii., and are illustrated by 


charts and diagrams, without, however, bringing us | 


nearer to an explanation of the fact that seasonal 
influences play an important part, unless we accept 
as seriously meant the statement by Gottschlich, 
according to whom the seasonal periodicity of plague 
in Egypt is to be explained by the seasonal breeding 
period of the rat (p. 158). 

The variation in virulence of plague epidemics is 
dealt with in chapter viii., and is illustrated by an 
aceount of various epidemics whieh have occurred 
in Astrakhan and Vetlianka, 1877-8; Avignon, 1348; 
Kathiawar, 1820; Pali, 1836; Marseilles, 1720; Egypt, 
1834, and others. From these the author coneludes 
thal not only do epidemics amongst themselves show 
great variations in virulence, but that an at first 
mild epidemic is succeeded by one of great virulence 
in the same or subsequent years, and further that 
the various types may be running concurrently in 
the same focality and at the same time, e.g. at 
IKathiawar, Pali, Marseilles, Russia, and other places. 
The often observed fact that glandular swellings 
without fever may precede or follow plague preva- 
lence is dwelt upon, without offering for it a satis- 
factory explanation, beyond the suggestion that 
variation of virulence may be due to change in viru- 
lence of the Bacillus pestis with change in the 
surrounding physical conditions, or to differences in 
susceptibility of those attacked, such as are brought 
about by scarcity and famine, poverty, insanitary 
dwellings, &e. 

The conditions which foster endemicity and epi- 
demicity are considered in chapter ix. The in- 
flucnee of the various at present existing endemic 
centres on dissemination of plague to exotie coun- 
tries, the different conditions (paverty, misery, 
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deficient food, overcrowding, insanitary dwellings) 
under which the various peoples have lived and still 
live, as, for instance, in the Himalayas, in Bombay, 
Canton, Hong Kong, Cape Town, and others, play 
an important part in predisposing to plague, “ and 
it is in a population living under these social and 


local conditions that plague usually commits its 
greatest ravages ”’ (p. 193). 


The modes of dissemination from one locality into 
another and within an infected locality are described 
in chapters x. and xi. respectively. As to the first, 
illustrations are given that plague travels by the 
most frequented trade routes, that persons sick with 
or incubating plague earry infection, so also infected 
clothes and personal effects; that infection conveyed 
ta a new centre (infected cargoes and infected rats) 
may affect rats before human beings; that owing 
to panic caused by plague breaking out in a given 
locality, open and seeret flight of inhabitants are 
instrumental in the dissemination of the disease. In 
the dissemination of plague within an_ infected 
locality, importance is attached in the first place to 
the high infectivity of the pneumonie form of plague, 
as contrasted with simple bubonic plague, whieh is 
not directly infectious. Next stands the infectivity 
of the septicemie form, in which the excretions 
contain the Bacillus pestis, wherefore clothes and rats 
play an important réle. In the conveyance of plague 
from the rat to man, the part that insects—fleas, 
lice, bugs, ants—play is brought into prominence. 
In support of this theory, no valid experimental 
evidence is brought forward; what there is mentioned 
is more of the nature of strong belief. It is to be 
regretted that such prominence is given to this mode 
of dissemination, seeing that beyond the theoretical 
possibility, namely, that a blood-sucking insect of a 
plague-infected animal the blood of which, pre- 
sumably, contains the Bacillus pestis might be the 
means of causing by its bite cutancous inoculation 
of a new individual, including the human, there is 
not sufficient evidence that such has actually been 
observed either naturally or experimentally. All the 
direct evidence at present available is of a negative 
character. The numerous modes of conveyance of 
plague from man to man, from rat to rat, from rat 
to man and vice versd, which have actually been 
observed both under natural as also under laboratory 
conditions (chapter xiii.) are quite sufficient to account 
for all the facts without ascribing to the flea any 
other than a very restricted and accidental réle, if 
any. 

Part iii. deals with plague in the individual. The 
morbid anatomy and pathology, including histology 
and distribution of the B. pestis in the different 
tissues, are described in chapter xii., as also the 
details of several autopsies of typical plague cases; 
whereas chapter xiii. gives an extensive description 
of the various channels by which an individual may 
receive the infection the skin, and hence directly 
into the Ivmphaties; the skin, and hence directly 
into the bloadvessels; the mucous membranes, par- 
ticularly of the fauces; the respiratory tract. The 
author accepts the three-fold grouping of plague in- 
fection made by the Indian Plague Commission 
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according to the duration of the incubation period in 
well ascertained cases. 

The clinical symptoms, temperature charts, and 
some excellent photograms of the various forms of 
buboes in the living, the clinical history, treatment, 
and post moriem appearances of several specially 
selected cases are treated in a very readable manner 
in chapter xiv. While chapter xv. deals with the 
diagnosis and prognosis both from a clinical and 
bacteriological point, chapter xvi. is specially devoted 
to treatment, dealing with the methods uscd in the 
past, before the intimate nature of plague had been 
recognised, and in the present day, when Yersin‘s 
serum is extensively employed, giving statistical 
tables of the results of the use of this serum in 
Bombay, Karad, Karachi, Oporto, Natal, Hong 
Kong, and Brisbane, as also of Lustig’s serum (p. 
325), of that of Bondi and Terni, and of Kitasato. 

This chapter concludes with a general account of 
prophylactic measures to be employed in an infected 
house, and of the injection of Haffkine’s prophylactic 
into persons who have been exposed or are likely to 
be exposed to infection. Of the value of this prophy- 
lactic Dr. Simpson has no doubt, and recoimmends 
its immediate application. 

Part iv, deals with measures for prevention and 
suppression of plague, those that were employed 
before the discovery of the Bacillus pestis (chapter 
xXVH.), as also those at present in use (chapter xvili.). 
Amongst the former the measures used by the 
Venetians in 1348—in advance of all other countries 
and nations—deserve special notice, inasmuch as 
those measures were the first of a rational and 
organised nature, and practically are fundamental 
for all subsequent improvement and enlargements— 
lazaretto system of isolation, quarantine of men, 
merchandise, articles, and objects of various kinds. 
Amongst the existing measures are those agreed upon 
by the different Governments at the Venice Conven- 
tion of 1897, and at the Paris Convention of 1903. 
Amongst the latter the importance of the destruc- 
tion of rats is receiving a prominent place. While 
the use of fumigation of ships by means of the 
Clayton process, described in detail (pp. 359-365), un- 
questionably deserves the first place, undue promin- 
ence is given by the author to the Danysz bacillus 
(capable of causing acute fatal disease in rodents) as 
a means of rat destruction in localities other than 
ships. Owing to this prominence, the use of this 
microbe seems liable to lead to considerable dis- 
appointment; while the results of distributing with 
the food either cultures of this microbe or animals 
infected with it in the laboratory has been fairly 
satisfactory in some localities in destroying rats, in 
other localities it has been unsatisfactory. In some 
of the warehouses in the London Docks we dis- 
tributed several dozens of cultures prepared by, and 
bought directly of, Dr. Danysz, as also a number of 
subcultures mixed with various foodstuffs, and a 
number of rodents (guinea-pigs, mice, and rats) dead 
after injection with virulent culture of the microbe; 
but while all these materials had been taken away 
by the rats of the warehouse, there was not a single 
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dead rat found in consequence, nor was there after- 
wards any diminution of their number noticeable. 
Such unsatisfactory results have been observed also 
in other localitics; it appears that the result depends 
not only on the virulence of the cultures (difficult to 
control), but also, and in a marked degree, on the 
species of rat. Moreover, recent observations show 
that even rats of the same species, but derived from 
different localities, are not susceptible to the 
Danysz virus in the same manner and to the same 
extent. The use, therefore, of the Danysz 
bacillus in one form or another can at best be con- 
sidered only as a half-measure. It is precisely 
against half-measures, so frequently and so readily 
resorted to by indolent corporations and powers that 
be, that the author justly raises his voice in no un- 
certain manner (chapters xviii. and xix.), and we 
cannot help regretting that such prominence should 
have been given to a method falling far short of the 
drastic measures required to ensure the safe destruc- 
tion of this dangerous vermin. 

Chapter xx. is entirely devoted to a description of 
the nature, use, and results of preventive inoculation 
with Hafflsine’s plague prophylactic. The volume 
finishes with a reprint of the results of the Inter- 
national Sanitary Convention of Paris of 1903 re 
plague and cholera. 

From the foregoing summary it will be seen that 
Dr. Simpson’s ‘ Treatise on Plague,”’ dealing as it 
does with the disease from every aspect, is worthy 
to take a place in the foremost rank of the literature 
of the subject, and we have no doubt that it is 
destined to become an important and valuable aid to 


the student, the medical officer of health, to the 
epidemiologist, the sanitarian, and last, but not 
least, to the administrator. Ee ISDEIN 


ASTRONOMICAL STEREOGRAMS. 

Our Stellar Universe. A Road-Book to the Stars. 
By Thomas Edward Heath. Pp. 75. (London: 
King, Sell and Olding, Ltd., 1905.) Price 5s. net. 

Our Stellar Universe. (Six Stereograms of Sun and 
Stars.) By Thomas E. Heath. (London: King, 
Sell and Olding, Ltd., n.d.) Price 3s. net. 

N the first of these two volumes Mr. Heath has 

collected and amplified several articles which pre- 
viously appeared in Knowledge, and in which he made 

a satisfactory attempt to bring home to the understand- 

ing of ‘* the man in the street ” the knowledge so far 

available as the result of the determinations of stellar 

parallaxes. It is, truly, as the subtitle indicates, a 

““road-book ’’ in which the contours, or perhaps one 

should say the depths, as well as the directions, are 

plainly shown. 

The text is really a simple, detailed description of 
the eight figures contained in the volume, all of 
which have been especially prepared by the author 
himself. Fig. 1 shows the sun and his attendant 
planets drawn to scale. In Fig. 2 the relative dis- 
tances of all stars known to be within sixty light- 
years of our system are shown by placing the objects 
on a background formed by a map of the home 
counties, taking Greenwich as the point of departure, 
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the *‘ sun-powers ”’ of the various stars being repre- 
sented by a system of symbols. Fig. 3 similarly 
treats all those stars within 480 light-years, a map 
of N.W. Europe constituting the background. The 
scale employed for the stellar distances is an interest- 
ing one, which takes as its unit the distance of a star 
situated at one light-year from the solar system. 
Mr. Heath fortuitously discovered that by calling this 
unit one mile the sun’s distance is almost exactly 
represented by one inch. 

Figs. 4 and 5, of which detachable duplicates are 
given in the book, present really beautiful pictures 
when used with a stereoscope, the star images stand- 
ing out in numerous planes, some quite near to the 
eye, others apparently infinitely remote. The concep- 
tion of the three-dimension character of space is most 
vividly impressed by these charts, the first of which 
represents the stars as viewed from a plane situated 
500 light-years from the sun by eyes 107 light-years 
apart, the second a similar view at a distance of 100 
light-years as seen by eyes 26 light-years apart. 

The sun-powers of various stars are more especially 
dealt with in Figs. 6 and 7 and the accompanying 
text, whilst Fig. 8 represents a view of the known 
universe as it would appear to an external observer 
looking in the direction of R.A. 6h. 

All the data (e.g. parallaxes, spectral types, sun- 
powers) used in constructing the various diagrams 
and discussed in the text. are given in tables which 
form an interesting and useful appendix to the 
volume. Avowedly written in a popular form, the 
book contains much that will not appeal to the 
astronomer, e.g. the reference to the Dogger Bank 
incident on p. 17, but should prove of interest and 
assistance to the amateur tourist in space by visual- 
ising the real interpretation of stellar parallaxes. 

In the second of these two volumes Mr. Heath 
gives us a series of six stereoscopic charts of the sun 
and stars of which the parallax has been determined, 
similar to those mentioned above. The scale of the 
charts here given is one-fifth of that he employed for 
his large stereoscope, and in all of them the spec- 
tator’s eyes are supposed to be 26 light-years apart, 
each drawing being made at any angular distance 
of go degrees from the four adjacent to it. Each 
View is accompanied by a table similar to those 
mentioned above. 

The idea of representing stars in this stereographic 
manner is very ingenious, and _ this book, too, will 
certainly interest many astronomical readers. 


PHYSICAL CHANGES IN TRON AND STEEL. 
The Crystallisation of Iron and Steel. Jn Introduc- 
tion to the Study of Metallography. By IDR Ifo OW. 


Mellor. Pp. x+13144. (London: Longmans, Green 
and Co., 1905.) Price 5s. net. 

HAT the students of the problems of metal- 

lography, particularly in the present unsettled 
state of affairs, should have for guides only 
those who have done some considerable amount 
of active work in the science will be readily 
acknowledged. A certain amount of familiarity 
with the metals themselves, their history and 
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| behaviour, is also necessary before the subject can 


be made to live. Reading through the present 
work convinces one that it is written by an onlooker, 
and the illustrations entirely support this view of 
the text. The presentation is without bias, and 
each theory and method is described and examined 
as clearly and fairly as the author's evident lack of 
practical acquaintance with the subject as a whole 
will permit. For anyone wishing to get an idea of 
what has been done and desiring a general survey of 
the scope of metallography, its theoretical aspect, and 
the problems it endeavours to solve, the book will 
serve fairly well. For the worker actually in the 
field, striving to progress in the science, to apply it 
to his own practical work with metals, and perhaps 
to endeavour by its aid to solve some of the difitcul- 
ties that are ever confronting the metallurgist, it can- 
not honestly be recommended, as to such it will give 
but little light. 

A few examples of the kind of thing encountered 
may be given. On p. 12, the recalescence curve of 
steel is shown as rising from 680° C. to about 810° C., 
whereas the real rise is only a few degrees; p. 14, 
“Ac2 is higher than .\r2"*; p. 49, ‘ excess of ferrite 
renders the steel ductile and tenacious,’ whereas pure 
iron has a tenacity of about 20 tons and pure pearlite 
of over 50 tons per square inch; p. 50, ‘* 2 per cent. 
carbon alloys are called cast iron” is quite wrong, 
for tons of steel are made with more than 2 per cent. 
carbon. Malleability is the essential point here. 
P. 52, discussing the influences which affect the 
physical properties, the author omits mechanical 
treatment—hot or cold work. ‘ Heat white cast iron 
it forms grey cast iron is quite misleading. P. Foe Wes 
is erroneous, and p. 76 is not in accord with 
the facts, as the writer has many times proved even 
in ordinary works practice, so there is only left the 
ingenuity of the explanation and the fact that it leads 
the reader astray. P. 81, ‘tenacity is lowered by 
silicon.’’ Are the researches of Hadfield, Arnold, and 
Baker not sufficient to the contrary? Their results 
are not disputed. On p. 88, cleavage fragments are 
laboriously dealt with as crystallites. The reader is 
told they are perfect replicas of the larger crystal, and 
calcite is the example chosen! Sorby's samples are 
said to be 1 square cm. by 2 mm. thick. The 
originals are in front of the writer, and their surface 
area is more than 1 square inch. It may be of little 
importance, but the statement should either be near 
the truth or be omitted. P. 106, “ the cheapest 
microscope, 16]. or upwards,” and “ it is necessary 
to have a brilliant light are lamp, &c.,’’ must dis- 
courage many isolated students, whereas much excel- 
lent work has been done and is being done with a 
batswing or a similar burner and a Beck's Star 
Set al aleem a J, mem, © microphotography.”’ 

A glossary gives the ‘‘nomenclature of metallo- 
graphy,”’ and the present reviewer would like to 
study the faces of his colleagues of the Iron and Steel 
Institute’s Committee on “The Nomenclature of 
Metallography ’? when they find that it is not based 
on the final report, but on the crude original put out 
expressly for discussion and amendment. The 
arduous session’s work that followed was evidently 
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in vain so far as the author and his readers are con- 
cerned. The illustrations are taken from well-known 
workers, but at feast the approximate magnifications 
should be given. Other points, owing to their import- 
ance, would require to be traversed in detaif, but 
enough has been said to help those interested to judge 
whether the book woufd suit their purpose or not. 

AL McWULLIAM. 


OUR BOOK SHELF: 


Latins et Anglo-Saxons, Races supéricures et Races 
inféricures. By Prof. N. Colajanni. Translation 
by Julien Dubois. Pp. xx+432. (Paris: F. Alcan, 
1905.) Price 9 franes. 

SIGNOR COLAjJANNI, a Socialist deputy and professor 

of statistics, is a convinced opponent of the doctrine 

of Anglo-Saxon superiority. The questions which he 
proposes to himself are, in brief :—(a) the meaning 
of the terms race and nation; (b) the existence of dis- 
tinctive racial qualities; (c) the transmission of 
acquired qualities; (d) the equivalence of decadence 
in the nation and senescence in the individual. He 
concludes (a) that we have no data by which to deter- 
mine the specific racial attributes of Sergi’s European 
types; (b) that the terms superior and inferior, save 
as an expression of their relative positions at a given 


moment, have no meaning when applied to nations; | 


(c) that acquircd qualities are transmitted, especially 
when segregation favours fixation of the type; and 
(d) that decadence is relative, by comparison with the 
progress of other nations; nations may, pheenix-like, 
rise from their ashes and attain a second time to 
greatness. 

Although Signor Colajanni’s main arguments are 
derived from the Engtish and Romance-spealking 
peoples of the present day, he does not hesitate to 
invoke the facts of ancient history and the non- 
European races, and his task is, in fact, one which 
demands the ampfest equipment of historical, socio- 
logicaf, and economic knowledge, combined with an 
impeccable method and an unerring judgment. Let us 
ilfustrate his fitness for his task. .\ farge part of the 
first half of this work is taken up with the proof of 
the first and second concfusions cited above; but his 
method consists largely in putting side by side two 
or more quotations, primd facie contradictory, and 
drawing from them the concfusion that both or all 
are erroneous. He overlooks the fact that criteria 
are apt to differ; one author may assert the 
superiority of a race, another its inferiority; unless 
the standard is the same, the views are not even 
shown to be contradictory. Even were it otherwise, 
it is evident that of two contradictory assertions 
both are not necessarily wrong. 

The statistical methods of the worl are not above 
criticism; on p. 354 we have 110/3=22; on the follow- 
ing page there is a comparison of the material pro- 
gress of France and England since 1840; for France 
the savings banks are included; the deposits show an 
increase of 2200 per cent. Signor Colajanni has no 
hesitation in taking this as an index number, but he 
does not add to the English table any corresponding 
figure for our savings banks; even, therefore, were 
it legitimate to take the mean of ten index numbers, 
regardless of their relative importance, as a fair state- 
ment of the changes. his method fudicrously 
faflacious. 

Signor Colajanni’s knowledge of England is prob- 
ably limited; we fearn (p. 279) that our distinguishing 
traits are rudeness, fack of sociability, and pitiless- 
ness, and that these are due to fagging at school. 
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Our lack of generosity and sweetness (douceur) are 
due (p. 124) to our games and violent exercise—foot- 
baft, of course, and perhaps lawn tennis, or, at an 
earlier age, battledore and shuttlecock. Of Signor 
Colajanni’s logic we may judge when we read (p. 
174 ef seg.) of Anglo-Saxon decadence as visible in 
U.S.A., and later (p. 302) that only one-fourth of its 
citizens are Anglo-Saxons. 

Signor Colajanni's book, though inaccurate, is not 
without its good points, but it leaves little permanent 
impression. The translator has little knowledge of 
English and German to judge by the strange words 


that often meet the eye. ms, Ws We 
Machine Construction and Drawing. By Frank 
Castle, M.f.M.E. Pp. vilit275. (London: Mac- 


millan and Co., Ltd.) 


Ix the study of machine construction and drawing 
the assistance to be derived from books can never be 
more than of secondary importance. The acquire- 
ment of a thorough knowledge of the subject depends 
principaily upon the opportunities which a student 
may have of coming into daily contact in the work- 
shop with varied examples of good engineering 
practice, and the use which he makes of these oppor- 
tunities. Assuming that a youth is fortunately 
circumstanced, he wifl be busy at suitable moments 
compiling a book of miscellaneous notes, containing, 
amongst other things, many  fully-dimensioned 
sketches taken from machine details lying around 
him. Afong with this work, and very appropriately 
in the drawing class, he wilf make working drawings 
to scale of some of the things sketched in his note- 
book, and additional examples for sketching and 
drawing will be provided in the class. 

The student will also consult text-books for further 
infermation, and the book under review will be found 
very suitable indeed for the purpose. The author 
first describes the necessary drawing instruments, and 
explains their use. He then sets out in detail, with 
proportional dimensions, various forms of common 
fastenings, such as rivets, bolts, keys, &c. Then 
come chapters containing examples of mifl work, 
followed by others dealing with steam-engine details. 
The finat chapter gives a short account of the physical 
properties of materials used in construction. Sets of 
useful exercises occur at intervafs, and a few calcu- 
lations of strengths are given; but the fatter are 
wisely kept in strict subordination. 

The drawings which abound throughout the work 
represent good practice, are fully dimensioned, very 
clearly printed, and will be appreciated by teachers 
and students alilxe. 

While not free from minor defects, the book can 
be cordially recommended for use in drawing classes, 
and to young engineers who are seeking after know- 
ledge on which to base subsequent work in machine 
design. 


Price 4s. 6d. 


Graphs for Beginners. By W. Jamieson, A.M.1.E.E. 
Pp. 64. (London: Blackie and Son, 1905.) Price 
1s. 6d. 


{x order to teach and illustrate the subject, the author 
in this small volume makes use of a number of 
interesting graphs relating mainly to technical and 
commercial subjects, many of them discontinuous, 
algebraicaf curves being given only a secondary 
place, though the logarithmic or compound interest 
law is dealt with. The significance of the slope at 
any point of a graph is enforced by simple and 
effective examples. The treatment is suggestive and 
interesting, and the author is justified in hoping that 
the book wiff tend to cultivate the observation and 
stimulate the reasoning powers of the young readers. 
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{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The Preservation of Native Plants and Animals. 

From London papers recently to hand, I see that at the 
ornithological congress, on the motion of the Hon. W. 
Rothschild, a resolution was forwarded to the Premier of 
New Zealand in regard to the importance of taking steps 
to preserve and protect the birds on the Auckland and 
Campbell Islands. 

It may be of interest to ornithologists in Great Britain 
to hear that our local scientific societies had already, in 
May, memorialised the Government to the same effect; 
indeed, we asked that protection should be afforded, not 
only to the birds, but also to the flora. 

We have likewise forwarded a similar resolution to the 
State Government of Tasmania in respect of the penguins 
on the Macquarie Islands. 

The resolution, therefore, of the ornithological congress 
should strengthen the hands of our local institutes, which 
bodies are keenly alive to the importance of preserving, as 
far as possible, the fauni and flora of New Zealand. 

The Government, too, has hitherto met our requests 
in a prompt and generous manner. A couple of years 
ago, for example, the Otago Institute pointed out to the 
Minister for Lands that sheep were destroying the alpine 
flora of the Southern Alps, especially in the region 
around Mount Cook; the Government at once proclaimed 
the area as a ‘* reserve,’’ and the sheep were banished. 

In fact, the Government is remarkably ready to afford 
any protection that is pnssible; and the recent proclamation 
of the whole of the S.W. portion of the South Island— 
including the Great Lakes, a vast mountainous, forest- 
clad area, and the famous fjords—as a ‘‘ national park,’’ 
and the prohibition of the use of guns and dogs herein, 
has already had its effect in the increase in number of 
some of our rare birds. 

You will see, thercfore, that we out here, equally with 
naturalists at home, have at heurt the interests of our 
native plants and animals. W. B. Bexnan. 

Otago University Museum, Dunedin, N.Z., August 21. 


The Omission of Titles of Addresses on Scientific 
Subjects. 

1 VENTURE to ask the attention of ‘‘ whom it may con- 
cern ”’ to the practice in vogue in Great Britain of publish- 
ing presidential addresses of scientific societies and of 
sections of the British Association without any mention 
of the titles of those addresses. Take, for example, a 
case quite at random, but just at hand. Nature of 
August 17, beginning on p. 368, contains the inaugural 
address of the president of the British Association with 
the heading ‘* Part 1.°’ On p. 372 of the same number is 
another presidential address without a title. On p. 378 
a third address has no general head, but it has the distinct 
advantage of four subheads that enable the reader to 
select at a glance what he wants, and to pass over other 
matters if he so chooses. 

Unfortunately these are not exceptional cases. I have 
in my library scores of these addresses in the form of 
separates without a word on the title-page to indicate how 
they are to be classified in a library. The presidential 
addresses published in the reports of the British Associ- 
ation are conspicuous examples of this kind of publication. 
I have taken the trouble to look through these reports 
from the beginning of the association in 1831 down to 
1892, and out of all the addresses of the presidents of the 
association published in these sixty-one years there are 
only five that have titles or subtitles. These are the 
addresses given in 1831, 1839, 1854, 1880, and 1885. 

It is easy to see how this absence of title came about 
originally, hut, as seen from this respectful distance, the 
history of it is nothing to the point.’ What this busy 
world wants is help ta get at what we are interested in 
with the least possible waste of time. 

This hot haste may seem unbecoming to men of science, 
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cr perhaps it may appear that we Americans are in too 
big a hurry—that we are too much impressed with the 
motto ‘‘time is dollars.”” But we are not spending all 
our time chasing the dollar; there are many other nimble 
things that we are trying to keep up with, and one of 
them is the progress of science in Europe, along the lines 
in which we are especially interested. 

If a member of so young and giddy a nation might 
venture to make a suggestion to older and wiser people, it 
would be in favour of requesting or requiring the presi- 
dents of the various scientific organisations and sections 
of the British Association to provide headings for their 
addresses so that those of us who have not the time to 
read all these good things may be able at a glance to 
pick out what we want especially to see. As matters now 
stand we are compelled, as a rule, to do one of two 
things—either to let them all go unread—to our great 
regret and loss—or to wade through pages upon pages of 
matter which, however valuable it may be, is out of our 
line and of no especial interest to us. Such titles, head- 
ings or subheads as are here suggested would avoid these 
difficulties. It would not cost much; it would not take 
much time, and it would save much of ours and some of 
your own. We appeal to you for sympathy and help. 

Joux C. BRANNER. 

Stanford University, California, September 7. 


Protective Coloration of the Inside of the Mouth in 
Nestling Birds. 


Tue habit shown by many helpless nestlings, of gaping 
widely when the nest is approached, is usually explained 
by supposing that the birds are appealing for food. This 
explanation has always seemed to me inadequate, for 
nestlings that gape usually have the inside of the mouth 
brightly coloured, and in some cases marked with con- 
spicuous spots. Moreover, newly hatched nestlings among 
the Passeres gape if the fingers are snapped just above 
them, or if the branch bearing the nest is shaken. It 
seems a fair inference, therefore, that the act of gaping 
is often, if not usually, an expression of alarm. 

In order to test the effect of the widely opened and 
brightly coloured mouth, I have several times asked young 
children to touch the edge of the nest or place a tinger 
in the mouth of one of the birds, and from their hesitation 
or even refusal to obey I am convinced that the con- 
spicuous coloration, by centering attention upon the 
gaping mouth, tends to protect the nestling [rom molest- 
ation. Mr. W. P. Pyeraft thinks that the bright colours 
and spots are ‘* guide-marks"’ to facilitate the proper 
placing of the food in the mouth by the parents. But 
persons who rear nestlings find no difficulty in feeding 
them so long as they gape freely, without troubling them- 
selves about placing the food in any particular region of 
the mouth. W. Ruskin BUTTERFIELD. 

4 Stanhope Place, St. Leonard’s-on-Sea. 


Helmert’s Formula for Gravity. 


Ox p. 79 of Everett’s valuable “ Illustrations of the 
C.G.8. System of Units with Tables of Physical Con- 
stants ’’ (London: Macmillan and Co., Ltd., 1902) the 
following lines occur :— 

‘In a Report now printing, which will contain a very 
full list of results, Helmert adopts, as the most accurate 
general formula for g reduced to sea level, 


§=980.617 (1—0-002644 cos 26 +0-000007 cos* 2¢). 


.... This may be accepted as the best general formula 
yet put forward.” 

The formula alluded to was given first by Helmert in 
his paper ‘' Der normale Theil der Schwerkraft in 
Meeresniveau “’  (Sitsungsberichte der k.  Preussischen 
lkademie der Wissenschaften su Berlin, 1901, xiv., pp. 
332-336), but with a different coefficient, namely, 

&=980-632 (1—0-002644 cos 2¢ +0.000007 cos* 2¢), 
and it is not reproduced in the report mentioned in the 
above quotation from Everett, but in a subsequent one 
(Comptes rendus des Séances de l’Association Géodésique 
Tuternationale, Copenhagen, 1903, ii., p. 42, Berlin, 1905). 
Orravio Zanott1 Branco. 
Turin, Via della Rocca 28, September 8. 
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“Pe palwontological treasures yielded by the 

Fayum have made that Egyptian province no 
less famous among geologists and zoologists than are 
the *‘ bad lands ”’ ef the United States territories, the 
Sevalilk Hills, or Pikermi. The discoveries by Messrs. 
Beadnell and Andrews of extinct mammals, the study 
of which serves to clear up the whole question of the 
ancestry of that strangely specialised group the 
Proboscidea, are not of less significance than those 
whieh enabled Marsh and Huxley to demonstrate how 
the equally aberrant type of Equida originated. 

We are glad to learn from the introduction to the 
present volume that the whole mass of paleontological 
material which has been obtained by the Egyptian 
Government has now been handed over to the authori- 


ties of the British Museum for the purposes of study | 


and description. While the type-specimens will, we 
understand, be eventually deposited in the museum 
at Cairo, a good representative serics of duplicates 
will be retained in this country. 

Preliminary notices by Dr. Andrews 
Beadnell himself concerning the 
osteology of some of these curious —— 
extinet forms of mammalian life 
have already appeared, but for the 
full details we must await the 
promised publications to be issued 
by the trustees of the British 
Museum. In the meanwhile, we 
welcome the volume before us, 
which gives a very clear and 
suggestive aeeount of the general 
features of the district in which 
these splendid discoveries have 
been made. 

The Fayum is a circular de- 
pression in the Libyan Desert, 
having an area of more than 3000 
square miles, and is situated to the 
west of the Nile, some distanec 
south of the latitude of Cairo. 
The lowest part of the district is 
occupied by the lake known as the 
Birket el Qurun, which has an 
area of between So and go square 
miles; but this area appears to be 
continually diminishing owing to 
evaporation. On the south-east 
side of the lake lies a tract of 
cultivated land, covered with 
alluvium similar to that of the 
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Fic. 1.—North side of the Birket el Qurun, looking West. 
of the Fayum Province of Egypt,” hy H. J. L. Beadnell. 


Nile Valley, and having an area of about 7oo square ‘ 


miles. The cultivated area is directly connected with 
the Nile Valley by a depression through which runs 
a natural eanal—the Bahr Yusef—which conveys 
water to the Fayum and irrigates the whole of the 
district. 

The remaining area of the Fayum is praetically 
desert, the most interesting part of this desert area 
being two deep dry depressions in the south-west 
known as the Wadi Rayan and the Wadi Muéla. 
These depressions have attracted a considerable 
amount of attention from engineers in recent years, as 
being possibly capable of conversion into reservoirs 
for the purposes of irrigation. 

Until the year 1898, when the examination was 
commenced by the Geological Survey of Egypt, little 
was known concerning the geology of this district. 
It was crossed in 1879 by Dr, Schweinfurth, who dis- 

1 “The Topography and Geology of the Fayum Province of Egypt.” 


By H. J. L. Beadnell, F.G.S., F.R.G.S. Quarto. Pp. ror. Plates 24. 
(Cairo : National Printing Department, 1905.) 
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covered bones of the extinct cetacean Zeuglodon, and 
this seems to have been the first indication of the 
existence of vertebrate fossils in the distriet. Soon 
the commencement of the survey by Mr. 
Beadnell, under the direction of Captain Lyons, the 
remains of fish and crocodiles were found to occur 
in the beds of the Middle Eocene, which had yielded 
the fossils found by Schweinfurth. A few fragments 
of bone were also found in the Upper Eocene strata, 
but it was not until 1901, when Dr. Andrews, of the 
British Museum, had joined Mr. Beadnell for the 
purpose of collecting recent North .\frican mammals, 
that the outcrop of strata was erossed upon which a 
considerable number of mammalian and_ reptilian 
remains lay exposed, many in an excellent state of 
preservation. Energetic efforts on the part of the 
authorities of the British Museum and the Egyptian 
Government have resulted in the rich harvest of 
palwontological treasures now awaiting description, 
of whieh are familiar to all visitors of the 
Natural History Museum at South Kensington. The 
study of these extinct types of mammals and reptiles, 
in addition to affording much new light on the evolu- 
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tion of living forms, cannot fail to increase greatly 
our knowledge of the successive stages by which the 
present distribution of these forms of life has been 
reached. 

The series of strata whieh have yielded the 
interesting vertebrate faunas is clearly described by 
Mr. Beadnell in the work before us. The beds are 
admurably exhibited in a number of fine escarpments. 
At the base are found Middle Eocene (Parisian) strata 
with an aggregate thickness of about 1300 feet. 
Nunimulites and mollusca abound in these beds, 
which in their lower part contain Zeuglodon and fish 
remains, and in their higher portion the older of the 
two vertebrate faunas. The Upper Eocene (Bartonian) 
which overlie these have a thickness of 830 feet, 
and, with some remains of mollusca, yield the 
abundant remains of the second vertebrate fauna. 
No Miocene strata have heen found in the Fayum, 
but about too feet of fluvio-marine beds, intercalated 
with contemporaneous (interbedded) sheets of basalt, 
and containing silieified trees, are referred to the 
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Oligocene (Tongrian). The youngest beds in the 
area are gravel terraces, lacustrine clays, deposited on 
the bed of the ever-diminishing lake, sands blown 
from the desert, and alluvial deposits. 

Mr. Beadnell adduces evidenee in favour of the view 
that the bodies of the animals the skeletons of which 
are found entombed in the strata of the Fayum were 
brought down from the African interior by a great 
stream which flowed in a north-westerly direction, 
passing through the ancient lake occupying the site 
of the Baharia Oasis. At that period the shore-line 
would be near the Fayum, and the Nile would flow 
into the sea near the same point. 

In historical times, as is well known, a large part 
of the Fayum was occupied by the ancient Lake 
Moeris. By suceessive reelamations of the alluvial 
lands, this lake has probably been reduced to less 
than one-eighth of its original area, and now con- 
stitutes the comparatively insignificant Birket el 
QOurun, | 

The work before us appears in the same exeellent | 
form as the other memoirs of the Geological Survey 
of Egypt, issued under the direction of Captain | 
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Fic. 2.—Bahr Yusuf at Lahun before entering the Fayum. 


Lyons. There are sixteen plates reproduced from 
photographs, whieh give a good idea of the scenery 
of this wonderful district. We give reductions of 
two of the plates. In addition to these, there are 
two geological maps and six sheets of longitudinal 
sections. There are also weodeuts in the letterpress. 
The printing of the text of the work and the execu- 
tion of the illustrations are highly ereditable to the 
Survey Department at Cairo. =~ Ile Ws. Te 


THE ROYAL PHOTOGRAPHIC 
ENHIBITION, 

HE fiftieth annual exhibition of the Royal Photo- 
; graphic Society is now open. There is a dis- 
tinct and regrettable falling off in the number of | 
exhibits in the section devoted to scientific and | 
technical photography, but this is in a measure com- 
pensated for by the presence of the loan collection 
of British photographs of a similar kind that was 
sent to the St. Louis Exhibition last year, though 
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among the latter there are many examples that have 
been shown in the society’s previous exhibitions. 

Of the new work, the natural history section is by 
far the best represented. Miss Turner’s set of photo- 
graphs of the “ great erested grebe,’’ and a series of 
twenty-two lantern slides of butterflies by Dr. D. H. 
Hutchinson, have been awarded medals. The lantern 
slides are by the Singer-Shepherd  three-colour 
process, and illustrate the usefulness of this method 
tor recording rare varieties. In some of the slides 
the colours are notably exeellent, perhaps as perfect 
as any mechanical colour process will ever produec. 
Some of the photographs of ** nesting swans ’’ by Mr. 


| Douglas English must have been taken at consider- 


able risk, for in two or three of them the bird is 
shown flying at the photographer in anger. Another 
example (No. 237) will be found in the west room 
among the pietorial photographs, and close by (No. 
216) is a very fine photograph of sea-gulls, the fore- 
most of whieh are in the act of alighting on the 
water. Of other photographs that record slower 
movements, the chief are a series of seven hy Mr. 
W. Farren of the ‘t skin moult of the caterpillar of 
the privet hawk-moth,”’ a series 
of eight photomicrographs (x 30) 
by Mrs. Kate J. Pigg showing the 
germination of a grass seed, and 
two photographs of the same oak, 
the one taken more than fifty 
years before the other, by Mr. 
J. 3. Hilditch. The earlier photo- 
graph of the oak was exhihited 
at the first exhibition of the Royal 
Photographic Society (then the 
Photographie Society of London), 
and is at least as good a pieee of 
work as the later, the main differ- 


| enee from a technical point of 
view being that the exposure 
necessary for the first was three 


thousand times as long as that 
given for the second. There are 
many other photographs of living 
things, but the bee photographs 


of Mr. Oliver G. Pike deserve 
special notice. The difficulty was 
to get light enough without 
causing the bees to stop their 
work, and Mr. Pike has suc- 
ceeded. 


Of other work in the technical 
seetion there are photomicrographs 
showing the structure of various 
metals and alloys by Mr. E. F. Law, some interest- 
ing wave photographs by Dr. Vaughan Cornish, and 
a number of radiographs by Dr. Thurstan Holland 
which well illustrate the “possibilities of modern 
methods. The only ‘‘ natural colour’ photograph 
that we discovered, other than the transparencies by 
the Sanger-Shepherd method, is a three-carbon print 
by Mr. Brewerton. We think he has sent as good 
examples in previous years, but whether or not, what 
we want to show the capabilities of three-colour work 
are the finished print, produced without handwork, by 
the side of the object or painting that it represents. 
Some commercial work is exeellent, but its measure 
of perfection is due to retouching. 

The loan collection from the St. Louis Exhibition 
will doubtless prove more interesting to many than 
the new work, because of its greater variety. Some 
of these exhibits are of historic interest, such as Sir 
William Abney’s photograph of the speetrum in the 
infra-red, and General Waterhouse’s examples of 
photomechanical work. There are a very great many 
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photomicrographs of etched metals and alloys, some 
astronomical and spectrum photographs, and Mr. 
Edgar Senior’s photomicrographs of sections of photo- 
eraphie films, ineluding those of colour photographs 
by Lippmann’s process which demonstrate that the 
silver deposit is in layers. 

In the trade section there are many interesting 
exhibits. Doubtless the greatest novelty is the demon- 
stration of the three-colour process called ‘* pinatype,”” 
which is claimed to be the amateur’s method of colour 
printing on paper. Three prints in chromated gelatin 
are made from the ordinary three transparencies, and 
these are each caused to absorb its proper colour by 
soaking it in the proper dye solution. The prepared 
paper that is to bear the print is squeegeed on to 
each of these coloured ‘print plates’ in turn, and 
duly absorbs the colour. Thus the three eolours are 
absorbed into a single film. The examples we saw 
were of various degrees of merit. 


JENKOND,  HIBIOY [STRIKE IE Al 


EO ERRERA, professor of botany in the Uni- 
versity of Brussels and member of the Royal 
Academy of Belgium, whose death on .\ugust 1 has 
already been announced, was born in 1858. He 
merited preeminently the title of professor, for not 
only was he gifted as few men are gifted with the 
faculty of giving a clear and precise explanation of 
complicated problems, and of impressing upon the 
minds of his hearers his conclusions, which were well 
reasoned and supported by facts and conceptions, but 
he was also one of those teachers who recognised that 
it is not possible to improvise a leeture, however 
simple or commonplace, without bestowing upon it 
lengthy and conscientious preparation. In addition 
to the critical judgment which charaeterised his 
teaching, he always kept it abreast of scientific know- 
ledge; each year, even in the case of his elementary 
courses, his lectures were looked through, revised, 
and brought up to date so as to inelude the latest 
results in the subject. 

Prof. Errera was one of the first teachers in 
Belgium who had the courage to declare that practical 
work should take preeedenee of theoretical studies, 
which alone had formed the ordinary courses up to 
that time. He was convinced that a student should 
only accept as true what he had verified for himself, 
and that it is not sutfieient to know scientific results 
without becoming acquainted with the methods 
employed. With this object he established in 1884, 
when he was appointed professor in the university, 
the laboratory for vegetable anatomy and physiology 
which beeame later the Botanical Institute. : 

He was wonderfully assisted by the remarkable 
facility with whieh he assimilated all current litera- 
ture. He read Danish and Swedish without any 
difficulty, and at the congresses in whieh he took 
part, whether English, German or Duteh, he in- 
variably excited admiration by his correet and ex- 
pressive rendering of foreign languages. It was not 
surprising that at the International Botanical Con- 
gress held at Vienna last June he was nominated 
president for the next congress, to be held at Brussels 
in Igo. 

The worries of teaching did not cause Errera to 
forget that it is the duty of every seientific man to 
contribute to the inerease of that knowledge which 
has been handed down to him. His energy was 
especially productive along four lines of research, 

When Darwin had attracted attention to the import- 
ance of cross-fertilisation among plants and to the 
part played by insects in the transfer of pollen, Errera 
as early as 1878, recognising the full import of this 
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discovery immediately set to work to study with his 
keen experimental insight the genera Penstemon and 
Primula, and Geranium phaeunt. 

Later, while he was working in De Bary’s labor- 
atory at Strasbourg, he discovered in certain fungal 
eells a substance then unknown whieh gave all the 
reactions of glycogen. This is a body allied to 
starch that was conclusively shown by the great 
Claude Bernard to be of great importance in animal 
physiology. By degrees Errera recognised glycogen 
in all the groups of fungi, and was able to assign to 
it the same function, i.e. that of reserve carbohydrate, 
as it has in animals. His first researehes on_ this 
subject were published in 1883, and constituted his 
thesis for admission into the University of Brussels. 

Prof. Errera initiated a series of papers on the réle 
of alkaloids in plants. The origin and rédle of these 
poisons in plant economy formed, and still forms, the 
subject of discussion. The papers of Errera and his 
pupils tend to prove that alkaloids are decomposition 
products of nutrition, but that they may be utilised 
by plants as a defence against herbivorous animals. 

He was one of those who realised the importance 
which attaches to molecular forces in the structure 
of living beings and in all the obscure phenomena 
of nutrition. Basing his investigations primarily on 
the important works of the physician Joseph Plateau, 
the illustrious professor of the University of Ghent, 
Errera showed that cellular membranes behave in the 
same way as if they obeyed the laws which regulate 
the reaction of liquid films such as are produced in 
blowing soap-bubbles. His first communication on 
this subject dates from 1886. 

But not content to lead the way in the domains 
of science which we have outlined and to direct the 
work of his students therein, he also pursued many 
investigations in very diverse subjects. He did much 
to improve the methods of microscopical technique ; 
he simplified greatly the microchemical examination 
of certain substances; he published ingenious theories 
on the mechanism of sleep, and contributed lectures 
on widely different subjects varying from pedagogy 
to natural philosophy; and all his publications were 
marked by a elearness and purity of style that are not 
surpassed in the writings of any other man of science. 

JEAN MassartT. 


NOES. 


Mr. G. B. Brexrox, F.R.S., author of several mono- 
graphs on entomological and other subjeets, died on 
September 26, at eighty-eight vears of age. 


We regret to see the report that Sir William Wharton, 
who was prevented by illness from leaving Cape Town 
with other members of the British Association last week, 
is suffering from enteric fever complicated by pneumonia. 
His condition on Monday showed a slight improvement. 


As earthquake shock was felt in Stirling, Dollar, and 
Alloa shortly before midnight on Thursday, September 21. 
The shock travelled in a similar direction to that of 
July 23, namely, to the south-east, but it was of slightly 
longer duration and more violent in character. In Stirling 
pictures and crockery were shaken and articles of furniture 
moved, and a sound Jike thunder was heard. At Corton 
railway signal-cabin all the belis were set ringing. At 
Bridge of Allan the shock was felt very decidedly. In 
Bannockburn and in the neighbouring villages the im- 
pression was of a serious explosion. Comrie was only 
slightly affected: a low tumbling sound was heard, but 
no damage was done. 
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An electrical exhibition on a large scale was opened at 
Olympia, Kensington, on September 25 by the Lord Mayor 
of London, The exhibition is under the auspices of the 
National Electrical Manufacturers’ Association (Jncor- 
porated), and is intended to demonstrate the powers and 
uses of electricity in domestic, manufacturing, and com- 
mercial directions. Among the special exhibitors are the 
General Post Office and the Marconi Company. The 
Institution of Electrical :ngineers is taking an interest in 
the exhibition on the educational side: and a series of 
popular scientific lectures and demonstrations has been 
arranged upon wireless telegraphy, electric motor develop- 
ments, domestic lighting, telegraphy, telephones, and other 
subjects. 


In Nature of July 13 (p. 244) there appeared a letter 
by Mr. Rotch, director of the Blue Hill Meteorological 
Observatory, U.S.A., describing the Franco-American 
expedition for the exploration of the atmosphere in the 
tropics which was sailing on M. Teisserenc de Bort’s 
steam yacht Otaria. During a two months’ cruise, the 
scientific members of the expeditidn, Messrs. Maurice, of 
Trappes Observatory, and Clayton, of Blue Hill, executed 
thirty-two soundings with balloons and kites, and made 
observations on two tropical peaks, all between latitudes 
9° and 37° N. and longitudes 16° and gro SAN aX 
southerly or south-westerly return trade was found at a 
height of about two miles in the tropics and an easterly 
wind in the equatorial regions, confirming the generally 
aceepted theory of atmospheric circulation. While the 
detailed observations are to be published in a special 
volume by Messrs. Teisserenc de Bort and Rotch, the 
general results of the investigation will, it is hoped, be 
embodied in an article which will appear in the columns 
of Nature. 


Tue first congress of the International Surgical Socicty 


was held from September 18-22 at the Palais des 
Académies in Brussels under the patronage of King 
Leopold. A correspondent of the Times says that more 


than two hundred delegates attended, representing the 
following countries :—Great Britain, France, Germany, 
Austria-Hungary, the United States, Belgium, Holland, 
Switzerland, Japan, Russia, Spain, Portugal, Sweden, 
Norway, Italy, Denmark, Greece, Finland, Rumania, 
Servia, and Egypt. The subjects discussed were of a purcly 
technical order, and papers were read on the latest develop- 
ment of surgical science. An interesting feature of the 
congress was an exhibition of the latest surgical appliances. 
The delegates received a cordial welcome from the Govern- 
ment and municipal authorities and from their local 
colleagues. The last meeting of the congress was held on 
Saturday, September 23. During the session a congratn- 
latory telegram was sent in the name of the society 1o 
Lord Lister on the great progress of surgery directly 
resulting from his antiseptic discoveries. It was resolved 
that the second congress should also be -held in Brusscls 
in 1908. Prof. V. Czerny, professor of surgery in the 
University of Heidelberg, was appointed president, and 
the various national committees were also nominated. 


THE Victorian Naturalist announces the death of Mr. 
H. T. Tisdall, formerly president of the Field Naturalists’ 
Club of Vietoria, and an active botanical teacher and 
investigator. In September, 1883, he contributed his first 
Paper to the club, the title being ‘‘ A Botanical Excursion 
in North Gippsland.” Having to a great extent exhausted 
the phanerogams of the district, he was induced by Baron 
von Mueller to turn his attention to the cryptogams, with 
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the result that he became an authority on fungi, and at 
the meeting of the club in February, 1885, contributed a 
paper entitled ‘‘ The Fungi of Mt. Baw Baw,” in which 
he described some twelve species of the genus Agaricus. 
In November of the same year he contributed a further 
paper on the fungi of North Gippsland, in which he made 
some important remarks regarding the fungus then known 
as Mylitta australis, °* Native Bread.’’ During the interval 
of nearly twenty-one vears between his first and last papers, 
he contributed numerous papers to the meetings of the 
club, all relating more or less to botany, either as bear- 
ing on a particular branch or deseriptive of trips or 
excursions in search of specimens, In addition to his 
knowledge of Victorian phancrogamic and cryptogamic 
plants, Mr. Tisdall was, at the time of his death, an 
authority on marine alge. He contributed an article on 
the flora of Walhalla to the mining department's report 
on that goldfield (1902), as also some useful papers to the 
meetings of the Australasian Association for the Advance- 
ment of Science, which included a list of the marine alg 
of Victoria. 


Ix I luthropologie (xvi., No. 3) M. Boule gives a more 
detailed account of the machine-made eoliths referred to 
in his paper in the Comptes rendus, translated in NATURE 
of August 31 (p. 438). From the descriptions and illus- 
trations, it appears that among the specimens collected 


IDEs Se Brees 


| by M. Boule in a few minutes from the great pile of 
refuse flints are all the forms regarded as characteristic 
of eoliths. In particular, we find the bulb of percussion 
present in more than one example; one of these, shown 
in Fig. 1, is remarkable for what would, in an artificial 


Fic. 3. 


flint, be called “ beauty of work’ on one of the edges 
(Fig. 2}; others, of which Fig. 3 is a good example, show 
the notch, which, like the bulb of percussion, is commonly 
regarded as a criterion of human workmanship. From 
the researches of M. Boule, it seems that the eolith should 
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no jonger be cited in proof of human antiquity greater 
than ean be assumed on other grounds. Eolithic forms 
may be due to human agency, but independent proof of 
the contemporary existence of man in the area in question 
is henceforth indispensable. 


Tue latest issue (vol. vili., part i.) of the Transactions 
of the Norfotk and Norwich Naturalists’ Socicty contains a 
number of interesting papers, mostly dealing with the 
natural history and antiquities of the county. The papers 
on local biology include one on the water-beetles of the 
*“ Broads’? by Mr. F. B. Browne, another on the 
hydrachnids of the same district by Mr. C. 1). Soar, notes 
on the Yarmouth herring-fishery of last year by Mr. 
T. J. Wigg, lists of Norfolk lichens and liverworts by 
the Rev. E. N. Bloomfield, and an account of the rotifers 
of the county by the Rev. R. Freeman. 


WeE have received from Dr. E. M. Goeldi, director of 
the museum at Para, a budget of separate copies of papers 
by himself, published, with the exception of one, in the 
Comptes rendus of the sixth zoological congress held at 
Berne last summer. The one exception is from the Ibis 
for April, and deals with the habits of a Brazilian tyrant- 
bird (Myiopatts semifusca); this species, in place of being 
insectivorous, feeding on the fruits of a parasitie plant 
and disseminating the seeds, thus causing harm to arbori- 
culture, The other papers relate to rare animals from 
Amazonia, the yellow-fever mosquito (Stegomyta fasciata), 
and the habits of ants of the genus Atta. 


We have received two new parts of the reports of the 
scientific results of the vovage ol the Belgica, 1897-0, 
issued at Antwerp, in one of which Prof. H. Leboucq 
discusses the development of the flippers of Antarctic seals 
from the point of view of the evolution of the pinnipeds 
in general, while in the second Mesdames Bommer and 
Rousseau describe the funguses collected during the cruise, 
all of which, with the exception of a single Antarctic 
specimen, were obtained from Tierra del Fuego. Judging 
from the collection, the fungus-launa of the latter area 
appears to be a rich one of which but little is at present 
known. Prof. Leboucq’s article is the first of a series on 
the *‘organogenie ’ of the seals. In the case of both 
memoirs we may direct attention to the difficulty they 
present to recorders of biological literature, or, for that 
matter, to anyone who desires to quote from them. They 
wre respectively headed ‘‘ Zoologie’’ and ‘* Botanique,” 
but, despite the fact that they are not the first issues of 
those two series, each is separately paged, and neither 
bears any volume number. Consequently the whole title 
has to be quoted for reference purposes. 


ACCORDING to the report for the year ending in May 
last, the Rhodesia Scientific Association, now in the 
seventh year of its existence, continues to make satis- 
factory progress, both as regards the length of its roil 
of members and in the work aecomplished. With the 
report we have received a copy of the fourth volume 
(1903-4) of the association’s Proceedings, which contains 
a number of papers dealing with the biology and antiquities 
of the country, together with one on its soils. The 
latter do not appear to be so promising as might have 
been hoped, most of them possessing only a moderate 
degree of fertility, and none exhibiting that redundant 
growing capacity we are accustomed to associate with 
virgin lands. Perhaps the most generally interesting 
paper is one on a new gladiolus which grows in the spray 
of the Vietoria Falls, and has therefore been called the 
“ Maid of the Mist.’’ Four bulbs were sent to England, 
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where by aid of constant syringing they were induced to 
bloom in a hothouse, when it was found that the petals 
are so arranged as to form a kind of penthouse lor the 
protection of the central organs from the constant shower- 
bath existing in the ‘ rain-forest.” 


AN important issue of the Palacontclogia Indica (Mem. 
Geol. Survey of India) is devoted to the description of 
some recently discovered vegetable and vertebrate remains 
from the permo-Carboniferous strata of the Vihi Valley, 
fifteen miles to the south-east of the city of Srinagar, 
Kashmir. The remains in question were diseovered by 
Noetling in beds apparently underlying the marine Kuling 
series (Permian) of the Kashmir Valley; and as they 
include a member of the “ glossopteris flora *’ of the Lower 
Gondwana system of peninsular India, their discovery 
serves to confirm the reference of these deposits to the 
Upper Palaozoic. The plant remains, which are described 
by Mr. A. C. Seward, include only one generically deter- 
minable type, namely, Gangamopteris, from the base of 
the lower Gondwanas of the peninsula. The vertebrates, 
for the identification of which Dr. A. S. Woodward is 
responsible, include a couple of species of the paleoniscid 
ganoid genus Amblypterus, nearly allied to Lower Permian 
from Rhenish Prussia, and fragments of a labyrinthodont 
amphibian apparently referable to Archegosaurus, a genus 
known elsewhere ouly from the last mentioned and 
equivalent formations. No reference is made to the 
labyrinthodont from the Lower Gondwanus-of the peninsula 
described as Gondwancsaurus, but originally referred to 
Archegosaurus. 


’ 


Ix the third part of his contribution to the study of the 
mischievous insects commonly known as leaf-hoppers and 
their enemies, published at Ilonolulu as part iii. of the 
first Bulletin of the Experiment Station of the Hawaiian 
Sugar-Planters’ Association, Mr. R. C. L. Perkins furnishes 
some very interesting information with regard to the life- 
history of the parasitic Stylopide (Strepsiptera). It appears 
that although the majority of those degraded beetles infest 
bees and wasps, a certain number of species are parasitic 
on leaf-hoppers and other Homoptera, and it is the latter 
that form the subject of the communication before us. 
Although death usually follows some time after being 
‘« stylopised,’’ many leaf-hoppers are able to procreate their 
kind after being badly affected by the parasites, especially 
if by females. The male stvlopids, on account of the 
larger size of the puparia, are, however, much more 
specdily fatal to the leaf-hoppers, the hole left in the bodies 
of the latter by the escaping insect being relatively large. 
Moreover, a fungus immediately makes its appearance, with 
fatal effect, in the tube; and in artificially infecting leaf- 
hoppers with stylopids it is considered of the highest 
importance that the fungus should also be introduced. 


Tue report on economic zoology contributed by Prof. 
Theobald, of Wye Agricultural College, to the college 
journal Tor the year 1904-5 deals chictly with the insect 
pests of field and garden crops, and on this important 
subject gives a great deal of useful information. 
During the year Prof. Theobald dealt with about 1200 
communications, and his report contains descriptions of 
the most troublesome pests brought to his notice. Among 
the pests of fruit trees, the apple aphides Aphis pom, 
A. sorbi, and 4d. fitchii were much the most destructive. 
Prof. Theobald points out that these forms have been 
wrongly described as a single species, A. mali, by previous 
English writers. The aphides do great damage to young 
shoots, leaves, and blossoms, but it is apparently hopeless 
to attempt to get rid of them by spraying in the usual 
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way in spring. The only practical remedy, especially 
where the first two species are concerned, is to spray in 
autumn, and a heavy paraflin emulsion is recommended, 
as injury to the leaves is not a serious matter at this 
season. The work is troublesome but effectual. In many 
cases it may be possible to collect and burn affected leaves 
in autumn, and this is recommended. Prunings should 
also be burnt before March. In the same report Prof. 
Theobald mentions a case in which honey-comb was de- 
stroyed by the maggots of the window fly (Rhyphus 
fenestralis). The window fly is a very common insect, but 
has never before been reported as an enemy of the bee, and 
the case is mentioned as showing how a harmless insect 
may suddenly change its habits and become a pest. 


Two recent botanical parts, Nos. 9 and 13, of vol. xii. 
of the Proceedings of the American -lcademy of Arts and 
Sciences deal with systematic work. In the one number 
Mr. B. L. Robertson collates some American Eupatoriee, 
and Mr. J. M. Greenman presents a list of new flowering 
plants from Mexico and the south-western United States. 
In addition to the new species, Mr. Greenman proposes 
two new genera, Lozanella, near to Trema, of the order 
Ulmacez, and Mimophytum, a borraginaceous genus allied 
to Omphalodes and Cynoglossum. The other part cantains 
the sixth and last of the preliminary diagnoses by Prof. 
R. Thaxter on new species of Laboulbeniacez, a specialised 
group of minute which 
sitically on insects. 


ascomycetous fungi live para- 


SEVERAL points of interest are noted in a_phyto-~ 
geographical sketch by Dr. L. Cockayne of the vegeta- 
tion of the two Open Bay islands, which lie close to the 
shore of South Westland, a county in the southern island 
of New Zealand. Characteristic liane formations occur on 
both islands; on the larger northerly island the dominant 
liane is a screw-pine, Freycinetia Banksti, and in some 
parts, Muchlenbeckia adpressa, of the order Polyonaceze, is 
associated with it ar takes its place; on the smaller 
island the Freycinetia is absent, and the Muehlenbeckia 
forms pure scrub or grows with a large-leaved variety of 
Veronica elliptica, The account appcars in the Trans- 
actions of the New Zealand Institute (vol. xxxvii.), as also 
a list of newly-recorded habitats for New Zealand plants 
by the same writer. The identification of a Carex from 
Chatham Island, as a varicty otherwise only recorded from 
Patagonia, adds another to the list of plants which con- 
nects the floras of New Zealand and South America. 


At the age of faur score years, Dr. v. Neumayer has the 
satisfaction of issuing the third edition of his “ Anleitung 
zu wissenschaftlichen Beobachtungen auf Reisen.’’ It is 
appearing in parts (Jaennecke, Hanover) at a price of 
36 marks, and will comprise two volumes, the first deal- 
ing with geography and inanimate nature, the second 
with plants, animals, and man. More than thirty experts 
are collaborating under Dr. v. Neumayer's editorship, so 
that each subject will be treated by an expert. The first 
two parts have already appeared, and contain articles on 
geographical observations, directions for somatological 
observations, an anthropological questionnaire, which 
seems to be identical with that issued by the Berlin 
Museum for Africa, and, finally, the commencement of 
an excellent article by Dr. y. Luschan on field work in 
archxology. No provision seems to be made for an article 
on a traveller’s outfit or general hints; but it would not 
materially increase the size of the book to do so, and 
peebably its general usefulness would be much increased 
by the addition, The last edition appeared in 1888, and 
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in many branches of knowledge the advance since that 
date has heen immense. It is therefore a matter for con- 
gratulation that Dr. v. Neumayer has been able to supervise 
the re-issue and gather around him so many able 
coadjutors. 


A commission has been appointed by the Lieutenant- 
Governor of the Transvaal to consider the question of the 
safety of persons travelling in shafts. {It will inquire into 
the structure, material, preservation, and cxamination of 
winding ropes and the adaptability of safety catches. 


Messrs. Percivat, Marsuatt axnp Co. have published 
a useful little guide to standard serew threads and twist 
drills by Mr. (seorge Gentry. Tables are given of the 
Whitworth standard thread, the British Association 
standard, bicycle screw threads, the V standard thread, 
the United States standard thread, the international 
metric standard thread, watch and clock screws, and twist 
drills. The guide, which is published at 6d. net, is 
specially designed to meet the needs of the model engineer, 
and shows in a striking manner the necessity for the 
general adoption of standard threads as advocated in an 
article recently published in Nature (August 31). 


Tne current issue of the Bulletin de la Société 
d'Encouragement contains an important memoir by a 
Swedish engineer, Mr. Hjalmar Braune, on the influence 
of nitrogen on iron and steel. That metalloid exerts an 
influence more harmful even than that of phosphorus, and 
appears to be the chief cause of the fragility of mild steel. 
Its presence in iron is not due to the direct combination 
of the metal with the nitrogen of the air; the intervention 
of basic slag is necessary. Metal made by the Thomas and 
Gilchrist process contains more nitrogen than steel made 
by the acid process, and this explains the inferiority 
generally ascribed to the former material. 


Tue annual report on the mineral resources of the 
United States for 1903 has been issued under the able 
editorship of Dr. David T. Day. It forms a bulky volume 
of 1204 pages, and contains, in addition to statistics of 
production, a large amount of descriptive and technical 
matter. In 1903, for the fourth time, the total value of the 
United States mineral production cxceeded 20n1,n00,000l., 
iron and coal being the most important of the mineral 
products. The United States in 1qa3 were the greatest 
producers of iron, coal, copper, lead, petroleum, and salt 
in the world. Tin, it is interesting to note, has been 
found in commercial quantities in South Carolina, and the 
mines were actively worked in 1903. The manufacture 
of arsenious acid, a new industry in the United States, 
is carried on at Everett, Washington. The production of 
gypsum continues to show a remarkable increase, owing, 
doubtless, to the use of plaster of Paris in large modern 
buildings. There was, too, a notable increase in the pro- 
duction of the ores of nickel, cobalt, chromium, tungsten, 
molybdenum, vanadium, titanium, and uranium owing to 
their use for steel-hardening purposes. A great advance 
in the lapidary industry is also reported. The fact that 
larger establishments have been formed, which are able 
to purchase the rough diamonds in greater quantities, has 
placed the American diamond-cutters in a position equal 
to that held by those of Amsterdam, Antwerp, and Paris. 
The cutting of American gems has also assumed large 
proportions, notably in the cases of the beryls and 
amethysts of North Carolina and Connecticut, and of the 
turquoises, sapphires, tourmalines, 
garnets of other States. 


ehrysoprases, and 
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Tue Department of Agricutture and Technical Instruc- 
tion for Ireland is publishing a series of Bulletins upon 
experimental science, and No. 4 of this series, relating to 
“Voltaic Electricity,’’ has just been issued. It has been 
prepared by Mr. James Comerton, and is a useful little 
pamphlet of thirty pages with numerous illustrations. The 
author states in the introduction that the experiments de- 
scribed are merely intended to introduce the student to 
the more systematic study of electricul measurements. 
When the student has worked through the forty-three 
experiments described in this pamphlet, it is hoped that 
he will have a fair general working knowledge of voltaic 
electricity—its generation, measurements, and the purposes 
to which it can be applied. Primary cells, resistances, 
galvanometers, and voltameters are illustrated, and their 
is described in these pages. The handbook should 
prove addition to the literature of elementary 
electrical measurements. 


use 
a useful 


Tue principal centres of the calcium carbide industry in 
France are in the Alps and Pyrenees. At present, accord- 
ing to a writer in the Journal of the Society of Arts, there 
are eleven manufactories capable of producing 40,009 tons 
of calcium carbide annually. The total output sold during 
1904 may be estimated at 18,000 tons. The average yield 
of gas per unit of weight of carbide is about 40 gallons 
per pound. The cost price per tan of calcium carbide in 
Europe was estimated by Prof. Lefevre, of the Ecole des 
Sciences, Nantes, in 1897, at from Sl. to rol. M. DPictet, 
however, in the same year, thought that the product might 
be made at the cost of a little more than 3f., by the use 
of a new furnace. Theoretically, said Prof. Lefevre, one 
pound of calcium carbide ought to produce, by its action 
upon water, about seven ounces of acetylene. It has been 
stated by one of the most important of the French firms, 
speaking of the production of 1904, that this was disposed 
of at Sl. per ton, the standard accepted and declared being 
about 4o gallons of gas per pound. The product at the 
factory realises S/.. per ton, and the rate for the retail 
dealer is 14! These figures demonstrate the advances 
made in manufacturing since the publication cf Prof. 
Lefevre’s treatise in 1897. 


Pror. p’ARSONVAL describes in the Bulletin of the French 
Physical Society a new and simple form of apparatus 
manufactured by the Société Francaise de 1’Acétylénc 
dissons, which serves for the generation and automatic 
compression of oxygen. The gas is generated by the com- 
bustion within the compression cylinder of a combustible 
substance mixed with potassium chlorate, the heat pro- 
duced being sufficient to liberate the whole of the oxygen 
from the chlorate. The largest form of upparatus, the 
industrial type, gives a production of about to cubic feet 
of oxygen per hour. A new form of oxyacetylene burner 
is also described by means of which a very intense light 
is produced by allowing the jet to impinge upon a suitable 
mixture of the rare earths; lime and magnesia are useless 
for the purpose, as they are rapidly fused and channelled 
by the intense heat of the oxyacetylene flame. 


DurinG the past few years doubts have been expressed 
by several investigators, notably by Vitzgerald, Nahlen- 
berg, Quincke, and Traube, of the correctness of Van ’t 
Hoff'’s hypothesis that the osmotic pressure of solutions 
is purely a kinetic phenomenon due to the impact of the 
molecules of the solute against a membrane impermeable 
to them. This hypothesis has been so fertile of results 
and is so intimately associated with the progress of modern 
chemistry that any arguments of a subversive tendency 
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have, generally speaking, received fittle attention. In a 
recent number of the -ltti dei Lincet (vol. xiv., ii, p. 5) 
Prof. A. Battelli and .\. Stefanini have brought forward, 
however, a number of facts which, if subsequentty verified, 
are likely to prove insuperable objections to its validity. 
A necessary consequence of Van ‘t Iloff's hypothesis is 
that isosmotic solutions should, under similar ‘conditions, 
be equimolecular; but it is stated that several cases have 
been observed in which solutions possessing very different 
molecular concentrations are in osmotic equilibrium. The 
characteristic of these solutions is that they have equal 
surface tensions, and it is contended that osmotic pressure 
is essentially a capillary phenomenon. Osmosis would 
then be a tendency to equalise the surface tensions of the 
liquids on the two sides of the membrane. The further 
developments of the authors’ experiments will be watched 


with interest. 


Aw interesting lecture device for illustrating the super- 
position of simple harmonic motions of different periods 
has been submitted to us by Mr. W. C. Baker, of the 
Schocl] of Mining, Queen’s University, Kingston, Ontario. 
A horizontal bar (about 4 cm. deep and 15 em. long) carries 
a pointer about 59 em. long rigidly attached to it. This 
system, which must be as light as possible, is suspended 
by two hinges which permit it to oscillate freely about 
a horizontal axis. To the underside of the bar are 
attached two pendulums (100 cm. and 75 cm. fong) the 
bobs of which are of equal mass, say 250 grams each. 
If the pendulums be displaced together through an are 
of, say, 15° and then released, the pointer will be set 
vibrating through an are which will vary from a maxi- 
mum when the pendulums are in phase with one another 
to very approximately zero when they are in opposition, 
thus illustrating the formation of beats. There is, of 
course, no obvious relation between the amplitude of the 
metion of the pointer and that of the pendulums; the 
oscillations of the latter give rise to periodic forces upon 
the horizontal bar, and the pointer indicates the resulting 
metion. We may point out that a somewhat analogous 
device was shown by Lerd Rayleigh during a recent course 
of lectures at the Royal Institution. 


Le Radium for August contains various articles and 
reviews on all the branches of radio-activity, together with 
a summary of current researches in this subject. 


Tue Revue Scientifique (September 9) 
interesting summary on trypanosomes and trypanosomiasis 
by Dr. Brumpt. In addition to the ordinary pathogenic 
forms, the trypanosomes of birds, reptiles, and fishes 
receive notice. 


contains an 


AccorpinG to La Nature (September 16), the ravages of 
the phylloxera in northern Spain are very serious, many 
of the older vineyards being almost destroyed; and it is 
becoming a question whether it will not be necessary to 


substitute cereals and fruit for the vine in the affected 
districts. 
Tne Bulletin of the Johus Hopkins Hospital fer 


September (xvi., No. 174) contains an interesting historical 
article on Cotton Mather’s rules of health by Prof, William 
Thayer, together with papers of medical interest. Cotton 
Mather was a divine who was born in Boston in 1663, a 
learned man with a remarkable literary style, and his 
rules are often very quaint. 


Ix the August number ‘of the Journal of the Royal 
Microscopical Society, Mr. Conrady writes on the appli- 
cation of the undulatory theory to optical problems, and 
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notes are contributed by Mr. Nelson on the presence of 
a flagellum at each end of the tubercle bacillus, by Lord 
Rayleigh on un optical paradox, and by Dr. Lazarus 
Barlow on a new form of hot stage. The usual summary 
of current researches concludes this excellent quarterly. 


Messrs. Cartes GRirFIN AND Co., Lirp., have published 
a sixth edition of Mr. Andrew Jamieson’s “‘ Elementary 
Manual of Magnetism and Electricity.’’ Several additions 
have been made in this new edition. 


\ KEY to the exercises in the second part of Mr. Pendle- 
bury’s *‘ New School Arithmetic’? has been prepared by 
the author and published by Messrs. George Belt and Sons. 
The price of the ‘‘ Key ” is 8s. 6d. net. 


Messrs. SMITH, EnpER and Co. have published a sixth 
edition of Marshall and Hurst’s “ Junior Course of 
Practical Zoology.’? The new edition has been revised 
throughout by Dr. F. W. Gamble, who has also added 
short accounts of Monocystis, Coccidium, and Obelia. 


Tue fotlowing popular science fectures will be given 
at the Royal Victoria Hall, Waierloo Bridge Road, 5.E., 
during next month :—October 3, *' A Journey of Surprises : 
through Yunnan to Tonguin,’’ Mrs. Archibald Little; 
October 10, *‘ Smokeless Explosives,’’ Mr. J. S. S. Brame ; 


October 17, “‘ The Plants of Other Davs: what their 
Fruits and Seeds were Like,” Mr. H. E. H. Smedley; 
October 24, ‘‘ My Cruise Around Spain and Portugat,”’ 


Mr. F. W. Gill 


Messrs. Pinip Tfarris anp Co., Lip., Birmingham, 
have just issued the third edition of their valuable cata- 
logue of scientific instruments required in all departments 
of instruction or research in physics. The volume con- 
tains five hundred pages and is lavishly illustrated, a 
large number of the pictures representing new instruments 
or new methods of illustrating the principles of physical 
science. Many manuals and text-books of physics uscd 
in schools have been consulted, and novel forms olf 
apparatus described in them are now made by Messrs. 
Harris, and appear in the present catalogue. The votume 
is well hound, and should be very useful for reference by 
teachers of physics in schools and colleges. No doubt it 
will find a permanent place on the bookshelves of many 
laboratories and lecture-rooms. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN OCTOBER :— 


Oct. 1. Sh. 52m. Minimum of Algol (8 Persei). 
» «64. Sh. 41m. 5 90 of 
», 8 9h. Marsin conjunction with Uranus (Mars 1° 48’ S.). 
in Es Se Major axis of ring =42"'28, Minor axis = 
"46, 
4, 14. 1Sh. Mars in conjunction with A Sagittarii (mag. 
2°9), Mars o° 7’ N. 
na Ue pes Iuminated portion of disc =0°868, of Mars 
=o S6r. 
1, 19-22. Epoch of October meteoric shower (Radiant 
92°+15°). 
», 20, 6h. §1m. to Sh. 12m. Transit of Jupiter’s Sat, IIf. 
(Ganymede). 
»» 21. Ih. 35m. Minimum of Algot (6 Persei). 
», 23. 18h, 24m. to 19h. 30m. Moon occults p Leonis 
(mag. 3°8). 
»» 24. 7h. 23m. Minimum of Aigof (8 Persei). 
» 27. Joh, 1§m. to 11h. 35m. Transit of Jupiter’s Sat. III. 
(Ganymede), 
4» 31. Uranus in conjunction with 1 Sagittarii (mag. 5°3). 


Nova AguiL.-©.—Further news concerning Nova Aquike 
No. 2 is published in No. go47 of the Astronomische 
Nachrichten. 
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existence of the Nova whilst examining the Draper 
memorial photographs on August 31.  .A photograph of 
the spectrum, taken on August 18, shows the hydrogen 
lines Hd, Hy, and H§ bright and broad, also faint traces 
of the bright bands at A 4472 and A 4646. On that date 
the magnitude of the Nova was about 6-5, on August 21 
it was 7-5, whilst on August 26 it had fallen to 10.0. No 
trace of the Nova is visible on a plate taken on August 10, 
although stars of magnitude 9-5 are shown thereon. A 
plate taken with the Bruce telescope at Arequipa on 
August 15, with an exposure of four hours, contains 
images of sixteenth-magnitude stars, but not of any object 
which can be recognised as the Nova. 

A chart of the region, published by Prof. Wotf, shows 
the position of the Nova in regard to the star B.D. 
—4°.4603, and further shows that the Nova occupies a posi- 
tion between two spaces which are void of stars down 
to the fifteenth magnitude. 


EPHEMERIS OF THE VARIABLE ASTEROID (167) Urpa.—tin 
No. 4go47 of the Astronomische Nachrichten Herr A. 
Berberich publishes an ephemeris for the asteroid Urda, 
which Dr. Palisa recently showed to be variable. 

The following is an extract from this ephemeris, which 
was calculated from the elements published in the ** Jahr- 
buch "' and for r2h. M.T. Berlin :— 


1905 a 8 log + log A 
hom 5s ; 
Seis: OS) ccs 28 11 2S -10 48'5 
(Olio 2 oon, BS ST Aw -11 o3 0°4463 0°2875 
oA 6 ... 22 10 36 -11 99 
age ANCE one, PA <G) ik) SI 17-2 Ordd OF, 03044 


Observations made on August 31 and September 5 gave 
corrections to the above of +45. and +0/-8. 
The following figures indicate the changes of magni- 


tude which were observed during the period July 30- 
September 5 :— 
Date July 30 Aug. 3 Sept. 5 
Magnitude Me) cog Fibet) 12-0 


Tur ULtra-vioLeT CHROMOSPHERIC SPECTRUM.—At the 
total eclipse of 1900 M. H. Deslandres devoted his atten- 
tion to two special researches, of which the first was to 
obtain the ultra-violet spectrum of the *' reversing layer,” 


and the second to obtain a great number of plates showing - 


the bright lines, in order to detect the changes which 
might take place in the chromosphere in the interval 
between the second and third contacts. 

In the first research he was successful, and obtained a 
duplicate series of plates showing the bright spectrum 
hetween A 3000 and A 5000. The first series was obtained 
with a prismatic camera of 1 metre focal length, the 
second with a camera of half this focal length. The 
prisms employed were of 60° angle, and were made of 
Iceland spar, whilst the objectives were made up of an 
achromatic combination of quartz and fiuorspar. 

The general results obtained from the reduction of one 
of the larger negatives, which was exposed for two seconds 
at second contact, are given in No. 9 (August 28) of the 
Comptes rendus, and deal only with the 157 lines photo- 
graphed between A 3400 and A 3066, The chief character- 
istic of the spectrum in this region, as in the less re- 
frangible region already known, is the predominance of 
‘enhanced "' titanium lines. In fact, M. Deslandres states 
that, considered as a whole, the spectrum is that of the 
titanium spark. Vanadium and chromium are represented 
by lines of less intensity, whilst the iron lines are extremely 
weak, the enhanced lines being considered in each case. 

The coronal radiations are represented on two other 
negatives by well defined lines at AA 3329.6, 3388-0, and 
3447-7, the last having the greatest intensity. The same 
negatives, which were exposed for fifteen and thirty 
seconds respectively, show several prominences, and here, 
again, the spectrum of titanium predominates. 

The ‘ chronophotographe,’? an instrument for photo- 
graphing from six to ten spectra per second ut the two 
contacts, was less successful, the vibration produced by 
its manipulation spoiling the definition. M. Deslandres 
gives the details of the instrument, and points out its 


It appears that Mrs. Fleming discovered the } probable efficiency if suitably mounted. 
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IN the following pages 1 have the honour to lay before 

the Royal Society the results of a lengthy research on 
the formation of ice and the grained structure of glaciers, 
which may serve as a complement to the previous investi- 
gations on the same subject published in the Philosophical 
Transactions and Proceedings of the Royal Society by 
Forbes, Tyndall and Huxley, Tyndall, Faraday, 7. Graham, 
J. F. Main, J. C. McConnell, and D. .\. Kidd, and clse- 
where by Guyot, Agassiz, James Thomson, and Sir William 
Thomson (now Lord Kelvin), Wermann and _ Adolf 
Schlagintweit, Person, Levdolt, Ridorff, Bertin, Grad, and 
A. Dupré, Moseley, A. Heim, J. T. Bottomley, K. R. 
Ikoch and IWSlocke, Forel, Ed. Hagenbach-Bischolf, E. von 
Drygalski, Mugge, H. Iless, and others. 

(1) It will be convenient at che outset to define the 
precise meaning with which it is proposed to employ 
certain words, some of which are in vague popular use, 
while others are less familiar, or new. 

By an oily liquid will be meant one which has surface 
tension in the common surface with other liquids with 
which it may be in contact. According to this definition 
a solation of any salt will, in comparison with pure water 
or a weaker salt solution, be called, in certain circum- 
stances, an oily liquid. 

An emulsion is a watery liquid containing suspended 
drops of oily liquid, or drops of any sort enclosed in an 
oily skin. These drops can coalesce into larger drops, or 
the oily skins can join on to one another, and form a 
continuous mass of bubbles, or foam. Thus foam consists 
of portions of watery liquid enclosed in, and separated 
from one another by adjacent partitions of oily liquid. 
Each space thus enclosed will be called a foam-cell, and 
the enclosing partition the foam-wall. If the foam-cells 
are very small, and the fluid foam-walls very thin (or 
invisible), the whole is then a liquid jelly, The jelly is 
stiff, the foam stiff or solid, when the walls or the contents 
of the foam-cells, or both, have hecome solid. 

“Nearly pure’? applied to water or ice will be used in 
the special sense of ‘‘ containing only very small amounts 
of any salt.’’ Solf itself is used throughout in the general 
chemical sense, that is, not restricted to sodium chloride. 

(2) 1 have allowed pure water, and water containing 
dissolved salt, to freeze in the dark at various rates, and 
to melt away slowly in the dark, in open air, and in sun- 
light. The ice prisms employed were from 1 mm. to 
tono mmi. thick, and as the thawing proceeded their various 
layers were systematically examined—sometimes for days 
together—with the naked eve, with the microscope, and 
with polarised light. The same appearances presented 
themselves in the same order as those which for thirty- 
seven years past 1 have investigated and described in 
solutions of silicic acid, glue, or other colloids, when these 
are evaporated to form gelatinous masses or thin films, and 
develop fissures, 1 have shown that thin viscous oily films 
of more concentrated solution exist in a less concentrated 
solution of the same substance, and form folds, straight 
and twisted tubes, cylinders or cones, spheres and bubbles, 
open and closed foam-cells with visible and invisible foam- 
walls. Thin solid films behave like films of very viscous 
liquid. Whether the oily films form tubes or bubbles and 
foam-cells joining on to one another depends on the 
viscosity of the oily liquid. The mutual inclination of the 
foam-walls, and their surface tensions, continually change 
as the concentration of the oily liquid changes, and in the 
case of invisible foam-walls may depend also on the thick- 
ness of the oily film. When the oily film is very thin, its 
surface tension diminishes with diminishing thickness of 
the film. Oily foam-walls that are formed against solid 
surfaces are normal to these surfaces. If three oily foam- 
walls meet in a common edge at equal angles of 120°, they 
have equal surface tensions. 

The foam-cells of a liquid jelly immersed in water can 
increase or diminish in volume by the diffusian of water 
through the foam-wall inwards or outwards, i.e. the liquid 
jelly can swell or shrink. Two clots of liquid jelly can 


1 By Prof. G. Quincke, For.Mem.R.S. Paper received at the Royal 
Society on June 19, 
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coalesce into one, which does not occur with clots of solid 


jelly, nor can these latter swell or shrink. 


A ligeid jelly becomes for the time being positively or 
negatively doubly refracting when the viscous walls, or 
the viscous contents of the foam-cells, are expanded or 
A jelly remains permanently doubly refract- 
ing when the walls or the contents of the foam-chambers 
solidify while in an expanded condition. 

(3) Now, ice is a liquid jelly, with foam-walls of con- 
centrated ‘oily ’' salt solution, which enclose foam-cells 
containing viscous, doubly refracting, pure or nearly pure 
water. 

(4) Vhe further the temperature falls below 0°, the 
greater is the viscosity of both liquids—in the walls and 
in the interior of the foam-cells—and the less the plasticity 
of the ice. 

(5) At very low temperatures, the ice breaks with con- 
choidal fracture at the surface of the invisible spherical 
foum-walls, which as the whole cools have contracted 
differently from their contents. 

(6) The ‘** glacier grains *’ are foam-cells filled with pure 
or nearly pure icv, and separated from one another by 
visible or invisible walls of oily salt solution. 

(7) The union of two pieces of ice under water (** rege- 
lation’), and the increase in size of the glacier grains 
as they approach the lower end of the glacier, correspond 
to the running together of two gelatinous clots (of silicic 
acid, or glue) containing liquid foam-cells and liquid cell- 
contents. .\t the same time the oily foam-walls between 
the glacier grains become thicker, and then get thinner 
again through the draining away of the liquid salt solution 
at the foot of the glacier. 

(8) All water, even the purest, contains traces of salt. 
As the water cools, ice crystals and oily mother liquor 
separate at short intervals, or periodically. Under the in- 
fluence of the surface tension, the oily salt solution forms 
invisible foam-walls, the surface-tension of which decreases 
as the thickness of the walls and the concentration of the 
salt solution diminish. Otherwise, as the cooling proceeds, 
the salt solution becomes continually more concentrated, 
and the wall thinner. Finally, the concentrated salt 
solution also freezes to ice and solid salt. The value of 
the surface tension determines the angles at which three 
walls meet in a common edge. If three foam-walls meet 
at equal angles of 120°, the three walls have equal surface 
tensions, whereas an inclination of 90° means that fluid 
foam-walls have been formed in contact with old and 
already solidified ones. 

(9) When water containing air freezes, the air, like the 
salts dissolved in the water, separates out at short intervals, 
or periodically. The white places in ice, which are those 
containing these air bubbles, are also the richest in salt. 

(10) As water containing salt, but free from air, cools, 
the periodical separation of ice and salt gives rise, alike 
in sea ice, in artificial ice, and in glacier ice, to layers 
of ice containing varying amounts of salt. By pressure 
or by absorption of radiation (sunlight, electric light, or 
daylight), the parts of the ice which are rich in salt melt 
sooner than pure ice. 

(11) In sunlight or electric light furrows are formed at 
the places rich in salt on the surface of sea ice, artificial ice, 
and glacier ice. (Forel’s stripes; Forhes’s ‘‘ dirt bands ’’; 
foam-walls of the great foam-cells' of the ISjendal Glacier.) 

(12) The salt solution formed in sea_ice, artificial ice, or 
glacier ice, thraugh pressure or sunshine, shows, by the 
hollows which it fills, the forms assumed under the in- 
fluence of the surface tension by the boundary between 
the oily salt solution and the water, just before the freezing 
of the water. As the ice melts, it contracts. Thus in 
sea ice pressure or absorption of heat radiation causes the 
formation, in horizontal {ayers parallel to the frozen 
surface, of Tyndall's liquefaction figures, vacuous bubbles, 
ice flowers, and ‘‘ fir trees’? with branches meeting at 
120° and 90°, just like those obtained when colloid solutions 
are evaporated to dryness, or when salt solutions are 
allowed to crystallise. 

In the case of artificial ice which has been frozen in deep 
prismatic troughs, these liquefaction figures are formed 
in the diagonal and median planes of the ice block, which 
were the last parts to freeze, and where the mother liquu. 
had accumulated. 
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(13) Sea ice and artificial ice break up in sunlight into 
little hexagonal prisms of clear ice. These suffer mutual 
displacement the less easily, the thinner are the fine foam- 
walls (which have now melted again, and which, when 
the freezing took place, were formed out of oily salt 
solution, normal to the surface), and the less salt the 
water contained before freezing. 

The purer the watcr was, the larger are these hexagonal 
prisms or foam-cells. 

(14) The capillary fissures in transparent glacier ice are 
these fine foam-walls of oily salt solution. 

(15) When water containing little salt freezes in deep 
metal troughs surrounded with strongly cooled brine, the 
cily salt solution separates in thin layers normal] to the 
surface, and forms bubbles, foam-cells clinging to one 
another, or—when the oily liquid at low temperatures is 
very viscous—folds cor hollow pipes, which are filled with 
pure or nearly pure ice, or with air if such were present 
in the water. The artificial ice is seen to be traversed by 
many horizontal tubes, normal to the surface, which are 
specially numerous in the diagonal and median planes of 
the ice block, where the mother liquor had accumulated. 
The less salt is contained in the ice, the more transparent 
are these diagonal and median planes of the artificial ice 
block. 

Mlumination with sunlight or daylight causes the appear- 
ance of fresh tubes. The ice becomes more cloudy, und 
subsequently more transparent again. 

(16) When water containing air freezes in deep metal 
troughs, the upper part of the ice bleck shows horizontal 


layers consisting alternately of transparent pure ice and of | 


opaque salt-containing ice with numerous air buhbles. The 
more salt the water contains, the mcre numerous and the 
closer are the opaque layers. In sunlight these opaque 
layers melt more easily than the transparent ones, and 
furrows are formed on the surface of the opaque ice. 

(17) If the ice is allowed to thaw again in a warm room, 
or is exposed to radiation (daylight), the parts rich in salt 
melt sooner than those which contain little salt. The 
tubes of oily salt solution bulge and coil up, and then 
break up with contraction of volume into spherical bubbles, 
which may be vacucus or filled with air. The foam-ceills 
exhibit shapes like those of colloids and jellies as they 
swell or shrink, cr those tree-like and branched formations 
which I have described in the case of the *‘ liquid pre- 
cipitates * of metallic silicates and cyanides. If the 
capillary fissures in this opaque ice are filled with very 
viscous salt selution, or if the oily salt solution ferms no 
continuous foam-cells, it cannot run away. The ice re- 
mains white, as glacier ice actually does. 

(18) When an ice block thaws under the long-continued 
action of daylight, there appear, in the diagonal and 
median planes of the bleck, bright bands and cloudy bands, 
which change their shape and position as the duration and 
intensity of the radiation alter. This is due to the form- 
ation of new foam-walls of oily salt solution and the dis- 
appearance of old ones. The angles between the foam- 
walls are also seen to change, which means that the surface 
tension of these walls is changing. Now as the amount 
of salt in the diagonal planes increases, and the abscrbed 
radiation diminishes, towards the interior of the ice, and 
as further the surface tension and viscosity alter with 
changing concentration and temperature, it follows that 
the shapes assumed by the oily layers in the interior of the 
ice under the influence of the surface tension also undergo 
change. f 
_ (19) After thirty to thirty-six hours, the block of artificial 
ice had melted in the warm room to half its original 
height (1 metre), and at the foot and warmer places had 
given way in a pasty mass. In the upper portion, foam- 
walls had formed in the pure ice, inclined 120° to one 
another. In these, as in the median layer that had thawed 
away, melting salt solution ran down for hours. At the 
warmer places, and at the thin uppermost crust, glacier 
grains were formed. These were foam-cells, 5 mm. to 
to mm. wide, filled with doubly refracting ice, and 
separated from one another by singly refracting foam-walls 
of transparent salt solution. \t the junctions of the foam- 
walls there often lay tetrahedra, bounded by spherical 
surfaces and filled with transparent liquid. i 

(20) In the diagonal and median planes of a block of 
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| strongly cooled (below 0°) side of the trough. 


artificial ice (1 metre high) containing a certain very small! 
umount of sult, and exposed to a certain intensity of 
radiation, there can be formed herizontal closed tubes of 
pure or nearly pure ice, having rounded heads and sides 
bulging at places, and filled with liquid salt solution. 
They slowly swell, slowly break up into separate bubbles, 
and then slowly pass away. They are first formed low 
down, at places of high pressure, and afterwards higher 
up, at places of low pressure. : 

(21) When distilled water, free from air, was frozen in 
iron troughs, it was found at a certain temperature or 
with a certain concentration of the salt solution and the 
oily foam-wall that the walls and contents of the closed 
tubes in the lower part of the median plane were for 
some time colourcd yellow. Subsequently this colour dis- 
appeared. It was not present when the water was frozen 
in brass troughs. I believe it was due to ferric oxide, 
which was differently soluble in the walls and in the liquid 
inside the foam-cells, and at a higher temperature became 
inscluble and sank to the bottom. 

(22) The phenomena of melting ice depend both on the 
velocity of [reezing and the velocity of thawing. The 
more rapidly the water freezes, the more numcrous are 
the feam-walls, and the smaller the foam-cells. 

(23) Very dilute solutions of different salts, when slowly 
frozen under similar conditions, give oily layers of varying 
viscosity and surface tension, or spheres, bubbles, tubes, 
and foam-walls of varying form. JT have shown this with 
freshly boiled water containing 0.000003 per cent. of 
NaCl, or equivalent quantities of KCl, K.CO,, Na,5Q,, 
CaCl,, MgCl, Al,(SO,),. The water was frozen in pris- 
matic troughs of brass or tin. 

(24) During the freezing of water containing 0-o01§ per 
cent. of Na,SO,, and also containing air, the air separated 
at the same time as the mother liquor, The bounding 
surface between air and almost solidified, very viscous 
liquid, tends to become as small as possible, and rolls up 
together to form hollow cylinders, the radii of which are 
the smaller the more quickly the ice has frozen. The 
water freezes the more slowly the further it is from the 
The thin 
lavers forming the walls of the tubes are normal to the 
solid surface of the side of the trough, or of the trans- 
parent mantle of ice which encloses the mother liquor. 
They frequently form cylindrical or conical tubes, 6 mm, 
to 12 mm. long, with a whitish skin, and filled with air. 
Yheir axes are normal to the surface, and their pointed 
ends are directed towards the outer side of the ice mantle. 
At the base of the tubes, which may be 0.5 mm. to 2 mm. 
wide, there hangs a whitish hollow sphere inside the mother 
liquor. 

(25) On slowly freezing water containing from o-coo14 
per cent. to o-oorg per cent. of Na,SO,, or 0-003 per cent. 
of NaCl, it happens at times that the mother liquor, which 
is surrounded by a transparent mantle of ice, contains 
numerous flat crystalline plates of pure ice. These, by their 
shape, position, and inclination to one another, clearly 
show that they have been formed from thin oily foam- 
walls of pure water, which, as the cooling proceeded, have 
separated from the watery salt solution, and then solidified. 

(26) When a test tube, containing boiling distilled water, 
is plunged into liquid air, the water freezes very quickly 
to a milky-white mass of ice, with fissures normal to the 
surface of the glass. If the test-tube with the white ice— 
the whole being now cooled down to —190°—is plunged 
into distilled water, it becomes coated on the outside with 
a thin crust of ice, which can be detached with a knife, 
and examined in a watch-glass under the polarising micro- 
scope. It consists of small glacier grains or foam-cells 
(o-1 mm. to o2 mm. in diameter) the flat walls of which 
are normal to the cylindrical surface, and are inclined to 
one another at angles of 120°, 110°, and so on. The interior 
of each foam-cell contains a erystal of ice, which in the 
different cells is differently orientated. When the ice in 
the test-tube is crushed with a steel point, it exhibits a 
fibrous fracture, with fine fibres normal to the cylindrical 
surface. Occasionally in the cross-section are seen con- 
centric cylinders composed alternately of transparent and 
of white ice. The latent heat of the slowly freezing water 
diminishes the loss of heat, and the velocity of cooling 
changes. The ice in the transparent layers was frezen 
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slowly, that in the opaque ones quickly. As this ice thaws 
in a watch-giass under the polarising microscope, the lumps 
of quickly frozen white ice exhibit immense numbers of 
strings—arranged radially alongside one another—of spheres 
and lenticular masses, o-of mm. to o-oz2 mm. in thick- 
ness, consisting of very nearly pure water. In each sphere 
there was a vacuous bubble o-o006 mm. in diameter. 

(27) Slowly frozen water showed, on thawing, similar 
strings of (liquid) spheres and lenticular masses (of larger 
size, viz. 0o-of mm. to o-12 mm. diameter), normal to the 
surface of the block of ice. These spheres and lens-shaped 
masses had been formed out of solid or hollow cylinders, 
or Jong thin cones with local swellings or bulgings. Fre- 
quently lens-shaped masscs bounded by two spherical sur- 
faces lay in a thin, flat, spiral or warped foam-wall. 

(28) The fibres and cylindrical or conical tubes, like the 
tubes filled with air, were formed out of thin layers of very 
viscous, oily liquid, which, as the cooling proceeded, 
separated out, normal to the surface, and under the in- 
fluence of the surface tension rolled up, being unable, by 
reason of excessive viscosity, to form spheres or bubbles. 

(29) When the thawing has gone on for a long time, 
fewer foam-walls and larger foam-cells, or glacier grains, 
appear in the lumps of ice. The strings of liquid spheres, 
normal to the surface, show an increase in the size of 
the spheres, caused by the coalescence of the small] spheres 
in the doubly refracting mass of ice into larger ones. An 
increased amount of salt in the ice assists this coalescence. 
The tubes or strings of spheres could often be followed 
continuously through several glacier grains. The partition 
walls of the glacier grains, when illuminated, often show 
hundreds of small lens-shaped masses of the same or 
graduaily diminishing size. 

(30) By repeated fractional freezing and melting of the 
ice erystals formed, continually purer and purer ice is 
obtained, with increasingly large foam-cells or glacier 
grains. I have, however, not yet succeeded, even by re- 
peated slow freezing, in obtaining ice free from foum-walls 
or from glacier grains. 

(31) A block of transparent ice was cut through, as 
described by Bottomley, with a loaded wire loop. The 
loop was of steel wire, or of platinum wire previously 
heated to redness, and carried 2 kilograms or more. In 
no case was the plane of section transparent, but always 
Opaque from the presence of solidified foam bubbles of oily 
salt solution, possessing refracting power, different from 
that of their surroundings. 

(32) Each separate glacier grain in artificial ice contains 
a differently orientated crystal of ice, the optic axis of 
which is very seldom normal to the surface of the ice. 
When in natural sea ice the optic axes of the separate 
crystals in the different grains are found to be normal or 
parallel to the free surface of the water, the separation 
of orientated crystals of ice may have been started by the 
contact-action of ice crystals or snow flakes falling on the 
surface af the super-cooled water, and swimming thereon 
in a horizontal position. 

(33) The more slowly artificial ice has frozen, and the 
Jess salt it contains, the more transparent, rigid, and 
difficult to cut with a knife it is. 

(34) Every block of artificial ice cleaves, on pressure 
with a steel point, along the diagonal and median planes, 
in which, as the ice crystals separated out on freezing, 
the mother liquor became more concentrated through hold- 
ing the traces of salt dissolved in a continually diminishing 
volume of liquid. 

(35) The planes of easiest cleavage in natural ice crystals 
(laminated structure, displacement without bending) are due 
to invisible layers of liquid salt solution which are 
embedded in the crystals, normal to the optic axis, or 
often in other positions. 

(36) Ice crystals at temperatures below o° consist of 
doubly refracting viscous liquid, and are intermediate 
between the soft crystals of serum albumen and ordinary 
crystals of quartz, felspar, &c. 

(37) At the edge of Tyndall’s liquefaction figures, while 
they are in process of enlarging, or on the bursting of the 
foam-walls of artificial ice as it melts, one often sees 
periodic vortex movements. These arise from a_ periodic 
capillary spreading out (‘‘ Ausbreitung ’’} of the salt solu- 
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tion of the foam-walls at the boundary between pure water 
and air or vacuum, 

(38) Tyndall and Huxley observed in white glacier ice 
transparent lenticular masses bounded by spherical surfaces. 
These were foam buhbles of water free from air, which 
were enclosed in a thin skin of oily salt solution and had 
solidified while embedded in such a skin. 

(39) The blue bands in glacier ice consist of pure ice, 
while the white bands are composed of ice containing salt 
and air bubbles. They are formed by the periedical action 
of solar radiation and by changing pressure, or by the 
slow descent of the portions rich in salt, or by the slow 
ascent of air bubbles in the viscous liquid of the glacier 
ice, 

(40) The ice of the snow flakes which fall on the upper 
part of the glacier becomes fertilised with inorganic salts 
derived from disintegrated rocks, and is, as it were, hatched 
out by the sun's rays, forming ‘‘ névé”’ or “‘ firn’’ snow 
and glacier grains, or foam-cells filled with ice in the 
glacier proper. The glacier ice travels on, rolling (or 
** wallowing *’) slowly downwards as a living river of ice. 
Its skeleton of liquid salt solution changes the while, and 
forms new and larger foam-cells, which, at the lower end 
of the glacier, perish, disappear, and flow away as the 
water of the glacier stream. 
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Education and National Life. 


Every country has educational problems of its own, 
intimately dependent on its social and economic conditions. 
The progressive study of education tends, indeed, towards 


University 


a certain amount of general agreement on principles. But 
the crucial difficulties in framing and administering 


educational measures are very largely difficulties of detail ; 
since an educational system, if it is to be workable, must 
be more or less accurately adjusted to all the complex 
circumstances of a given community. As one of those who 
are now visiting South Africa for the first time, I feel 
that what | bring with me from England is an interest 
in education, and some acquaintance with certain phases 
of it in the United Kingdom; but with regard to the inner 
nature of the educational questions which are now before 
this country, 1 am here to learn from those who can 
speak with knowledge. In this respect the British 
Association is doing for me very much what a famous 
bequest does for those young men whom it sends to 
Oxford; I am, in fact, a sort of Rhodes scholar from the 
other end—not subject, happily, to an age limit—who will 
find here a delightful and instructive opportunity of en- 
larging his outlook on the world, and more particularly 
on the field of education. 

As usage prescribes that the work of this Section, as 
of others, should be opened by un Address from the Chair, 
I have ventured to take a subject suggested by one of the 
most striking phenomena of our time—the growing 
importance of that part which Universities seem destined 
to play in the life of nations. 

Among the developments of British intellectual life which 
marked the Victorian age, none was more remarkable, 
and none is more important to-day, than the rapid ex- 
tension of a demand for University education, and the 
great increase in the number of institutions which supply 
it. In the year 1832 Oxford and Cambridge were the only 
Universities south of the Tweed, and their position was 
then far from satisfactory. Their range of studies was too 
narrow; their social operation was too limited. Then, 
by successive reforms, the quality of their teaching was 
improved, and its scope greatly enlarged; their doors were 
opened to classes of the community against which they had 
formerly been closed. But meanwhile the growing desire 
for higher education—a result of the gradual improvement 
in elementary and secondary training—was creating new 
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institutions of various kinds. The earliest of these arose 
while access to Oxford and Cambridge was still restricted. 
The University of Durham was established in 1833. In 
1836 the University of London, as an examining and 
degree-giving body, received its first charter. A series of 
important Colleges, giving education of a University type, 
arose in the greater towns of England and Wales. The 
next step was the formation of federal Universities. The 
Victoria University, in which the Colleges of Manchester, 
Liverpool and Leeds were associated, received its charter 
in 1880. The Colleges of Aberystwyth, Bangor, and 
Cardiff were federated in the University of Wales, which 
dates from 1893. The latest development has been the 
institution of the great urban Universities. The found- 
ation of the University of Birmingham hastened an event 
which other causes had already prepared. The federal 
Victoria University has been replaced by three independent 
Universities, those of Manchester, Liverpool and Leeds, 
Lastly, a charter has recently been granted to the Uni- 
versity of Sheffield. Then the University of London has 
been re-constituted; it is no longer only an Examining 
Board; it is also a teaching University, comprising a 
number of recognised schools in and around London. 
Thus in England and Wales there are now no fewer than 
ten teaching Universities. Among the newer institutions 
there are some varieties of type. But, so far as the new 
Universities in great cities are concerned, it may be said 
that they are predominantly scientific, and also that they 
devote special attention to the needs of practical life, pro- 
fessional, industrial and commercial; while at the same 
time they desire to maintain a high standard of general 
education. It may be observed that in some points these 
Universities have taken hints from the four ancient Uni- 
versities of Scotland—-which themselves have lately under- 
gone a process of temperate reform. The Scottish Uni- 
versities are accessible to every class of the community ; 
and the success with which they have helped to mould 
the intellectual life of a people traditionally zealous for 
education renders their example instructive for the younger 
institutions. With reference to the provision made by the 
newer Universities for studies bearing on practical life, it 


should be remarked that much has been done in the same 


direction by the two older Universities also. At Cam- 
bridge, for example, degrees cun be taken in Economics 
and associated branches of Political Science; in Mechanism 
and Applied Mechanies; and in Agricultural Sciences. It 
certainly cannot now be said that the old Universities 
neglect studies which are of direct utility, though they 
rightly insist that the basis and method of such studies 
shall be liberal. 

in looking back on the general course of this whole 
movement in England, we find that it has been steady, 
smooth, and fairly rapid. It has not been due to any 
spasmodic impulse or artificial propaganda, but has been 
the result of natural forces operating throughout the 
nation, Universities, and the training which they give, 
have come to count for more in our national life as a 
whole. It should be noted in passing that the missionary 
movement known as University Extension did not arise 
in the first instance from spontaneous academic action, 
but was a response to public appeals from without. ft 
had its origin in memorials addressed to the University 
of Cambridge, in 1872, by various public bodies; and it 
was in compliance with those memorials that, in the winter 
of 1873, the first courses of Extension lectures were organ- 
ised in the Midlands. Another fact of vital significance 
in the movement is that it has included ample provision 
fer the higher education of women. 

With reference to the present position and prospects of 
the higher education in South Africa, 1 tried, before leaving 
England, to acquaint myself with at least the outlines of 
the general situation; but it is only with great diffidence 
that f shall offer a few observations bearing on some of 
the broader aspects of the question, 1 trust to be heard 
with indulgence by those from whom I shall hope to learn 
more. At any rate, | can truly say that the question seems 
to me one of the deepest interest and of the gravest 
‘mportance. {indeed, it docs not require much insight or 
‘magination to apprehend the greatness of the issues that 
are involved. 
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In the first place, it would be correct, if 1 am not 
mistaken, to say that in South Africa at large there is a 
genuine and a keen desire for efficient education of the 
highest type. A sound liberal education is desired for all 
who can profit by it, whatever their future callings are 
to be. But the practical and immediate need for the 
organising of the highest teaching is felt, 1 believe, more 
particularly in regard to three great professions—the pro- 
fession of Engineering, in all its branches; the profession 
of Agriculture (including Forestry); and the profession 
of Education itself, on which the inteflectual future of 
South Africa must so largely and directly depend. That 
the interest in the higher instruction is so real must be 
regarded as the best tribute to the efforts of those able 
and devoted men who, in various parts of this land, have 
laboured with dauntless perseverance for the improvement 
of primary and secondary education. Unstinted gratitude 
is due also to the University of the Cape of Good Hope. 
It is acknowledged on alf hands that the University, as 
the chief guardian of learning in South Africa, has done 
admirable work in maintaining a high standard of general 
education. Certainly it cannot be regarded as any dis- 
paragement of that work if, as seems to be the case, a 
widespread desire exists that South Africa should possess 
an institution, or institutions, of University rank, which, 
besides examining, should also teach. That is a natural 
progress, which is illustrated by the recent re-constitution 
of the London University itself. I am not qualified, nor 
should ] desire, to discuss the various difficulties of detail 
which surround the question of a teaching University. 
That question is, for South Africa, an eminently practical 
one; and doubtless it will be solved, possibly at no distant 
time, by those who are most competent to deal with it. 
1 will only venture to say a few words on some of the 
more general aspects of the matter. 

The primary needs of daily life in a new country make 
demands for certain forms of higher training—demands 
which may be unable to wait for the development of 
anything so complex and costly as a teaching University. 
It is necessary to provide a training for men who shall 
be able to supervise the building of houses, the making 
of roads, bridges, and railways, and to direct skilled 
labour in various useful arts and handicrafts. The first 
step in such a provision is to establish technical schools 
and institutes. Germany is, | suppose, the country where 
the educational possibilities of the technical school are 
realised in the amplest measure. In Germany the results 
of the highest education are systematically brought to 
bear on all the greater industries. But this highest educa- 
tion is not given only in completely equipped Universities 
which confer degrees. It is largely given in the institu- 
tions known as Technical High Schools. In these schools 
teaching of a University standard is given, by professors 
of University rank, in subjects such as Architecture, 
various branches of Engineering, Chemistry, and General 
Technical Science. There are, | think, some ten or eleven 
of these Technical High Schools in Germany. In these 
institutions the teaching of the special art or science, on 
its theoretical side, is carried, | believe, to a point as 
high as could be attained in a University; while on the 
practical side it is carried beyond the point which in a 
University would usually be possible. In England we 
have nothing, I believe, which properly corresponds to the 
German Technical High School; but we may expect to 
see some of the functions of such a school included among 
the functions of the new Universities in our great industrial 
and commercial towns. 

Now Technical Schools or fnstitutes, which do not 
reach the level of a (ierman Technical High School, may 
nevertheless be so planned as to be capable of being further 
developed as parts of a great teaching University. And 
the point which f{ now wish to note is this—that the 
higher education given in a Technical Institute, which is 
only such, will not be quite the same as that given in the 
corresponding department of a teaching University. Uni- 
versity education, as such, when it is efficient, has certain 
characteristics which differentiate it from the training of 
a specialist, however high the level of the teaching in the 
special subject may be. Here, however, I pause for a 
| moment to guard against a possible misconception. 1 am 


SEPTEMBER 28, 1905 | 


ECA ORE 


547 


not suggesting that the specialist training given in a 
technical institute, though limited, is not an excellent 
thing in itself; or that, in certain conditions and circum- 
stances, it is not desirable to haye such a training, attested 
by a diploma or certificate, instead of aiming at a Uni- 
versity standard and a University degree. Universities 
themselves recognise this fact. They reserve their degrees 
for those who have had a University training; but they 
also grant diplomas for proficiency in certain special 
branches of knowledge. Cambridge, for instance, gives a 
diploma in the Science and Practice of Agriculture; and 
the examinations for the diploma are open to persons who 
are not members of the University. 

But the University training, whatever its subject, ought 
to give something which the purely specialist training does 
not give. What do we understand by a University educa- 
tion’ What are its distinctive characteristics? The word 
Universitas, as you know, is merely a general term for 
a corporation, specially applied in the Middle Ages to a 
body of persons associated for purposes of study, who, by 
becoming a corporation, acquired certain immunities and 
privileges. Though a particular University might be 
strongest in a particular faculty, as Bologna was in Law 
and Paris in Theology, yet it is a traditional attribute 
of such a body that several different branches of higher 
study shall be represented in it. It is among the dis- 
tinctive advantages of a University that it brings together 
in one place students—by whom 1 mean teachers as well 
as learners—of various subjects. By doing this the Uni- 
versity tends to produce a general breadth of intellectual 
interests and sympathies; it enables the specialist to 
acquire some sense olf the relations between his own 
pursuit and other pursuits; he is helped to perceive the 
largeness of knowledge. But, besides bringing together 
students of various subjects, it is the business of a Uni- 
versity to see that each subject shall be studied in such 
a manner as to afford some general discipline of the mental 
faculties. In his book on ** The Idea of a University ”’ 
Newman says :— 


“This process of training, by which the intellect, in- 
stead of being formed or sacrificed to some particular or 
accidental purpose, some specific trade or profession, or 
study or science, is disciplined for its own sake, for the 
perception of its own proper object, and for its own 
highest culture, is called Liberal Education; and though 
there is no one in whom it is carried as far as is con- 
eeivable, or whose intellect would be a pattern of what 
intellects should be made, yet there is scarcely anyone 
but may gain an idea of what real training is, and at 
least look towards it, and make its true scope and result, 
not something else, his standard of excellence; and 
numbers there are who may submit themselves to it and 
secure it to themselves in good measure. And to set forth 
the right standard, and io train according to it, and to 
help forward all students towards it according to their 
various capacities, this | conceive to be the business of 
a University.”’ 

lt may be granted that the function of a University, 
as Newman here describes it, is not always realised ; 
Universities, like other human institutions, have their 
failures. But his words truly express the aim and 
tendeney of the best University teaching. It belongs to 
the spirit of such teaching that it should nourish and 
sustain ideals; and a University can do nothing better for 
its sons than that; a vision of the ideal can guard 
monotony of work from becoming monotony of life. But 
there is yet another element of University training which 
must not be le(t out of account; it is, indeed, among the 
most vital of all. lt mean that informal education which 
young men give to cach other. Many of us, probably, in 
looking back on our undergraduate days, could say that 
the society of our contemporaries was not the least powerful 
of the educational influences which we experienced. The 
social life of the Colleges at Oxford and Cambridge is a 
most essential part of the training received there. In 
considering the questions of the higher education in South 
Africa it is well to remember that the social intercourse 
of young students, under conditions such as a great resi- 
dential University might provide, is an instrument of 
education which nothing else can repiace. And it might 
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be added that such social intercourse is also an excellent 
thing for the teachers. 

The highest education, when it bears its proper fruit, 
gives not knowledge only, but mental culture. A man 
may be learned, and yet deficient in culture; that fact is 
implied by the word ‘ pedantry.’’ ‘t Culture,’’ said 
Huxley, ‘‘ certainly means something quite different from 
learning or technical skill. It implies the possession of an 
ideal, and the habit of critically estimating the value of 
things by a theoretic standard.’’ ‘‘lt is the love of 
knowledge,” says Tlenry Sidgwick, “‘ the ardour of scien- 
tific curiosity, driving us continually to absorb new facts 
and ideas, to make them our own, and fit them into the 
living and growing system of our thought; and the trained 
faculty of doing this, the alert and supple intelligence 
exercised and continually developed in doing this—it is in 
these that culture essentially lies.’”’ And if this is what 
culture really means, evidently it cannot be regarded as 
something superfine—as an intellectual luxury suited only 
for people who can lead lives of elegant leisure. Education 
consists in organising the resources of the human being; 
it seeks to give him powers which shall fit him for his 
social and physical world. One mark of an uneducated 
person is that he is embarrassed hy any situation to which 
he is not accustomed. The educated person is able to deal 
with circumstances in which he has never been placed 
before; he is so, because he has acquired general con- 
ceptions; his imagination, his judgment, his powers of 
intelligent sympathy have been developed. The mental 
culture which includes such attributes is of inestimable 
value in the practical work of life, and especially in work 
of a pioneer kind. lt is precisely in a country which 
presents new problems, where novel difficulties of all sorts 
have to be faced, where social and political questions 
assume complex forms for which experience furnishes no 
exact parallels, it is precisely there that the largest and 
best gilts which the higher education can confer are most 
urgenily demanded. 

But how is culture, as distinct from mere knowledge, 
to be attained? The question arises as soon as we turn 
from the machinery of the higher education to consider 
its essence, and the general aims which it has in view. 
Culture cannot be secured by planning courses of study, 
nor can it be adequately tested by the most ingenious 
system of examinations. But it would be _ generally 
allowed that a University training, if it is really successful, 
ought to result in giving culture, over and above such 
knowledge as the student may acquire in his particular 
branch or branches of study. We all know what Matthew 
Arnold did, a generation ago, to interpret and diffuse in 
England his conception of culture. The charm, the 
humour, and also the earnestness of the essays in which 
he pleaded that cause render them permanently attractive 
in themselves, while at the same time they have the 
historical interest of marking a phase in the progress of 
English thought and feeling about education. For, indeed, 
whatever may be the criticisms to which Arnold’s treat- 
ment of the subject is open in detail, he truly indicated 
a great national defect; and by leading a multitude of 
educated persons to realise it, he helped to prepare the 
way for better things. Dealing with England as it was 
in the ’sixties, he complained that the bulk of the well- 
to-do classes were devoid of mental culture—crude in their 
perceptions, insensible to beauty, and complacently im- 
penetrable to ideas. If, during the last thirty or forty 
years, there has been a marked improvement, the popular 
influence of Matthew Arnold’s writings may fairly be 
numbered among the contributory causes, though other 
and much more potent causes have also been at work. 
When we examine Arnold’s own conception of culture, as 
expressed in successive essays, we find that it goes through 
a process of evolution. .\t first he means by ** culture ”’ 
a knowledge and love of the best literature, ancient and 
modern, and the influence on mind and manners which 
flaws thence. Then his conception of culture becomes 
enlarged; it is now no longer solely or mainly esthetic, 
but also intellectual; it includes receptivity of new ideas; 
it is even the passion for “‘ seeing things as they really 
are.”’ But there is yet a further development. True 
culture, in his final view, is not only zsthetic and intel- 
lectual; it is also moral and spiritual; its aim is, in his 
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phrase, ‘* the harmonious expansion of all the powers which 
make the beauty and werth of human nature.” But 
whether the scope which Arnold, at a particular moment, 
assigned to culture was narrower cr wider, the instrument 
of culture with which he was chiefly concerned was always 
literature. Culture requires us, he said, to know our- 
selves and the world; and, as a means to this end, we 
must ‘‘ know the best that has been thought and_ said 
in the world.’ By literature, then—as he once said in 
reply to Huxley—he did not mean mierely belles lettres; 
he included the books which record the great results of 
science. But he insisted mainly on the best poetry and 
the highest eloquence. Jn comparing science and literature 
as general instruments of education, Arnold observed that 
the power of intellect and knowledge is not the only one 
that goes to the building-up of human life; there is also 
the power of conduct and the power of beauty. Literature, 
he said, serves to bring knowledge into relation with our 
sense for conduct and our sense for beauty. The greater 
and more fruitful is the progress of science, the greater 
is the need for humane letters, to establish and maintain 
a harmony between the new knowledge and those pro- 
found, unchanging instincts of our nature. 

It is not surprising that, in the last third of the nine- 
teenth century, Arnold’s fascinating advocacy of literature, 
as the paramount agency of culture, should have incurred 
some criticism from the standpoint of science and of philo- 
sophy. The general drift of this criticism was that the 
claim which he made for literature, though just in many 
respects, was carried too far; and also that his conception 
of intellectual culture was inadequate. As a representative 
of such criticism, | would take the eminent philosopher 
whose own definition of culture has already been cited, 
Henry Sidgwick: for no one, [ think, could put more 
incisively the particular point with which we are here 
concerned. *' Matthew Arnold’s method of seeking truth,” 
says Sidgwick, ‘tis a survival from a pre-scientific age. 
He is a man of letters pure and simple; and often seems 
quite serenely unconscious of the intellectual limitations 
of his type.** The critic procecds to enumerate some 
things which, as he affirms, are ‘* quite alien to the 
habitual thought of a mere man of letters.’? They are 
such as these: ‘‘ How the crude matter of common experi- 
ence is reduced to the order and system which constitutes 
it an object of scientific knowledge; how the precisest 
possible conceptions are applied in the exact apprehension 
and analysis of facts, and how by facts thus established 
and analysed the conceptions in their turn are gradually 
rectified; how the laws of Nature are ascertained by the 
combined processes of induction and deduction, provisional 
assumption and careful verification; how a genera] hypo- 
thesis is used to guide inquiry, and, after due comparison 
with ascertained particulars, becomes an accepted theory; 
and how a theory, receiving further confirmation, takes 
its place finally as an organic part of a vast, living, ever- 
growing system of knowledge.’’ Sidgwick’s conclusion is 
as follows: ‘“‘ Intellectual culture, at the end of the nine- 
teenth century, must include as its most essential element 
a scientific habit of mind; and a scientific habit of mind 
can only be acquired by the methodical study of some part 
at least of what the human race has come scientifically 
to know.”’ 

There is nothing in that statement to which exception 
need be taken by the firmest believer in the value of 
literary education. The miore serious and _ methodical 
studies of literature demand, in some measure, a scientific 
habit of mind, in the largest sense of that expression; 
such a habit is necessary, for instance, in the study of 
history, in the scientific study of Janguage, and in the 
“higher criticism.’ Nor, again, does anyone question 
that the studies of the natural sciences are instruments 
of intellectual culture of the highest order. The powers of 
observation and of reasoning are thereby disciplined in 
manifold ways; and the scientific habit of mind so formed 
is in itself an education. To define and describe the modes 
in which that discipline operates on the mind is a task 
for the man of science; it could not, of course, be attempted 
by anyone whose own training has been wholly literary. 
But there is one fact which may be noted by any intelligent 
observer. Many of our most eminent teachers of science, 
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and more especially of science in its technical applications, 
insist on a demand which, in the province of science, is 
analogous to a demand made in the province of literary 
study by those who wish such study to be a true instru- 
ment of culture. As the latter desire that literature should 
be a means of educating the student’s intelligence and 
sympathies, so the teachers of science, whether pure or 
applied, insist cn the necessity of cultivating the scientific 
imagination, of developing a power of initiative in the 
learner, and of drawing out his inventive faculties. They 
urge that, in the interests of the technical industries them- 
selves, the great need is for a training which shall be 
more than technical—which shalt be thoroughly scientific. 
Wherever scientific and technical education attains its 
highest forms in institutions of University rank, the aim 
is not merely to form skilled craftsmen, but to produce 
men who can contribute to the advance of their respective 
sciences and arts, men who can originate and invent. 
There is a vast world-competition in scientific progress, on 
which industrial and commercial progress must ultimately 
depend; and it is of national importance for every country 
that it should have men who are not merely expert in 
things already known, but who can take their places in 
the forefront of the onward march. 

But meanwhile the claims of literary culture, as part 
ef the general higher education, must not be neglected or 
undervalued. It may be that, in the pre-scientific age, 
those claims were occasionally stated in a somewhat 
exaggerated or one-sided manner. But it remains as true 
as ever that literary studies form an indispensable element 
cf a really liberat education. And the educational value 
of good literature is all the greater in our day, because 
the progress of knowledge miore and more enforces early 
specialisation. Good literature tends to preserve the 
breadth and variety of intellectual interests. It also tends 
to cultivate the sympathies; it exerts a humunising in- 
fluence by the clear and beautiful expression of noble 
thoughts and sentiments; by the contemplation of great 
actions and great characters; by following the varied 
development of human life, not only as an evclutioa 
governed by certain laws, but also us a drama full ci 
interests which intimately concern us. Moreover, as ha; 
well been said, if Hterature be viewed as one of the fir« 
arts, it is found to be the most altruistic of them all, 
since it can educate a sensibility for other forms of beauty 
besides its own. The genius of a Ruskin can quicken 
our feeling for masterpicees of architecture, sculpture, and 
painting. Even a very limited study of literature, if it be 
only of the right quality, may provide permanent spring: 
of refreshment for those whese principal studies and 
occupations are other than literary. We may recall here 
scme weighty words written by cne of the very greatest 
of modern men of science. “‘If ! had to live my life 
again,’” said Charles Darwin, ‘‘] would have made it a 
rule to read some poetry and listen 10 some music at 
least once every weck. . . . The loss of these tastes is a 
loss of happiness, and may possibly be injurious to the 
intellect, und more probably to the moral character, by 
enfeebling the emotional part of our nature.”’ The same 
lesson is enforced by John Stuart Mill, in that remarkable 
passage of his Autobiography where he describes how, 
while still a youth, he became aware of a serious defect, 
a great lacuna, in that severe intellectual training which, 
for him, had commenced in childhood. It was a training 
from which the influences of imaginative literature had 
been rigidly excluded. He turned to that literature for 
mental relief, and found what he wanted in the poetry of 
Wordsworth. ‘‘! had now learned by experience ’’—this 
is his comment—‘ that the passive susceptibilities needed 
to be cultivated as well as the active capacities, and re- 
quired to be nourished and enriched as well as guided.”’ 
Nor is it merely to the happiness and mental well-being 
of the individual that literature can minister. By render- 
ing his intelligence more flexible, by deepening his 
humanity, by increasing his power of comprehending 
others, by fostering worthy ideals, it will add something 
to his capacity for cooperating with his fellows in every 
station of life and in every phase of action: it will make 
him a better citizen, and not only a more sympathetic but 
also a more efficient member of society. 
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One of the urgent problems of the higher education in 
our day is how to secure an adequate measure of literary 
culture to those students whose primary concern is with 
scientific and technical pursuits. Some of the younger 
English Universities, which give degrees in Science, con- 
tribute to this purpose by providing certain options in the 
science curriculum; that is, a given number of scientific 
subjects being prescribed for study with a view to the 
degree of B.Sc., the candidate is allowed to substitute for 
one of these a subject taken from the Arts curriculum, 
such, for instance, as the Theory and Practice of Educa- 
tion. “This is the case in the University of Wales and in 
the University of Birmingham; and there are indications, 
1 believe, that this example will be followed elsewhere. 
Considering how hard and sustained is the work exacted 
from students of science, pure or applied, it seems im- 
portunt that the subjects from which they are to derive 
their literary culture should be presented to them, not in 
a dryasdust fashion, not chiefly as subjects of examin- 
ation, but rather as sources of recreation and changes of 
mental activity. From this point of view, for British 
students of science the best literature of the English 
language offers unequalled advantages. It may be 
mentioned that the Board of Education in J.ondon is 
giving particular attention to the place which English 
literature should hold in the examination of students at 
the Training Colleges, and has under consideration care- 
fully planned courses of study, in which portions of the 
best English writers of prose and of verse are prescribed 
to be read in connection with corresponding periods of 
English history, it being understood that the study of the 
literature shall be directed, not to philological or gram- 
matical detail, but to the substance and meaning of the 
books, and to the leading characteristics of each writer’s 
style. If, on the other hand, the student is to derive his 
literary culture, wholly or in part, from a foreign literature, 
ancient or modern, then it will be most desirable that, 
before leaving school, he should have surmounted the 
initial difficulties of grammar, and should have learned to 
read the foreign language with tolerable ease. 

When we look at this problem—how to combine the 
scientific and the literary elements of culture—in the light 
of existing or prospective conditions in South Africa, it 
appears natural to suppose that, in a teaching University, 
the Faculty of Education would be that with which literary 
studies would be more particularly connected. And if 
students of practical sciences, such as Engineering and 
Agriculture, were brought together at the same centre 
where the Faculty of Education had its seat, then it should 
not be difficult, without unduly trenching on the time 
demanded by scientific or technical studies, to provide such 
students with facilities for some measure of good literary 
training. 

A further subject is necessarily suggested by that with 
which we have been dealing—I mean the relation of 
University to Secondary Education; but on that I can 
onJy touch very briefly. Before University Education can 
be widely efficient, it is indispensable that Secondary 
Education should be fairly well developed and organised. 


Secondary Education should be  intelligent—liberal in 
spirit—not too much trammelled by the somewhat 
mechanical uniformity apt to result from working for 


external examinations, but sufficiently elastic to allow for 
different aptitudes in the pupils, and to afford scope for 
the free initiative of able teachers. It is a gain for the 
continuity of education when a school-leaving examination 
can be accepted as giving admission to the University. 
Such an examination must be conducted under the 
authority of the University; but there is much to be said 
in favour of the view that, under proper safeguards, the 
school-teachers should have a part in the examination; 
always provided that the ultimate control, and the decision 
in all cases of doubt, shall rest with the University. A 
system of school-leaving examinations for this country was 
earnestly advocated, I believe, by Mr. P. A. Barnett, who 
has achieved such excellent work for the cause of educa- 
tion in Natal. To discuss the advantages or difficulties 
of such a proposal, as they at present affect South Africa, 
would demand knowledge which I do not possess; and 
I must content myself with the expression of a 


NG. S74. VOU. 72) 


549 


hope that in days to come—perhaps in a not distant 
future—it may be found practicable to form such a link 
between the highest education and the grade next 
below it. 

But the limit of time proper for a Chairman’s address 
has now almost been reached. 1 thank you sincerely for 
the kindness and patience with which you have heard me. 
In conclusion, | would only say how entirely 1 share a 


conviction which has been expressed by one to whose 
ability, to whose generous enthusiasm and unflagging 


cforts the cause of education in this country owes an 
incalculable debt--1 refer to Mr. E. B. Sargant. Like 
him, 1 believe that the progress of education in all its 
grades, from the lowest to the highest, is the agency 
which, more surely than any other, will conduce to the 
prosperity and the unity of South Africa. For all workers 
in that great cause it must be an inspiring thought that 
they are engaged in promoting the most fundamental and 
the most far-reaching of national interests. They are 
endeavouring to secure that the men and women to whom 
the future of this country belongs shall be equal to their 
responsibilities and worthy of their inheritance. In that 
endeavour the sympathies which they carry with them are 
world-wide. As we come to see, more and more clearly, 
that the highest education is not only a national but an 
Imperial concern, there is a growing desire for interchange 
of counsels and for active cooperation between the educa- 
tional institutions of the Colonies and those of the Mother 
Country. The development of education in South Africa 
will command keen attention, and will be followed by 
earnest good wishes, not only in England but throughout 
the British dominions. One of the ideas which are bound 
up with the history and the traditions of our English 
public schools and Universities is the idea of efficient work 
for the State. Those institutions have been largely 
moulded, from generation to generation, by the aim of 
ensuring a supply of men qualified to bear a worthy part, 
either in the government of the nation, or in professional 
activities which are indispensable to the national welfare. 
In our own time, and more especially within the last 
thirty years, one particular aspect of that idea is illus- 
trated by the closer connections which have been formed 
between the Universitics and the higher branches of the 
Civil Service. The conception of work for the common- 
weal is in its turn inseparable from loyalty to those ideals 
of character and conduct by which English life and public 
policy have been built up. It is by the long and gradual 
training which such ideals have given that our race has 
been fitted to grapple with responsibilities which have 
inevitably grown, both in extent and in complexity, far 
heyond anything of which our forefathers could have 
dreamed. That training tends also to national self-know- 
ledge; it makes for a sober estimate of our national 
qualities and defects; it quickens a national sense of duty 
to our neighbour. The munificence of a far-sighted states- 
man has provided that selected youths, whose homes are 
in this land, and whose life-work may be here, shall go 
for a while to England, shall breathe the intellectual and 
social atmosphere of a great English University, and shal} 
learn to judge for themselves of the sources from which 
the best English traditions have flowed. That is excellent. 
But it is also most desirable that those traditions should 
pass as living forces into the higher teaching of South 
Africa itself, and that their spirit should animate educa- 
tional institutions the special forms of which have been 
moulded by local requirements. That, indeed, has been, 
and is, the fervent wish of men whose labours for South 
African education have already borne abundant fruit, and 
are destined to bear yet larger fruit in the future. May 
those labours prosper, and may that wish be fulfilled! 
The sooner will come the day when the inhabitants of 
this country, this country of vast and still indefinite 
possibilities, will be able to feel, in a sense higher and 
deeper than citizens of the Roman Empire could conceive, 
Cuncti gens una sumus (We are all one people’’). It 
the work which lies before us, in this Section of the British 
Association, should result in contributing anything towards 
the promotion of those great objects, by helping to elucidate 
the conditions of further progress, our deliberations will 
not have been held in vain. 
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Tue (roldsmiths’ College, New Cross, the gift of the 
Goldsmiths’ Company to the University of London, will be 
opened to-morrow, September 2y, by the Earl of Rosebery, 
BSAC To, REI Sic 


Own October 5 Prof. J. W. Judd, C.B., F.R.S., will dis- 
tribute the medals, prizes, &c., gained by the students of 
the Roval College of Science. The distribution will take 
place in the lecture theatre of the Victoria and Albert 
Museum, South Kensington, at 4 p.m. 


Tue University of Wisconsin has established a course 
in chemical engineering. esides the regular professorial 
instruction, arrangements have been made for occasional 
lectures by prominent engincers. The course, which 
covers four years, includes gas engineering and electrolytic 
work, as well as other branches of chemical practice. 


ConsEovueNnT upon the closing of Coopers Hill College, 
it has been decided that probationers for the Indian Forest 
Department will take their theoretical course at Oxford. 
The writer of an article in the Indian Forester (July) on 
the future training of the upper staff of the Indian Forest 
Department recognises several advantages in the change. 
But while approval is expressed with the nature of the 
theoretical course and the experience that will be gained 
at Oxford, it is pointed out that a practical course in 
India, as, for instance, at Dehra Dun, would afford greater 
scope and provide more useful training for the work that 
is required of Indian forest officers than sending candi- 
dates to study forestry practice on the Continent. 


THe French and Prussian Governments have recently 
established a system under which a number of young 
masters in English secondary schools may be attached for 
nu year to certain secondary schools in their respective 
countries. The authorities of the foreign Ministries of 
Public Instruction are most anxious to extend the scheme 
and to find similar opportunities in suitable English 
secondary schools for young graduates who will afterwards 
be employed in their State schools. In the opinion of the 
Board of Education, the proposal has much to recommend 
it, and, provided that proper care be exercised in the 
selection of the candidates and in the arrangements made 
for their work, it is thought that the presence of such 
teachers on the staff of a school would add materially to 
the effectiveness of the modern language teaching. Head- 
masters who are willing to cooperate and to employ such 
assistants are requested to communicate with the Director 
of Special Inquiries and Reports, Board of Education 
Library, St. Stephen’s House, Cannon Row, Westminster, 
Se 

Tue following free public introductory lectures will be 
delivered at University College, London, during October. 
Sir William Ramsay, I.C.B., Pies. will lecture on 


some advances in chemistry; Prof. L. M. Brandin on *la_ 


critique litt¢raire aun xixe siécle ’; Prof. L. W. Lyde on 
the teaching of geography to children; Prof. H. 5. Fox- 
well on some aspects of competition in modern business ; 
Prof. F. Mackarness on the origins of Roman Dutch law 
and its introduction into the British Empire; Prof. E. at: 
Gardner on architectural sculptures; and Sir John 
Macdonell on some present directions in Jegislation. In 
the department of chemistry of the college several courses 
of work have been arranged for the ensuing session, viz. 
Sir William Ramsay, K. co. B., F.R.S., will lecture on the 
inactive gases of the atmosphere, and on the physics and 
chemistry of colours; Mr. E. C. Baly will give a course 
of lectures on spectroscopy and spectrum photography ; 
Mr. J. H. K. Inglis one on recent advances in inorganic 
chemistry ; and Mr. N. T. M. Wilsmore one on electro- 
chemistry. A laboratory course in experimental psycho- 
logy, consisting of lectures and practical demonstrations, 
will be given by Mr. W. McDougall, and a course of 
about thirty lectures on advanced psychology will be de- 
livered by Prof. G. Dawes Hicks. Six lectures, open to 
the public without payment or ticket, will be given during 
November by Mr. G. UL. Yule on the vital statistics of 
England and Wales. 
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Tue Marquis of Linlithgow, Secretary for Scotland and 
vice-president of the Committee of Council! on Education 
in Scotland, is to open the Dunfermline College of Hygiene 
and Physical Training on Wednesday next, October 4. 
A correspondent writing to the Times says that the 
establishment of a college of hygiene may be described as 
an afterthought on the part of the Carnegie trust. When 
the palatial gymnasium and baths, given to his native city 
by Mr. Carnegie at a cost of about 40,000!., was approach- 
ing completion, it attracted the notice of the highest 
educational authorities in Scotland, who recognised the 
fitness of the building, with its splendid equipments, to 
supply what they considered a serious defect in the national 
provision for education, viz. the instruction of teachers in 
physical training. After careful consideration the Carnegie 
trustees, who have charge of the building, agreed to 
entertain the appeal of the experts to link the local bene- 
faction, of which they are the administrators, with a 
national service which, while bringing additional distinc- 
tion to the city, would ensure greater efficiency in the 
physical training supplied to the local schools. The lady 
superintendent of athletic instruction has been transformed 
into the principal of the physical training college, a resi- 
dence for women students has been acquired, a medical 
officer has been appointed to devote his whole time to the 
work of the college, and a course of study has been 
marked out to extend over two years and to include 
hygicne, anatomy, physiology, educational and remedial 
gymnastics on the Swedish system, games, swiniming, 
dancing, &c. 


Sin Donatp Currig’s letter to the president of Queen's 
College, Belfast, offering a sum of money under certain 
conditions for the better equipment of the college was 
submitted at a private meeting of the executive committee 
of the college fund on September 22. It was unanimously 
resolved to convey to Sir Donald Currie the thanks of the 
committee for his proposal. It was also resolved that in 
view of the munificent offer of Sir Donald Currie, the 
committee earnestly appeal to all old students of the college 
and all who are interested in the promotion of education 
in Belfast and Ulster to assist in raising the required sum 
of 20,0001. before Christmas. The Rev. Dr. Hamilton, 
president of Queen’s College, writing to the Belfast papers 
on September 23 in reference to Sir Donald Currie’s offer 
of 20,0001., says that for some time Queen's College has 
been engaged in a strenuous effort to better its equipments, 
so as to bring them into line with the scientific and 
educational advances of our time and with its own growth 
and development in recent vears. This enterprise was 
inaugurated four years ago, and, notwithstanding adverse 
circumstances, quickly attained a gratifying success. A 
sum of more than 30,000l. has been raised, by means of 
which most important additions have been made to the 
working power of the college. One laboratory has been 
built and equipped, and the foundation of a second will, it 
is hoped, be laid before many weeks have passed. If the 
college succeeds in satis[ving the reasonable conditions 
which Sir Donald Currie lays down, the fund will be in- 
creased to 7o,o00l., and the college will be placed in a 
financial position such as it never before occupied. 


Amonc the calendars and educational directories pub- 
days we notice those of the 
Northampton Institute at Clerkenwell, the Armstrong 
Ccllege at Newcastle-upon-Tyne, and the Plymouth Educa- 
tion Authority. .\t the Northampton Institute the follow- 
ing classes are worthy of mention, viz. the day and evening 
courses in mechanical and electrical engineering, in 
technical optics, and in horology. In addition to these 
there are evening courses in technical chemistry and in 
domestic economy. The Armstrong College was formerly 
known as the Durham College of Science. The college 
forms un important part of the University of the North 
of England, and the degrees of Durham in science and in 
letters, and its diplomas in enginecring, are open to 
students of this Newcastle institution. It may be noticed 
that, in addition to the biological laboratories at the 
college, a marine biological laboratery has been opened 
at Cullercoats, and by the gencrosity of the Northumber- 
land Sea Fisheries Committee is available for students. 
The agricultural department has been entrusted with the 
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scientific direction of the farm acquired for the purpose of 
experiment and demonstration by the Northumberland 
County Council. The new calendar contains full inform- 
ation of all the courses of work arranged for the coming 
session. The Plymouth directory contains an excellent 
diagram showing in a graphic manner the arrangements 
made by the local education authority to coordinate the 
work in all Plymouth schools. The classes at the school 
of science and technology make it possible for any work- 
man anxious to acquaint himself with the scientifie prin- 
ciples of his calling to do so easily. 


In order to facilitate the adoption by secondary schools 
of systematic courses in geography, the Board of Education 
has issued a circular indicating in outline the points to 
which the attention of inspectors will be directed when 
inspecting classes in this subject. Each school desiring 
the approval of the Board for its course in geography 
should be prepared to submit a course providing, first, an 
outline scheme dealing with the great land and water 
areas in such a way that on completing the course the 
pupils shall have gone through the geography of the 
world; and, secondly, a suitably graded series of exercises 
connected with the subjects included in the course. The 
Board lays it down that the aim of the teaching should be 
to produce a vivid impression of connected facts through 
considerations, such as those of cause and effect, and the 
practical bearings of the facts selected. Referring to the 
exercises, the circular states that these may consist of 
(a4) questions and answers designed to elicit, through 
causes and consequences, subject-matter for entry in the 
pupils’ note-books ; (b) notes and diagrams which should 
include worked-out problems together with original maps 
and plans; (c) mapping; and (d) field work, excursions, 
factory visits, &c. Suggestions for a four-year course in 
geography, together with an outline plan for preliminary 
instruction, are also given. The work suggested for the 
preliminary instruction as suitable for children from eight 
to twelve, and the statement of what these pupils should 
be expected to know before entering upon the four-years’ 
course, presume a standard of attainment which the Board 
can scarcely expect to be realised at present. The know- 
ledge of physiography, for instance, to be expected of these 
young people would be a credit to students several years 
older. As so few teachers of geography understand what 
is meant by the scientific study of their subject, it would 
have been an advantage if the instructions as to the prac- 
tical work to be done could have been made more explicit. 
The circular refers to ‘‘ worked-out prohlems,’’ but it 
might with advantage have included a few typical examples 
of the problems required. The real difliculty will be to find 
teachers capable of acting in the spirit of the suggestions 
made by the Board; but it is something for them to have a 
method indicated which not only is sound in principle, but 
is being put into practice here and there. The circular 
is a decided step in advance, and brings nearer the time 
when scientific instruction in geography will be general in 
schools of all grades. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Royal Society, June 8.—‘‘ The Pharmacology of Indaconi- 
tine and Bikhaconitine.’?’ By Dr. J. Theodore Cash, 
F.R.S., and Prof. Wyndham R. Dunstan, F.R.S. 

The ‘pre sent paper deals with the physiological action of 
two new ‘ aconitines,’’ which have been isolated at the 
Imperial Institute from two varieties of Indian aconite. 
One is an alkaloid, which has been named indaconitine. 
It was found in the roots of the Indian aconite, called by 
Bruhl .lconitun: napellus, var. hians, since identified by 
Stapf as a new species which has received the name of 
Aconitum chasmanthum. The other alkaloid has been 
named ‘‘ bikhaconitine,’’ being derived from one of the 
highly poisonous forms of aconite known in India under 
the vernacular name of * Bikh.“’ This aconite was named 
by Bruhl Aconitum ferox, var. sptcatum, but, has been re- 
named Aconttum spicatum by Stapf, who regards it as a 
distinct species. 

Results of experiments with 


these two substances are 
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The two aconitines, indaconitine and bikhaconitine, agree 
in their qualitative effects with the other alkaloids of this 
series, aconitine, japaconitine, and pseudaconitine, which 
have been dealt with in our previous papers. 

The toxicity of indaconitine is less than that of bikha- 
conitine towards warm-blooded animals; in this respect 
the former stands very near to the aconitine of .1. napellus, 
whilst the latter, being somewhat stronger than japaconi- 
tine, is to be referred to a position between this alkaloid 
and pseudaconitine from forms of 4. ferox, which is much 
the most active of the series. 

The depression of the respiratory function by indaconitine 
is less than that produced by bikhaconitine, and to this 
the greater toxicity of the latter is referable. Repeated 
doses of alkaloids administered at regular intervals and 
in similar fractional proportions of the lethal dose are 
followed by a more marked toxic etfect when bikhaconitine 
is administered rather than indaconitine. Towards frogs 
the toxicity of the two alkaloids under discussion is prac- 
tically equal; bikhaconitine is more active than indaconi- 
tine in reducing the respiratory activity. On the other 
hand, it is somewhat less active in abolishing the excita- 
bility of muscular and intramuscular motor nervous tissue 
(immersion experiments), and in reducing the ability of the 
muscle-nerve preparation poisoned in situ for the perform- 
ance of work sufficient to cause fatigue. The local effect 
of the two aconitines when applied to the skin by inunction 
is equal and similar to that of the aconitines already 
considered. 

Indaconitine and bikhaconitine may therefore be sub- 
stituted for aconitine and psendaconitine for internal use, 
indaconitine being administrable in the same dose as 
aconitine (from A. nepellus) and bikhaconitine in_propor- 
tion of 0-75 of the unit dose of the former, whilst for local 
cnpinethon they may be used as constituents of ointments 
in similar proportions to aconitine. 

Pseudaconine from Pscudaconitine and Bikhaconitine. 

The action of these is, towards frogs, identical. ‘Their 
toxicity appears to be practically equal and their effect 
generally similar to that of uconine (from  aconitine). 
Their action is in the main cururi-like in character. 


“On the Physiological Activity of Substances Indirectly 
Related to Adrenalin.”? By H. D. Dakin. Communi- 
cated by Prof. E. H. Starling, F.R.S. 

The following deductions are made provisionally, 
further experimental evidence is available :— 

(1) It appears that the catechol nucleus is essential for 
the production of physiologically active substances of the 
type of adrenalin. 

(2) It is of importance that the hydrogen atoms of both 
hydroxyl groups in the catechol nucleus be unsubstituted. 

(3) An alkyl group of low molecular weight (e.g. methy}, 
ethyl) attached to the nitrogen tends to produce a much 
more active substance than when an aromatic group is 
attached, whilst derivatives of piperidine, heptylamine, and 
benzylamine oceupy an intermediate position. 

(4) The reduction of ketonic bases of the type 


HO 
HOC 


until 


> C—CHR, 
a 


where R is a simple a. group, results in the pro- 
duction of bases with enurmously increased physiological 
activity. 

(5) In the substances examined there appears to be a 
connection between chemical instahility and physiological 
activity, and vice versa. 

July 8.—* An Experimental Inquiry into the Nature of the 
Substance in serum which influences Phagocytosis.’’ By 
Dr. George Dean. Communicated by Prof. J. Rose 
Bradiord, F.RUS. 

The author’s conclusions are as follows :— 

(1) As has been shown by a number of workers, e.g. 
Denys, Metchnikoff, Savtsthenko, Levaditi and others, 
there is produced in the blood scrum of animats actively 
immunised by bacterial injections a specific immune sub- 
stance which has among its properties that of preparing 
the microbe for phagocytosis. 
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(2) This immune substance is thermostable, resisting a 
temperature of 60° C. for several hours. 

(3) In normal serum there is present a substance having 
a similar action and which also resists a temperature of 
60° C. for hours, and may persist in the serum of the 
horse for years. 

(4) The experiments recorded in this paper tend to con- 
firm the idea that the substances are identical, i.e. that 
in normal serum there is present a small amount of the 
immune substance having the property of preparing the 
microbes for phagocytosis. 

(5) Cocci fully occupied by the substance from heated 
immune serum when passed through fresh normal serum 
do not remove the substance from normal serum, whereas 
fresh cocci remove a large part of it. 

(6) The conyerse of the above is also true, viz. that 
cocci fully occupied by the substance from normal serum 
do not remove the substance from immune serum, whereas 
fresh cocci do. 

(;) The thermostable substance in normal serum is no 
doubt identical with the “ fixateur’’ or ‘* substance 
sensibilisatrice ’’ of the French school and with Wright 
and Donglas’s ‘‘ opsonin.”’ 


Seeing that the terms “ fixateur’’ and “‘ substance 
sensibiltsatrice ’’ which have been employed by Metchni- 
koff’s school to include the property of preparing the 


microbes for phagocytosis are used to designate a number 
of other properties of immune serum, it may be convenient 
to adopt Wright and Douglas’s term of ‘‘ opsonin ’’ for the 
particular property in question, The only danger attached 
to such a course is that one might be led to regard the 
“opsonin’’ as actually a different substance, and not 
merely a property of immune serum. 


Paris. 


Academy of Sciences, September 18.—M. Troost in the 
chair.—Preliminary note on the total eclipse of the sun 
of August 30 at Burgos: H. Destandres. Details are 
given of the instruments set up and the observations 
attempted. Owing to clouds, the second and_ third 
contacts could not be observed. The corona was seen 
for a minute about the middle of totality. M. 
Fabry succeeded in making a photometric measurement 


of the totaf light of the corona, and an observation 
of the brightness of one of its points. M. Bernard 
also was successful in some photometric observations, 


and M. d’Azambuja in measurements of the heat spec- 
trum of the corona. Details of the work will be pub- 
lished later.—Observation of the eclipse of August 30: 
H. Andoyer. The apparatus was installed at EI-.\rrouch, 
32 kilometres from Philippeville, and the weather was very 
favourable. The object was to obtain as many direct 
photographs as possible. Forty-four were obtained, eleven 
during totality.—Observation of the solar eclipse of 
August 30 at Athens: D. Eginitis. The observations 
were made under good atmospheric conditions.—On the 
isolation of terbium: G. Urbain. In a preceding com- 
munication the author has described the separation of a 
tare earth characterised by a single absorption band 
A=488, corresponding to an element named Zs by M. 
Lecocq de Boisbaudran. This has been submitted to a 
long series of further fractionations, first as a double 
nitrate with nickel, and afterwards by precipitation with 
ammonia. The final product was 7 grams of an earth 
apparently homogeneous, for which the author proposes 
to reserve the name of terbium. The principal bands in 
the absorption spectrum are given, and the atomic weight, 
159-2 (O=16). 
New Soutu Wa ces. 

Linnean Society, July 26.—\Ir T. Steel, president, in the 
chair.—On dimorphism in the female of Ischnura hetero- 
sticta, Burm. (Neuroptera: Odonata): R. J. Titlyard. In 
February last, at Cook’s River, about a dozen beautifully 
coloured examples of the pretty little dragon-fly, Ischnura 
hetcrosticta, Burm., which appeared to be males, were cap- 
tured, together with half-a-dozen females of the ordinary 
dull blackish type. On examination it was found that, 
with the exception of three, all the supposed males were in 
reality a second form of female (form B) closely resembling 
the male. It is intermediate in shape between the male 
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and the typical female (form A), the abdomen being thicker 
than in the male, but with-the tip distinctly. enlarged ; 
while in colouring it almost exactly resembles the male, 
but bears not the slightest resemblance to the typical 
female. Both forms; however, possess the pale ptero- 
stigma on the forewing, whereas in the male this is black. 
Notes on the older Tertiary foraminiferal rocks on the 
west coast of Santo, New Hebrides: F. Chapman. The 
examination of the oldest sedimentary rocks seen and 
collected by Mr. -Mawson in the Island: of Santo proves 
them to be of Miocene: age (Aquitanian, and Burdigalian). 
A point of particular interest, brought ‘out by the present 
investigations’ is the association of Lepidocyclina with the 
excentric forms of ,Miogypsina in.the New Hebrides. 
From this it appears that [aunas, distinct in the European 
area, were living-together ‘in the New Hebrides Miocene 
sea. <A similar association of species occurs here as in the 
Miocene limestones, of Christmas Island, and also of 
Madoura, and other parts of the: Dutch East Indies, with 
which the New Hebrides marine area was most probably 
connected when these fossiliferous beach and shallow-water 
deposits were laid down.—On_. the occurrence of a bed of 
fossiliferous tuff and Javas between the Silurian and Middle 
Devonian at Cavan, Vass, N.S.W., similar in age and 
character to the Snowy River porphyries'of Victoria: A. J. 
fhearsby.—The réle of agglutination in immunitv: R. 
Greig Smith. The research has shown that (1) normal 
typhoid bacteria are incapable of being absorbed by the 
leucocytes when these haye been freed from adhering 
serum; (2) typhoid bacteria, when treated with active 
agglutinating serum which has been heated: to destroy the 
opsonins, are agglutinated and are,then englobed by the 
leucocytes ; (3) typhoid hacteria which have been grown in 
agglutinating serum, heated or not heated, are also 
absorbed; (4) while active agglutinating serum prepares 
the microbes for inception by the phagocytes, the so-called 
chemical agglutinating substances do not possess this 
property; and (5) the réle of agglutinin is, therefore, to 
coat the bacteria with a precipitate which is positively 
chemotactic towards the leucocytes; and thus, by facili- 
tating the absorption of the microbes, agglutination plays 
an active part in immunity. 
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Per Line after 
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Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S 


SFREET, LONDON, W.C. 
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—— __ GAIFFE IMPROVED 
a i WIMSHURST MACHINE. 


A Standard Instrument for Laboratory and 
Research Work. Gives absolutely uniform con- 
tinuous current for X-Rays, High Frequency, 
Wave Current, &c. No enclosure (works in open 
air), no spindle, no sectors. Plates are readily 
detachable. 


Descriptive Pamphlet gratis on apnlication from the 
Sole Agents for Great Britain and its Colonies— 


THE MEDICAL SUPPLY 
ASSOCIATION, 


228 GRAY'S INN ROAD, LONDON, W.C., 
where the apparatus may be seen working. 


CROSSLEWY’S GAS ENGINES 
BECENMEY ‘ a GREAT REDUCTION 

REMODELLED. = IN 
GAS CONSUMED. 


Represents K and L 
types, giving 3°5 H.P. Up to the end of 1904, 
| over 51,000 gas and 


~d 


and 5 H.P Ss eae ar 
respectively. ie . - oil engines had been 
(yard | | delivered, represent- 
Immediate Delivery | ing about three- 
for Stock Sizes ~~ quarters of a million 
of Engines. | ee actual horse-power. 


CROSSLEY BROS., LTD., OPENSHA WV: DIANCHESTER 
JUST YLYUBLISHED. 
Watson’s New Price List of Electro- 
Therapeutical and Diagnostic Apparatus. 


The new edition is greatly enlarged, containing 108 
pages fully describing and illustrating all standard and 
ee many new instruments at reduced prices, with notes to 
——=—=- assist in the selection of apparatus. 
TP 
——— CORRESPONDENCE INVITED. 


Post free and gratis on application, 


W. WATSON & SONS, 313 High Holborn, London, W.C. 


Established [837. Branches: 16 FORREST ROAD, EDINBURGH; 2 EASY ROW, BIRMINGHAM. 
ST SSS SS SS SSS SSP 
THE NEW NATURALISTS’ CAMERA 
a 
—e Reflex Focussing for Ordinary or 
Ie. (PATENT. Telephoto. Lenses. 


ILLUSTRATED PROSPECTUS FREE. 


o™ DALLMEVER wre 


J. HH. DALLMEYER, Ltd., 25 Newman St., LONDON, W. | 
MAKERS OF THE CELEBRATED DALLMEYER LENSES 


Printed by Ricuarp CLAY AND Sons, Lisutep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmitan 
anv Co., LimtTep, at St. Martin’s Street, London, W.C., and Toe MacmiLtan Company, 66 Fifth Avenue, New York.—THurspay, September 28, rg0s 


A AWOBIBIRIU AY 


TH URSDAY, 


Registered as a Newspaper at the General Post Office.] 


No. 1875, VOL. 72] 


JUST 


ILLUSTRATED CATALOGUE! 


NEW 
(400 pages) of 


LANTERNS & SLIDES, 


Covering our Latest Improvements ia Apparatus, and many 
Series of New Slides, including some of a Scientific and 
Educational Character. 


ISSUED. 


Sent post free anywhere for Sixpence. 


Also New Illustrated Catalogue of Sun-Dials, 
32 pages, post free. 


NEWTON & CO., 


Opticians to H.M. The King, H.R.H. The Prince of Wales, and 
the Government, 


3 FLEET STREET, LONDON, E.C. 


Apparatus 
for the 
determination 
of the relative 
conductivity 
of thin layers 
of materials. 


LEES’ 


ae 


& CHORLTON’S 
METHOD. 


Catalogue of Part IL., 
SOUND, LIGHT & HEAT, 
free on application. 


JOHN J. GRIFFIN & SONS, Ltd., 
20-26 SARDINIA ST., LINCOLN’S INN FIELDS, 
LONDON, W.C, 


mere alt OBER i 


ILLUSTRATED JOURNAL OF SCIENCE 
“To the solid ground 
Of Nature trusts the mind which builds HE aye. 


a ORDSWORTIL 


1905 " PRICE SIXPENCE 


{All Rights are Besswved. 


VERLAG von GUSTAV FISCHER IN JENA. 


| Soeben 


erschienen : 


Von Dr. phil. et med. FRIEDRICH 
CZAPEK, o. 6. Prof. der Botanik in 
Preis: 14 Mark, geb. 15 Mark. 
25 Mark, geb. 26 "Mark so Pf. 


Biochemie der Pflanzen. 


Prag. Erster Teil. 1905. 
Zweiter Teil. 1905. Preis: 


Wissenschaftliche Ergebnisse der Deutschen Tiefsee- 


Expedition ae dem Dampfer **Valdivla” 1898-1899, 
Im Auftrage des Reichsamtes des Innern brsg. von 
CARL C CHUN, Prof. der Zoologie in Leipzig, Leiter der Expe- 
dition 
Bd. X., Liefg. L. u. II. 


Petrographie. I. Untersuch- 
F. Zirkel und R. Reinisch, hee aecbron Endesbniend 


Redredschten Gesteinmateriales. Mit x Tafel und CAbbild- 
ungenim Text. Einzelpreis: 3 Mark, Vorzugspreis : 2.25 Mark. 


Kapitan W. Sachse, 


Das Wiederauffinden der Bonvet~ 
Insel durch die deutsche Tiefsee-Expe- 


dition, Mit 9 Tafeln und 1 Textabbildung. Einzelpreis: 18 Mark, 
Vorzugspreis: 16 Mark. 
Zur Erkenntnis der Kolloide, Ueber irreversible Hydrosole 
| eee EE EEEe—Ee «6 We eskerne, Wen 
RICHARD ZSIGMONDY. Mit 6 Textfiguren und 4 Tafeln. 
Preis: 4 Mark. 


NEGRETTI & ZAMBRA’S 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.— In this i instrument 
the tube is much longer than usyal. and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 inches would be marked, the tube is bent at an angle and 
the remaining 3 inches of the scale—viz. ! 29, 30, and 31— 
are extended over a tube 36 inches long. 

Tbe mercury now moving diagonal!y instead of vertically, 
travels over 12 inches of the tube to every inch on the ver- 
tical scale. 

The slightest variation, even ‘o1” to which the scale is 
divided, is at once noticeable and can he easily read without 
the aid of a vernier or magnifier. a 


Further Particulars and Prices of this and other long 
range Barometers sent on application to the Manufacturers 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
45 CORNIIILL, anv 122 REGENT STREET, 
LONDON. 


BRANCHES: 
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SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S.W. 


EVENING CLASSES commence SEPTEMBER 235. 

DAY COLLEGE COURSES commence OCTOBER 2. 

The Day College Courses consist of 30 hours per week, and are in pre- 
paration for London University degrees of B.Sc. in Mechanical and Elec- 
trical Engineering, in Chemistry, Physics and Natural Science. 

The composition fee for the Session of 3 terms is £15. 

The Evening Classes consist of similar courses at much reduced rates. 


The Technical Day Courses are arranged to extend over 3 years and pre- 
pare for Engineering, Electrical, Chemical and Metallurgical professions. 


Matbematics re ‘oy sa Me econ eee 
{<s. SKINNER, M.A. 
PAVE nCChES as race 
*L. Lownps, B.Sc., Ph.D. 
~jJ. B. Coteman, A R.C.S. 
*j. C. Crocker, M.A. 
‘F. H. Lowe, B.Sc. 
C. W. Hae. 
W. E. Oakpen. 
“~H. B. Lacey. 

WG Joie, CS, 
» *A. J. Mascen, F.(.S. 
i W. W. F. Punten, A.M.LC.E., 
| M.I.M.E., Wh.Sc 
“| * A. Macktow Smtru. 

. H. AvGHTIE. 

joa. J. Maxower, B.A, 
fe U. A. Oscuwatp, B.A. 

\ B. H. Morpuy. 


* Recognised Teacher of the University of London, 


The Laboratories and Workshops are open for Research under the 
direction of the Principal and the Heads of Departments. 

Further particulars nay he obtained on application to the SecrETARY, 
who will send a full prospectus, post free, g¢7. Prospectuses may be ohtained 


at the office, price 1d. 
SIDNEY SKINNER, M.A,, Principal. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The SESSION 1903-6 will open on THURSDAY, OCTOBER 5. 
Lectures are given io all branches of General and Higher Education. 
Taken systematically, they forma connected and progressive Course ; but 
a single Course in any subject may be attended. 

Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the Teachers’ Diploma (London) and 
for the Teachers’ Certificate (Cambridge), and also a special Conrse of 
Scientific [ustruction in Hygiene. 

Six Laboratories are open to Students for Practical Work. 

Two Entrance Scholarships will be offered for competition in June, 1906. 
The Early English Text Society's Prize will he awarded in June, 1906. 

Students can reside in the College. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

Heap oF THE DeraRTMENT—Miss M. Morton, M.A. 
Students are admitted to the Training Course in Octoher and in January. 
The Course includes full preparation for the examinations for the Teaching 

Diplomas granted by the Universities of London aud Cambridge beld 
annually in December. 
A Course of Lectures for Teachers on School] Hygiene is held on Saturday 
mornings. : 
Full particulars on application to the Principat. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Principal Cuartes A. Keane, M.Sc., Ph.D., F.1.C. 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL aud ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


Physics 


Chemistry 


Botany 
Geolagy 


Engineering 


Electrical Engineering ... 


*. Cuarres A. Keane, M.Sc., Ph.D., F.1.C., and 
Chieti.) “| H. Burrows, A.R.C.S., Pb.D., FIC. 
Physics ... R. S. Wu.tows, D.Sc., M.A. 


Metallurgy C. O, Bannister, Assoc. R.S,M. 

Mathematics ... G. M. K. Leacerr, B.A. 

Every facility for special and advanced practical work iu well-equipped 
laboratories both in the afternoon and evening. 

Also preparation for the B.Sc. Examination of London Uni- 
versity under recognised teachers of the University. 

Courses of Instruction in Glass Blowing will be given during the 
Session by Mr, A. C. Cossor. 


NEW SESSION begins MONDAY, SEPTEMBER 2s. 


For details of the Classes apply at the Office of the Institute, or hy 
Jetter to the Principac. 


W. H. DAVISON, M.A., Clerk to the Governing Rody, 


WAT ORE 


° 
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NORTHERN POLYTECHNIC 
INSTITUTE, 
WOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Tay and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


BACTERIOLOGY AND PATHOLOGY. 
KING’S COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 
Professor: R. T. Hewrert, M.D., M.R.C.P., D.P.H. 
Lecturer: H. 8S. Wicison, B.A., M.D., D.P.H. 

A Post-Graduate Class in Bacteriology for Medical Practitioners, 
Veterinary Surgeons, Analysts and others, and for the Diploma in Public 
Health, will commence on October 2, hut studeuts may enter at any later 
time. 

Instruction is also given in the Racteriology of Fermentation, in Chemical 
Racteriology, and in Clinical Pathology. 

A Course of Lectures on Pathology for candidates for the M.B, and 
other examinations will be given by Professor Hewlett on Tuesdays and 
Thursdays at 9 a.m., commencing October 5. Fee, £2 2s. 

For full particulars of these and other classes and of the facilities for 
private study and original research, apply to the Professor. 

Prospectus may be obtained fram the SECRETARY. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


PRINCIPAL—Prof, J. Werrueimer, B.Sc., B.A., F.1.C., F.C.S. 


ENGINEERING—Prof. J. Munro, A.R.C.S., M.I.Mech.E. ; Prof. 
D. Rosertson, B.Sc., A.1.E E. 

CHEMISTRY—Prof. J. Wertueimer, B.Sc, B.A., F.LC., F.C.S. 

Lecturer: G. P. Darnect-Smitnu, B.Sc., F.1-C., F.C.S. 

MATHEMATICS—E. S. Bourton, M.A.; J. W. Putsrorn, B.A. 

In addition to the above the College Staff includes seventy-nine Assistant 
Lecturers, Demonstrators, and Skilled Artisans. There are eleven Labora- 
tories, eight Workshops, Experimental Engines an Electric Ligbt and 
Power Station. 


COURSES for CIVIL, MECHANICAL, MINING and ELECTRI- 
CAL ENGINEERS, CHEMISI'S, ARCHITECTS, and BUILDERS. 


UNIVERSITY of LONDON—COURSKS for MATRICULATION 
and INT. and FINAL B.Sc. (including the Engineering Degree). 
FEE: TEN GUINEAS A YEAR. 


Calendar (6¢.) or Prospectus (free) on application to the 
REGISTRAR. 


TUITION BY CORRESPONDENCE 


by an especial unique method for all Examinations in BIOLOGY, 
BOTANY, CHEMISTRY, GEOLOGY, HUMAN PHYSIOLOGY, 
HYGIENE, MATERIA MEDICA, PSYCHOLOGY and ZOOLOGY. 


Writing reduced toa mitimum. Work directed. Test Papers corrected 
and returned. 


short 


Address Mr. FREDERICK DAVIS, 
IMPERIAL COLLEGE, 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.C. 


MATRIC., INTER., FINAL B.A. & B.Sc. 


AND OTHER ELEMENTARY AND ADVANCED EXAMS. 


Preparation by Correspondence and in Small Oral Classes. 

Able staff of high qualifications. 

Sing'e subjects inay be taken—Wethematies, Physics, Chemistry, 
Bialogy, Botany, &c. 

French and German for all exams. 

Moderate Terms—Individual Assistance—Full Notes. 


Address—Mr. H. J. SMITH, B.Sc. (Lond.), é 
Rosebery Hause, Breams Buildings, Chancery Lane, Loudon, E.C. 


For other Scholastic Adpertisements, see pages cexxiti and coxxiv, 


OCTOBER 5, 1905] 


NATURE CCXXIll 


EAST LONDON COLLEGE 
(Large East Lonpon TEcHNIcAL COLLEGE), 
MILE END ROAD, E. 

New SESSION conimences SEPTEMBER 18. 
SCIENCE AND TECHNICAL SIDE. 


F i (J... S. Harron, M.A., and 
Mathematics en oo “OW, F. S. Cuurcnit, M.A. : 
es *R. A. Lenretot, B.A., D.Sc., an 
parte Na ee AW. H. Winre, BA. B.Sc. 
Retiaen (ede wir, NsAcwOeScr ehaliy 
HATES) oe ay ai almond. Smurn, DiScas : 
Botany ah a .. >V. H. Buackman, M.A, 


*D. A. Low, M.1.M.E., and 
“| J. A. Davenrort, M.Sc. 
wo. *J. T. Morris, M.1.E.E. 


ARTS SIDE. 

Fs "J. L. S. Hatrron, M.A., and 
plaiematice 500 a a *W. FL S. Crurcm1, M.A. 
Latin and Greek... Pe .. *F. R. Earp, M.A. 

English Language and Literature *KaTE M. WARKEN. 


Engineering sig tee 


Electrical Engineering 


History T. Seccombe, M.A. 
French ct *W. G. Harrtos, B.A. 
German +. Constance B. Low, M.A. 


Recognised Teacher of the University of London. 
Fee for the full Day Course, 10 Guineas per Session. 
Numerous Scholarships of the value of £40 per annum, and tenable at 
the College for three years, are awarded by the Drapers’ Company. 
Evening Courses for the Science and Engineering degrees are also held, 
the fees for which are from Two Guineas to Five Guineas per Session. 
CALENDAR, post free 44d., on application. 


JOHN L. S. HATTON, M.A., Director of Studies. 


COUNTY BOROUGH of SUNDERLAND 
EDUCATION AUTHORITY. 
THE TECIINICAL COLLEGE, SUNDERLAND. 


ASSISTANT LECTURESHIPS 1N ENGINEERING. 
Salaries, £175 and £150. 

Owihg to the appointment of the present holders to Lectureships at the 
Manchester School of Technology, the Governors invite applications for 
the posts of SENIOR and JUNIOR ASSISTANT. The standard is 
that of a University College, and applicants for either post should be able 
to give instruction of that character. <A special knowledge of laboratory 
work is desirable for the senior post, and of drawing office practice for the 
‘unior. 

Applications to he sent in not later than Octoher 16. 


For further particulars apply to 
T. W. BRYERS, Secretary. 


Edncation Department, 
15 John Street, Sunderland, 
October 3, 1905. 


COUNTY BOROUGH of SUNDERLAND. 
EDUCATION AUTHORITY. 


TECHNICAL COLLEGE. 


ASSISTANT LECTURER and DEMONSTRATOR in MATHE- 
MATICS and MECHANICS reynired at once. Knowledge of Experi- 
mental Mechanics desirable. Salary, 4130 per annum, increasing hy 
annual increments of £10 to 4150 per annum. i 

Applications, with copies of testimonials, to reach the undersigned not 
later than Tuesday, October ro. 


T. W. BRYERS, Secretary. 
Education Offices, 1g John Street, Sunderland. 
September 22, 1905. 


BIRKBECK COLLEGE. 


HEAD OF CHEMISTRY DEPARTMENT. 


This post is vacant, owing to the appointment of Dr. Mackenzie as 
Principal of the Technical Institute, Bombay. ; 
The Council invites applications. Commencing Salary, £300. Candi- 
dates should send in applications by Monday, October 9, stating age, 
academic distinctions, experience, and enclosing testimonials. 
THE PRINCIPAL. 
Birkheck College, Breams Buildings, Chancery Lane, E.C. 


GEORGE HERIOT’S TRUST. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 


CHEMISTRY DEPARTMENT. 


Applications are invited for the Post of ASSISTANT PROFESSOR of 
CHEMISTRY. Salary, 4225 per annum. : 

The successful candidate will require to take up his duties after the 
Christmas vacation. ro 

For details of duties, apply to the Princirat, with whom applications, 
giving full particulars, and accompanied hy recent testimonials, must be 
lodged not later than October 16. 

Edinburgh, September 22, 105. 


For other Scholastic Advertisements, see pages cOxxil and cexxiv. 


BROWNING’S 


MICRO-CAMERAS. 


(© MICROKAM "-Recp.) 


A simple yet perfect Instru’ 
ment for Photographing 
Objeets under the Micro- 
scope. 


No. 1.—Mahogany ... .. 
No. 2.—Do., with Focussing 
Screen and Double Dark 
Sid cu i er oS Gas 
Do. do. (3} square) Sts. 6d. 
«Adapting either to fit Micro- 
BCODE Me ern eae 
Urass Adapter, do. 


5s. 


Science Gossip says :—‘‘ From a personal experience we can vonch 
for the fact that it is capable of doing fairly critical work, and it 
is therefore specially suitable for students in the photographing 
of botanical, entomological and histolegical specimens.” 

| Kaowledge (Microscopical Editor) says:—“ 1 have seen this class 
of camera used by ardent photographers who have wished to 
secure a photograph of a unique or interesting specimen.” 


JOHN BROWNING, Manufacturing Optician, 
78 STRAND, LONDON, W.C. 


ge 


p aren 4 
Me f 


RADIUM 
1300,000 


ACTIVITY. 


We have just received a limited 
consignment of the above, and are open 
to supply same in 5 mg. tubes at a 


REASONABLE PRICE. 
WW. MARTINDALE, 


Manufacturing Chemist, 


10 NEW CAVENDISH STREET, LONDON, W. 


Telephone: 1797 Paddington. 
Telegrams: Martindale, Chemist, London, 
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LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 
DEMONSTRATOR OF BIOLOGY. 

There is a vacancy for a DEMONSTRATOR of BIOLOGY at this 
College. The Demonstrator will be required to attend three days a week, 
to assist the Lecturer in Zoology and Botany. 5 

Gentlemen desirous of applying for this post are requested tu send in 


their names to the WARDEN not later than Octoher 25. Salary, £90 per 
annum. 


MUNRO SCOTT, Warden. 
Turner Street, Mile End, FE. 


PORTSMOUTH EDUCATION 
COMMITTEE. 


(HIGHER EDUCATION.) 
MUNICIPAL TECIINICAL INSTITUTE, 

The Committee invite applications for the position of ASSISTANT 
LECTURER for CIVIL ENGINEERING. Salary, {125 per annum, 
tising hy £5 increments to £150. 

Application Forms and particulars to he obtained from the PRinciraL 
at the Technical Institute, to whoin Forms should he returned not later 
than ‘Fuesday, Octoher 10. 


UNIVERSITY COLLEGE OF SOUTH WALES 
AND MONMOUTHSHIRE, CARDIFF. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY OF WALEs.) 

The Council invites applications for the post of LECTURER in PURE 
MATHEMATICS at a salary of £180. The appointment will he for one 
year. Applications, with testimonials or references, should he sent on or 
before Saturday, October 14, 1905, to the undersigned, from whom further 


particulars may be obtained. 
J. AUSTIN JENKINS, B.A., Registrar. 
University College, Cardiff, September 27, 1505. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(A ConsTITUENT COLLEGE OF THE UNIVERSITY or WALES.) 
Applications are invited for the Post of JUNIOR DEMONSTRATOR 
in CHEMISTRY now vacant. 
Applications and Testimonials should he received not later than Satur- 
day. October 14, hy the undersigned, from whom further particulars may 


be ohtained. 
JOHN EDWARD LLOYD, M A,, 
Secretary and Registrar. 


To SCIENCE and MATHL. MASTERS,.— 


Immediate Vacancies — (1) Mathematical Master for School in W. 
London. University man preferred. £150, non-resident. (2) Graduate 
in Science Honours for Public College. Chemistry and Physics. £200, 
non-resident. (3) Mathematical Master for County School. Graduate. 
4140, non-resident.—For particulars of the above and many other 
vacancies, address GRIFFITHS, Situ, PowetL ano Smits, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


DARLINGTON EDUCATION 


AUTHORITY. 

WANTED immediately, an ASSISTANT in the TECHNICAL 
COLLEGE to take charge of the-Chemical Department and to teach some 
other Elementary Science in the Day Classes. Salary, £rs0 per annum. 

Applications, stating full particulars, to he sent as soon as possible to 


Education Office, Darlington. THE SECRETARY. 


September 21, 1905. 


for other Scholastic Advertisements, see pages ecxxii and ccxsiil. 


Salcs by Auction. 


SALE OF NATURAL HISTORY SPECIMENS. 
TUESDAY, OCTOBER 10, av iz 50. 


MR. J. C. STEVENS will Offer at his 


Rooms, 3: King Street, Covent Garden, London, W.C., Several 
Collections of Lepidoptera, British and Exotic ; Minera’s and Fossils ; 
Heads and Horns of Big Game; Fine Skins, and many interesting 
specimens of all kinds. 
On view day prior two to five, and morning of sale 
application. 


THE CONTENTS OF THE OBSERVATORY AT 
“STARFIELD,"” CROWBOROUGH. 
TUESDAY, OCTOBER 17, aT 12.30. 


MR. J. C. STEVENS has received instruc- 


tions from the Executors of the late Dr. Isaac Roherts to Sell by 
Auction, on the premises as above, the contents of the Observatory, 
comprising a 2o-inch Pboto Reflecting Telescope with two mirrors ; 
Two Astro. Stellar Cameras ; a 7-inch Object Glass, Cooke Refractor; 
the Equatorial Stand, with Driving Clock, by Gruhb; Transit Instru- 
ment; Sidereal Clock, by Palmer; Micrometers; Two-day Ship 
Chronometer, by Farqubar; Spectroscopes; Lathe and Tools, and 
other important effects. 

May he viewed week prior from ten to four, and morning of sale. 

Catalogues and all particulars on application to Mr. J. C. Stevens, 

38 King Street, Covent Garden, London, W.C. b 


Catalogues on 


Chemist and Assistant Works Manager 


required for a responsihle position in a Works near London where 
secret and patented processes ate in operation. Commencing salary, 
4200. Investment of £2000 necessary.—Address ‘Box 1875," 
cfo NaTuRE. 


Youth, four years’ experience, wants post in 
Chemical Lab., School or Works.—Apply ‘‘Lasoratory,” c/o NATURE. 


FOR SALE.—Proceedings of Physical 


SOCIETY from commencement to present time, 18 volumes; also 
ahout r4 volumes of Abstracts, Memoirs, &c. All bound in publisher's 
case. Price £3.—Apply HeapMasTer, King's College School, 
Wimbledon Cominon. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, ee 

RETORTS, TEST TUBES, TUBING a 

FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis, Price-list sent wed) 


on application. 
SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the U.K., on sale with the following firms : 
Aberdeen, Manchester. 
A. & J. SMITH, 23 and 25 St.|JAMES WOOLLEY, SONS & 
Nicholas Street. Co., Ltd., Victoria end 
Birmingham. Neweastle-npon-Tyne. 
| F. E. BECKER, & C0. (Wand) BRADY, & MARTIN, Ltd, 
. George, Ltd., Successors), 159 G 
and 160 Great Charles Street. eeoey & TATLOGE (longo 
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complete with Furnace, 4/6 and 
The consumption of gas is the 
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hut the heat derived is three 
times as great, and a number of 
interesting experiments can be 
performed with them, which 
bave only heen possible before 
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gm Nature says:—‘'The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
carbonate to lime, but also work very wellin fusion experiments.’ 
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Furnace, and 
Hood are aé/ dis- 
tinctly stamped 
in the metal 
“ BREWSTER, 
Smith & Co., 
Lonpon." 
Beware of imita- 
tions that do not 
contain the essen- 
tial feature of this 
burner's success. 


LABORATORIES FITTED & FURNISHED THROUGHOUT, 


Our NEW CHEMICAL APPARATUS LIST post free, 1/* 
Gratis to Colleges and Lnboratories. 


OcTOBER 5, 1905] 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


{ Belmont Street. Chalk Farm, London, N.W. 


GLEW’S SCINTILLOSCOPE 


(PaTENT), 


shawers of sparks, direct from the mineral Pitch- 
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detector of Alpha rays. 
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white light, giving a very realistic idea of the cease- 

less activity of these marvellous suhstances which 

are producing the terrific bombardment causing this heautiful display. 
a= See Nature, Septemher 29, page 535. 

Glew’s Scintilloscope Superior Lens, with Extra-sensitive Pitchhlende and 
Poloninm Screens, giving brilliant effects, Complete, 7s. 6d., Post free, 
U.K. Foreign Postage extra, weight 2 ounces, 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7s. 6d. each, according to size. 

Radio-active supplies of every description, on Sale or Hire. Radium 
Bromide 1,800,000 nnits on hire for lectures. 

F. HARRISON GLEW, Radiographer (Silver Medallist, Paris, 1900), 

156 Clapham Road, London, S.W. 


WALTORE 


Shows a magnificent display of scintillations, | 


The eye sees an inexhaustible shower of stars of | 


| NEW 
X-RAY PLATE. 


THE 
SANGER-SHEPHERD X-RAY PLATE 


is undoubtedly the best plate at present 
on the market. 
Its advantages are :— 

(t) Great sensitiveness to N-Rays, thereby 
exposure. 

(2) As the result of shortened exposure enormously in- 
creased detail of structure shown in the developed 
plate. 

(3) The emulsion is in a single thin film, which does not 
frill and reduces by half the time usually taken to 
develop and fix. 


lessening 


Already in use at the principal London Hospitals. 


Prices of standard sizes, 
12x10 15x12 
17.6 30/- per doz. 


10x8 
12,6 


Pamphlet, including Developers, &c., free on application to 
the AGENTS FOR THE SALE OF THIS PLATE— 
HARRY W. COx, Lta., 


ACTUAL MAKERS of X-Ray, &c., Apparatus to the Admiralty, 
War Office, Colonial Office, Indian Government, &c., 


1a ROSEBERY AVENUE, & 15-21 LAYSTALL ST., LONDON, E.C. 


VOGEL’S 
SPECTROGRAPH. 


Two prisms of dense flint-glass enclosed 
in a strong brass case, to which the colli- 
mator and the camera are attached ; 
collimator of tin, aperture and 18in. focal 
length, with adjustable slit with micrometer- 
screw and dividing drum ; the camera is 
furnished with an achromatic double 
objective of 2in. aperture and 2gin. focal 
SY length ; size of plate, 7}in. by Sin. 

Can be seen at my Showrooms 
as below. 


DELIVERY FROM STOCK. 


PETER HEELE, 


115 HIGH HOLBORN, 
LONDON, W.C. 


Maker of Physical, Chemical, and 
other Instruments, and every kind of 
Spectroscope and Polarimeters. 


GRAND PRIX, PARIS, 1900; ST. LOUIS, 1904. 
= Telegrams: ‘*ARCTITUDE, LONDON.” 


CCXxvl WAL OUR: [OCTOBER 5, 1905 


REYNOLDS & BRANSON, Lr.) | (CARL ZEISS, | 
Chemical and Scientific | J EN A. 


Instrument Makers, Laboratory 


Furnishers & Manufacturing BRANCHES— 
Chemists. LONDON —-29 Margaret Street, Regent Street, W. 


Berlin. Frankforto/M. Vienna. Hamburg. St. Petersburg. 


Special Apparatus Set “ A,” 
Consterdine and 30)- 


Andrews’ wp 9 

“ Practical poe Suitable for Every 

Arithmetic.” 70 MODELS, Class of Scientific 
20;/- and Technical 


Research. 


PHOTO- 
MIGROGRAPHIC 


AND 


PROJECTION 
APPARATUS. 


DESGRIPTIVE LIST POST FREE. Write for Iilustrated Catalogue ‘* Mn’ post 


14 COMMERCIAL STREET, LEEDS. os free on application. y 


BROGA CALVANOW 


A suspended-needle instrument which is 
almost perfectly astatic. 

Of far higher sensibility than galvano- 
meters of the suspended coil type. 

Almost uninfluenced by stray magnetic 
fields. 

Sensibility adjustable through a wide 
range by raising or lowering the tiny controlling 
magnet. 
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of different resistance. 
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MODERN GEOLOGISTS AND THE 
MASTERS.” 

Ice or Water. Another Appeal to Induction from 
the Scholastic Methods of Modern Geology. By 
Stir [hero Gl, [hexrterddey, INCI. IBig IDK Cello, TIGRIS ie 
WoPsSites TGS Woll, i, Jp. oslicbsge, Wall Ml. 
Pp. viilit4o98. (London: Longmans and Co., 
1GOS5.\eetice 42seunet. 
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HE two volumes before us must be regarded as 
parts of a complete work itn which the author 
has set himself the task of disproving the usually 
accepted glacial theory. .\s he himself says in his 
preface, ‘‘ the two volumes now published contain a 
large part of, though not all, my supplementary 
arguments against the glacial theory; a portion 
being still reserved for a succeeding volume which 
will also contain an enlarged presentation and justifi- 
cation of the theory J substituted for it in my 
‘Glacial Nightmare,’ namely, the diluvial theory.” 

In the volumes under review the subject-matter 
may be considered under three heads:—(1) the 
theories which have been proposed to account for 
Glacial periods; (2) the efficiency of water as an agent 
of erosion; (3) the capacity of ice to produce the effects 
which have been assigned to it by modern geologists. 

(1) Theories of an Ice Age.—The four opening 
chapters of the first volume are devoted to a criticism 
of the various theories, astronomical and geo- 
graphical, which have been put forward in attempts 
to solve the problem of the Great Ice Age and of 
former periods of glaciation. Sir Henry is ever 
skilful in detecting the weak points in his opponents’ 
armour, and here, as in his book on the ‘ Glacial 
Nightmare,’’ he has an imposing array of objections 
raised by others and himself to the various explan- 
ations which have been offered. 

Our present inability to offer any adequate explan- 
ation of the Glacial period seems to be largely recog- 
nised; as Prof. Chamberlin has said, ‘‘ The riddle 
remains to be read,’’ This grieves the author greatly, 
perhaps unduly. 

“It is not encouraging,”’ he says, “to read of a 
succession of failures by men of parts and ingenuity 
in futile efforts to solve what is apparently an in- 
soluble problem; to measure the waste of thought 
and time and oil involved in these efforts of the 
geological Sisyphus to roll the glacial snowball on 
to some stable foothold, and to see it roll down the 
hill in every case into the abyss where so many 
scientific hopes and efforts lie buried.” 

But is the waste so complete as the author seems 
to imply? Though the riddle is not yet read, the 
number of facts which have been garnered during 
the process of testing the inadequate explanations 
remain for use when seeking the correct solution, 
and many a minor point has already been settled. 

The occurrence of Glacial periods is not the only 
climatic problem to which the geologist is without 
clue. We have not yet explained the existence of 
beds containing rich floras in Greenland. To the 
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ordinary geologist the evidence for a Glacial period is 
as strong as that for the former occurrence of warmer 
conditions in Greenland, and he is hardly likely to 
reject the evidence in the former case any more than 
in the latter, simply because he has not yet arrived 
at an adequate explanation of the phenomena. 

(2) The Efficiency of Water as an Agent of Erosion. 
—The author devotes several chapters to a discussion 
of the potency of the various agents of subaérial and 
marine erosion under existing conditions, and refuses 
to recognise the efficiency of these agents to do the 
work claimed for them by the great number of living 
geologists. He supports his arguments by a large 
number of quotations from various writers, ancient 
and modern, great and small. But we look in vain 
for any recognition of the principles of erosion which 
were laid down by G. IS. Gilbert in his ‘‘ Geology of 
the Henry Mountains,’’ and form the basis of modern 
writings on erosion. He quotes Mr. Harker’s paper 
on the subaérial denudation of Skye (Geol. Mag., 
1599, p. 485) to show that in that district ‘ the agents 
of atmospheric degradation, erosion and transport- 
ation, are at the present time almost wholly in- 
operative,*’? but ignores that writer’s statement con- 
cerning the great erosion of the district in Tertiary 
times. Sir Henry, in fact, does not seem to have 
recognised the importance of the ‘base-line of 
erosion’? as one of the controlling factors in the 
sculpture of a district, and this vitiates many of the 
arguments advanced in this section of the books. 

But there is much in this section that is sug- 
gestive, espectally the portions dealing with the effects 
of earth-movement and fracture in the production of 
valleys. In the ‘* heroic age’’ of geology too much 
influence was undoubtedly assigned to these effects 
in accounting for valley-formation, and one cannot 
but feel that with the swing of the pendulum, and 
owing to the importance which geologists now attach, 
and rightly attach, to agents of erosion, the influence 
of movement accompanied by fracture, at any rate 
as an indirect factor, has been unduly minimised. 

(3) The Capacity of Ice to Produce the Effects 
Assigned to it—In the two concluding chapters of 
vol. 1. and in the greater part of vol. ii., Sir Henry 
is directly at issue with the modern geologists, for 
in the majority of the phenomena which have been 
appealed to in support of the operations of ice he 
refuses to sce any signs of ice-work. Notwithstand- 
ing the ingenuity with which he argues, we cannot 
see that he makes out a case. The Glacial period 
has been established as the result of cumulative 
evidence, and although there are many differences of 
opinion on minor points, geologists are agreed as to 
the occurrence of such a period in late Tertiary 
times in consequence of what most of them consider 
to be overwhelming evidence. 

Here we must insert a 
author's *‘ old masters.’? In vol. i., p. 213, he takes 
his stand ‘t with the old masters, Hopkins and 
Whewell, Conybeare, Sedgwick and Murchison. 
These men knew something more than geology; they 
were mathematicians and physicists as well." 
Again, on p. 460 he says :—‘ I do not hesitate myself 
to confess, and to be proud of the confession, that 1 
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believe in the old men rather than in the new.” It 
is true that in these eases he is referring to special 
points, but again and again one cannot but feel in 
reading the book that the writer pays undue regard 
for authority, without considering that his ‘“ old 
masters’ were not acquainted with all the facts 
which we now possess, and that they themselves 
changed their views. Sedgwick, for instance, came 
to believe in an Ice age. Moreover, if these were old 
masters, so were Hutton and Playfair, Lyell and 
Buckland, whose views are not always so palatable 
to the author. It may be remarked, also, that a 
knowledge of mathematies and physics was not con- 
fined to the geologists of those days. One of the 
most ardent of the existing advocates of ice-erosion, 
concerning whose paper on ice action in Skye (Trans. 
Roy. Soc. Edin., vol. xl., 1901) Sir Henry is silent 
in these two volumes, was a high wrangler, and took 
a first class in physics at Cambridge. 

The theory of an Ice age was largely put forward 
owing to the existence of rounded and striated rock- 
surfaces and scratched and polished boulders. These 
resemble similar productions of modern ice to such a 
degree that the geologist has no more hesitation 
in referring them to ice-action than he has to assign 
the formation of the pebbles of a river to stream- 
action. The inference drawn from the existence of 
these phenomena has been supported by a host of 
other observations, biological as well as physical, and 
if Sir Henry should succeed in disproving the exist- 
ence of an Ice age he will also break down the 
essential principle of geology, ‘‘ that like effects imply 
like causes.” 

It would be impossible in a brief article to discuss 
all the questions raised in this part of the work. 
We must content ourselves with a few observations. 
Though reference is made now and again to the 
Greenland ice and to the ice masses of Spitsbergen, 
it is the glaciers of the alpine type to which most 
frequent appeal is made. To this we shall reeur, 
but in the meanwhile would invite the author’s atten- 
tion to yet another treatise concerning which he is 
silent, where another type of ice work is described, 
namely, I. C. Russell’s volume on the Malaspina 
Glacier (thirteenth annual report of the U.S. Geo- 
logical Survey). 

When describing the Till or Boulder-clay, the 
author quotes a description of it by Prof. James 
Geikie, and goes on to observe, ‘‘ this being with- 
out question the most typical of so-called glacial de- 
posit, it is a remarkable fact that no such deposit 
is now being made, so far as we know, by land-ice 
anywhere.’? He must have overlooked a passage in 
a paper to which he elsewhere refers, by Messrs. 
Garwood and Gregory, on the glacial geology of 
Spitsbergen (Quart. Journ. Geol. Soc., vol. liv.). 
They say :— 


“On the broad plain at the foot of Booming Glacier 
we found some square miles of a tough mud con- 
taining boulders and pebbles; it only needed to be 
dried and hardened to form an ideal Boulder Clay. 
Clearly this deposit had been laid down by land- 
nae 
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The author objects to the sharp line which is drawn 
by many geologists to show the margin of the ice 
at its period of maximum extension, and denies the 
existence of any evidence for this, arguing that the 
Boulder-clay, the masses of gravel and loam, and 
the loess are genetically connected. Of this we shall 
doubtless hear more when the third volume appears. 

Much is naturally made of the conflict of opinion 
among geologists concerning the oceurrence of inter- 
Glacial periods, and the relative importance of Jand- 
ice and floating-ice in producing the phenomena 
generally taken to indicate the oceurrence of a Glacial 
period. These questions are certainly not settled to 
everyone's satisfaction, but they in no way invalidate 
the conclusions which have been drawn as to the 
existence of an Tee age. 

Though we do not agree with the author in his 
main conclusions put forward in this section of the 
work, we must admit that much that he writes is 
worthy of consideration, even though his views seem 
exaggerated. For instance, he argues that much of 
the material forming the drifts was broken up prior 
to the so-called Ice age, and this we believe to be 
true, even though the breakage did not occur in the 
manner advocated elsewhere by the author; but if 
true, it invalidates the appeal to modern Alpine 
glaciers to prove the inadequacy of ice as an erosive 
agent. The loose materials ready to hand at the 
beginning of Glacial times would supply the ice with 
the tools for rasping and grinding. As that material 
became comminuted, unless new material was sup- 
plied in abundance, the ice would become less 
effective as an eroder. Also ice, like water, has a 
base line of erosion beneath which it cannot work. 
This line may have been reached in the case of 
Alpine glaciers, and the supply of material to the sole 
have been also largely diminished, in which case one 
can no more argue from what Alpine glaciers are 
now doing as to the effects of land ice in the Glacial 
period than one can explain the cafions of the 
Colorado by reference to a little stream which has 
established its base level. 

Throughout the work much has been made of the 
conflicting views of geulogists as to the details of 
ice action. Sir Henry is obviously greatly impressed 
with the fact that in the long and arduous attempt 
to unravel the Gordian knot the skein sometimes 
seems to have become hopelessly twisted; but he who 
carefully studies the process of disentanglement sees 
that, notwithstanding the many kinks, the tangle is 
becoming less. The author, impatient of the slow 
process, has elsewhere attempted to cut the knot, and 
will evidently give reasons for this act in the third 
volume. We fear that the attempt will not be re- 
garded as successful, either by the ‘‘ ultra-glacialists ”? 
or by geologists in genera), 

We cannot recommend the book to geological babes 
and sucklings, but it will well repay perusal by the 
advanced reader. He will forgive the “energetic 
adjectives and adverbs,’' which are hardly necessary 
to a calm and dispassionate discussion, on reading 
the author’s frank apology in the preface, The store 
of facts collected in the book is of the utmost value 
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to the student of glacial geology, though we wish 
that references to the original memoirs had been 
in all cases added. There are, as we have tried to 
show, many valuable criticisms and suggestions con- 
tained in the work. Lastly, it will prove a useful 
intellectual exercise to weigh the author’s arguments 
in the balance. For these reasons we believe that 
readers who have an extensive acquaintance with the 
facts and principles of geology will read the book 
with profit—and with pleasure. lis TE. AM 


ETE SMCOAUE 
Theoretical Chemistry. 


(CRUE NOES IORN 
By Prof. Walther Nernst. 

Revised in accordance with the fourth German 

edition. Pp. xxiv+771. (London: Macmiltan and 

Gorm lPiclpeGO5 mess. MeL: 

HE fact that three further editions of the German 
text of Nernst’s well known treatise on 
theoretical chemistry have been called for since the 
appearance of the original in 1893, affords ample tes- 
timony to its intrinsic merits. An English translation 
of the first edition by Prof. C. 5. Palmer appeared in 
189s, and this, until now, has been the only English 
version, 

During the last ten years much valuable work has 
been carried cut in the province of physical chemistry, 
and the publishers have recognised the necessity of 
bringing the English edition up to date. With that 
object Dr. R. .\. Lehfeldt has translated the whole of 
the new matter contained in the fourth German 
edition and has revised certain parts of the original 
translation. 

It has been the reviewer's experience to hear the 
original translation adversely commented upon, and 
it is perhaps to be regretted that the bulk of the old 
text remains as it was in the first edition. After 
careful perusal of the work, it 1s indeed difficult to 
suppress the feeling that a better result would have 
been attained by an entirely new translation of the 
fourth German edition. 


‘Two new chapters in the work under review deal 


with ‘* The Atomistic Theory of Electricity’? and 
““The Metallic State.” In the first of these an ac- 
count is given of the electron theory and of the 


phenomena of ionisation and electric conduction in 
gases. In the second the nature of the metallic con- 
dition is discussed on the basis of results which have 
been obtained by the study of the freezing point 
curves and of the electrical conductivity of mixtures 
of metals. These chapters form very interesting 
reading, although, of course, it has not been possible 
within the compass of seventeen pages to give more 
than the briefest outline. 

The space given to electro-chemistry has been ex- 
tended from 26 to 46 pages, and the exposition of the 
subject-matter greatly improved. The application of 
thermodynamics and of the osmotic theory to electro- 
chemical systems is now treated in separate chapters, 
and many new observations bearing on the theory of 
electrolysis have been incorporated, 

It is not possible to mention more than a few of 
the alterations and additions which have been made 
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in the text generally. One notes with pleasure that 
the somewhat: abstruse exposition of energy relation- 
ships in the introductory chapter has been made more 
lucid. The discovery of the inert gases of the argon 
series has led to much discussion of late years in 
reference to the periodic classification of the elements, 
and these recent views are summarised in the chapter 
on the atomic theory. 

Other important new sections deal with Werner's 
theory of molecular compounds, catalysis, the 
mechanism of autoxidation processes, tautomerism, 
and the kinetics of heterogeneous systems. The view 
that tautomerism is due to the co-existence in dynamic 
equilibrium of mutually transformable isomeric sub- 
stances seems to be very probable in the light of re- 
cent work. In this connection the interesting ob- 
servations of Hantzsch on the transformation of the 
tautomeric forms of nitrophenylmethane and similar 
bodies are recorded, but one looks in vain for any 
reference to Lowry's investigations on dynamic 
isomerism. In reference to the kinetics of hetero- 
geneous systems and the mechanism of chemical 
change, it is now recognised that many gaseous re- 
actions, usually regarded as taking place in a single 
phase, are possibly examples of changes essentially 
conditioned by phenomena at a boundary surface. The 
rate at which arsine or phosphine decomposes is in 
accord with the formula for a unimolecular change, 
but this agreement really affords no conclusive argu- 
ment with reference to the mechanism of the change. 
The measured rate of change has possibly nothing 
whatever to do with the chemical change involved, 
but merely with a physical change at the surface of 
the containing vessel. In a third edition reference 
should be made to this in the section dealing with the 
mechanism of reactions on pp. 362-564. 

Of necessity, much new work has had to be left 
unmentioned in the new edition, but the author is to 
be congratulated on the large amount of new matter 
which he has been able to introduce without appre- 
ciable alteration in the size of the volume. With the 
issue of this second edition one may confidently 
anticipate that Nernst’s bool will still maintain its 
position as one of the classics of theoretical chemistry. 

Jale AY, 1D). 


STOKES’S MATHEMATICAL 
EUPIBT RS 
Afathematical and Physical Papers by the late Sir 
George Gabriel Stokes, Bart. Vol. v. Pp. xxv 
+370. (Cambridge: The University Press, 1905.) 
Price 15s. 
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HE speedy completion of the reprint of Stokes’s 
papers is matter of congratulation to the dis- 
tinguished editor, to the Cambridge Press, and to all 
students of mathematical physics. The general char- 
acter of the contents of this concluding instalment 
is sufficiently described in the following extract from 
Prof. Larmor’s preface :— 
“Tt will be observed that the present volume repre- 


sents the period in which Sir George Stolses’ scien- 
tific activities were mainly expended in the work of 
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and in giving assistance to the investigations of 
others. The volume thus consists largely of addi- 
tions and notes originally appended to memoirs by 
other authors.”’ 


Hence, although we mect abundant evidence of 
Stokes’s constant occupation with scientific subjcets, 
and of the characteristie generosity with which he 
placed his powers at the service of others, we miss 
something of the more spontaneous aetivity which 
characterised his earlier period. We find vartous 
proofs, however, that the subjeets whieh had first 
fascinated him were never long absent from his 
thoughts; and occasionally they receive a flash of un- 
expected illumination. We may cite the various notes 
on water-waves, the brilliant little paper on semi-con- 
vergent serics, and the admirable interpretation of 
Prof. Hele-Shaw’s experiments on the flow of a 
viscous liquid between parallel plates. We have also 
a reeord of the keen interest which in the last few 
years of his life he took in the subject of Réntgen 
rays. The lIceture (p. 256) which he gave to the Man- 
chester Literary and Philosophical Society in 1896 was 
written out (with the help of reporters’ notes) after 
delivery; bright and genial as it is, it gives no 
adequate idea of the buoyant freshness and vivacity 
which characterised the oral exposition. 

The volume includes, by a happy determination, a 
collection of the papers set by Stokes in the mathe- 
matical tripos, and in the old Smith's Prize examin- 
ation. It is well known that through this unusual 
channel several important scientifie results were first 
made known to the world; for example, the notion of 
group-velocity, and the famous ‘t Stokes’s Theorem,” 
respecting which we have an interesting historical 
note by Prof. Larmor. We suspect that a mathe- 
matieal antiquarian might make further interesting 
‘finds.’ If we are not mistaken, we detect prior 
publications of a remarkable theorem relating to the 
infinite product for sin x, and of a definite integral 


property of Bessel’s functions, which are usually 
attributed to Weierstrass and to H. Weber re- 
speetively. Of course, no one, least of all Stokes 


himself, would attach much importanee to the ques- 
tion of priority under these conditions; but such 
instances are of interest as showing, in unexpected 
directions, the singular vigour and independence of 
Stokes’s mind. 

The Royal Soeiety obituary notice, with its authori- 
tative «appreciation of Stokes’s scientific researches by 
one of his keenest admirers and disciples, forms a 
fitting accompaniment to this monumental publica- 
tion. The volume is further adorned by an excellent 
photograph by Mrs. Myers, of date 1892. 

The scientific world will await with great interest 
the publication of the “ volume of biographical char- 
acter, to be occupied in part by a selection from Sir 
George Stokes's voluminous seientifie eorrespondenee, 
including some unpublished manuscript material,” 
which is promised in the preface. The great energy 
with which Prof. Larmor has discharged his present 
honourable tasl justifies the hope that we shall not 
have to wait too long for the proposed supplement. 

ISL, We 
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OUR BOOK SHELF. 


Notes on the Drawings for Sowerby’s “ English 
Botany.’’ By F. N. A. Garry. Reprinted from the 
Journal of Botany, 1904-5. Pp. 276. (London: 
West, Newman and Co., 1905.) Price 6s. 


Tue series of volumes known as ‘‘ English Botany” 
was begun in 1790 by James Sowerby, the botanic 
artist, who engaged Dr. James Edward Smith, the 
possessor of the Linnean collections and founder of 
the Linnean Society, to deseribe the plants depicted by 
him. .\t first the name of the draughtsman only 
appeared on the title-page, but in 1795 a preface to the 
fourth volume by Smith acknowledged his authorship, 
and he was mueh annoyed in after years by ‘‘ the flip- 
pancy with whieh everybody quotes ‘‘ Sowerby,” 
whom they know merely as the delineator of these 
plates, without adverting to the information of the 
work, or the name of the author.’? The artist and 
those who followed him preserved the original draw- 
ings of the phanerogams and vascular cryptogams, 
which ultimately came into the possession of the 
trustees of the British Museum, and are now in the 
department of botany. Here are to be found the 
drawings, with impressions from the original plates, 
and also from the third recast edition, laid down side 
by side on the same sheets. The drawings (which 
had been submitted to Smith for his eritieism and his 
text which aceompanied them) bear many notes and 
directions to the engraver, which are of great interest 
as showing not only the state of botany at the time, 
but mentioning the numerous contributors of plants 
to the worl and its supplement. Mr. Garry has done 
excellent serviee in the laborious task of transeribing 
and editing these notes, whieh can now be read by 
those who have not seen the originals themselves. 
Turning over these pages, the writer is reminded of 
the days when, more than thirty years ago, he first 
made acquaintanee with the drawings in the old 
rooms of the department at Bloomsbury, recalling the 
charm they possess for all who eare for the history 
of the native plants of Great Britain. 

Without going into detail it would be impossible to 
set out many most interesting items which are to be 
found in the pages of this modest reprint from the 
two years’ supplements to the journal in which they 
made their first appearance. We have here glimpses 
of a big book in the making, which extended in the 
first instance to thirty-six volumes and elosed in 1814 
with a general index. Further discoveries and greater 
discrimination of critieal forms indueed the beginning 
of a supplement in 1831, whieh dicd out in 1866 
in its fifth volume; the text in these later volumes 
was by many hands, amongst them the most active 
and critieal of the botanists of the day. These last 
plates are now in the Fielding herbarium at Oxford, 
whenee they were borrowed by the author so as to 
complete his work. 1B}, 15. Me 


lL Text-book of Chemical Arithmetic. By Horace L. 
Wells. Pp. vii+ 166. (New York: John Wiley and 
Sons; London: Chapman and Hall, Ltd., igos.) 


Price 5s. 6d. net. 
Ix the preface it is stated that this book ‘tis de- 
signed especially for the use of students of quan- 


titative analysis, many of whom, even after having 
taken extensive courses in higher mathematies, show 
little ability to solve simple chemical problems. Cer- 
tain portions of the worl: are suitable also for the use 
of those who are studying elementary chemistry.”’ 
It appears, therefore, that an American professor is 
no better off than his English cousin in this matter 
of student arithmetic The difficulty is two-fold. In 
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the first place, the student has never been taught 
urithmetic in relation to actual measurements, but 
has been cxercised in fictitious transactions with 
oranges and nuts, rods, poles or perches, and vats 
into which liquor flows at the rate of so many gallons 
a minute and out of which it flows (notwithstandng 
the dwindling pressure) at another exact and steady 
rate. The result is that the student has no idea of 
the relation of magnitude to measurement, and no 
opinion whatever on the subject of significant figures ; 
he cannot use logarithms or a slide-rule, and 1s un- 
practised in contracted methods of computation. In 
the second place, it is very likely that he has no sound 
idea of proportion. Given a student in this condition 
—and it is still the common case—the teaching of 
what is called chemical arithmetic becomes a serious 
part of the duties of a teacher of chemistry. The 
fundamental numbers of chemistry—the atomic 
weights—are proportional numbers, and it may be 
said without exaggeration that the failure to realise 
this and the inability to see how proportional numbers 
may be used for the calculation of absolute weights, 
locate the real pons asinorum of elementary chemistry. 
In these circumstances any well considered attempt 
to expound the elements of chemical arithmetic is 
to be welcomed, and Prof, Wells has certainly suc- 
ceceded in writing something on the subject which is 
likely to be very useful. He does not quite descend 
to the meanest capacity, but he deals in a very clear 
way with the meaning of figures and the limits of 
accuracy in measurement and computation. He also 
gives a good survey of the chief types of chemical 
problems, including all kinds of analyses and the cor- 
rections of gas volumes. Great pains are taken to 
impress the student with the importance of using 
common sense and judgment whilst performing arith- 
metical operations, and to this end sect rules and 
stereotyped formule are avoided. An appendix to the 
book contains tables, including a well printed set of 
five-figure logarithms. Altogether the work is one 
that may be warmly recommendcd to the notice of 
[english teachers. Noe 


The Physics and Chemistry of Mining. By T. 11. 
Byrom. Pp. xiit+ 160. (London: Crosby Lock- 
wood and Son, 1905.) Price 3s. od, net. 


Titls clementary class-book supplies information re- 
quired for such examinations as the Board of Educa- 
tion principles of mining, stage i. The idea is a good 
one, as the principles of pure seience upon which 
mining practice is based are apt to receive scant 
attention in mining classes. The author, who is 
chemist to an important colliery company, has, as 
lecturer at the Wigan Technical College, hecome 
acquainted with the needs of students, and he gives 
in concise form mueh useful information regarding 
the atmosphere, the laws relating to the behaviour of 
gases, the diffusion of gases, the composition of the 
atmosphere, water, earbon, fire-damp, combustion, 
coal dust, explosives, the composition of coals, the 
analysis of coal, the strata adjoining the Coal- 
measures, Magnetism and cleetricity. The language 
is simple, and chemical symbols are sparingly used. 
There is, however, a want of uniformity in nomen- 
elature that might confuse the beginner. The terms 
‘carbonate of magnesium ”’ (p. 96) and “ magnesia 
carbonate *’ (p. 125), ‘iron oxide and aluminia ’’ (p. 
46) and ‘iron peroxide and alumina” (p. 125) are 
examples. The author, too, should not have included 
Cumberland haematite among the ironstenes, nor 
granite among the strata adjoining the Coal- 
mcasures. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts fitended for this or any other part of Nature. 
No notice is taken of anonymous communications. | 


On the Absorption Spectrum of Benzene in the Ultra- 
violet Region. 


In the Transactions of the Chemical Society for August 
Messrs. Baly and Collie, referring to the previous work of 
Baly and Desch (Trans. Chem. Sec., tgo4, Ixxxv., 1029, and 
1905, IXxxvii., 7o6) on the absorption spectrum of acetyl- 
acetone and its derivatives und the conclusions arrived at, 
namely, that the absorption band is caused by dynamic 
isomerism, or rather isodynamic changes, are led to infer 
from the occurrence of bands in the spectrum of benzene 
that these also are caused by the making and breaking of 
the carbon bonds in the molecule of the substance. 1 have 
given a similar, but not identical, explanation of the cause 
of the bands in the spectra of uric acid, murexide, and the 
ureides, and have pointed out that there is but little difficulty 
in accepting a like explanation in order to account for 
the bands in aromatic hydrocarbons, seeing that this would 
harmonise with Wekulé’s view of the constitution of 
benzene. The particulars are contained in two papers 
communicated to the Cheinical Society on May 17, but as 
they are still unpublished 1 cannot refer to them in detail. 

Messrs. Baly and Collie consider all the possible phases 
in change of linking between the six carbon atoms in 
benzene, and assign a band to cach phase. In doing this 
they feel justified in assuming that an even number of 
carbon atoms is concerned in each individual process, and 
in accordance with chemical evidence it could scarcely be 
imagined otherwise. They argue that there are only seven 
different makings and breakings of bonds possible, to 
which seven different absorption bands should belong, and 
on investigating the spectrum of benzene they find only 
seven bands. Seven bunds were phntographed (Phil. Trans., 
1879), as they remark, by Huartley and Iluntington, but 
no measurements are given. The wave-lengths of lines 
in the ultra-violet had not been determined at that time 
(1878), with the exception of the principal lines of cadmium 
measured by Mascart, hence the reason for the absence 
ol measurements. 

In a subsequent observation (llartley and Dobbie, 
“Notes on the Absorption Spectrum of Benzene,’ Trans. 
Chem. Soc., 1893, Ixxiii., 695) seven bands were photo- 
graphed and measured, but one of these appeared to differ 
frnm the others in constitution, and it was indicated as 
doubtful; it is also a feeble band. The general character 
possessed by the first six bands was most distinctly marked 
in the four strongest; each was stronger and generally 
sharper towards the side where the rays of shorter wave- 
lengths lie, and was weakened in the opposite direction, as if 
the bands were composed of groups of lines occurring closer 
together and being stronger towurds the more refrangible 
edge. Baly and Collie appeur to have overlooked some 
points of importance in this communication, since they 
state that Hartley and Dobbie found only six bands, and 
that the measurements of the actual heads of the bands 
are not given. They give a series of numbers derived from 
Hartley and Dobbie’s measurements which for comparison 
with their own are printed in a parallel column. The gist 
of the paper by Hartley and Dobbie was to show the 
structure of the benzene absorption spectrum partly by 
measurements and partly by the aid of a photograph. 
The bands which distinctly showed the structure were 
numbered, but unfortunately the manner in which the 
photograph was reproduced failed to render delicate details 
which were visible on the original plate. The statements 
contained in the paper appear, however, to have been 
clearly and fully understood by W. Friederichs, who photo- 
graphed the vapour of benzene with a Rowland grating. 
He found fifty-six bands of absorption in its spectrum in 
the ultra-violet, which are arranged in eight groups, and 
he compared the principal lines of each group with the 
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points of maximum absorption, or most persistent edges 
in each of the bands measured by Hartley and Dobbie. 
This is shown in the [following statement quoted from his 
paper (Wilhelm Friederichs, Zeit. fur qwissenschaftliche 
Photographie, B. iii., 154-164, 1905). 

I have added in italics the wave-length numbers corre- 
sponding to Baly and Collie’s oscillation frequencies for 
comparison :— 


Vapour. Solution in alcohol. : 
Friederichs. Hartley and Dobbie. Difference. Baly anne Collie. 
A A 

(1) 2070 3o8 2681 “ts II 2087 
(2) 2633 es — ae ~~ 2056 
(3) 2588 2599 11 oa 2610 
(4) 2526 2541 a 15 oe 2554 
(5) 2458 2485 27 2484 
(6) 2404 2429 ne 25 24IS 
(7) 2356 2376 % 20 a 2350 
{S) 2305 2330 an 25 oe — 


He points out that the bands ol the substance in solu- 
tion which without doubt correspond with those of the 
vapour are all shifted towards the red, as might be 
expected, but that the shift appears to be greater the 
smaller the wave-lengths of the absorbed rays. The com- 
parison of Baly and Collie’s numbers with those of Hartley 
and Dobbie is very interesting in this connection, inasmuch 
as they show a close general agreement in their divergence 
from the measurements of Friederichs. Furthermore, the 
following points may be noted :— 

First, the omission of the second band in Hartley and 
Dobbie’s spectrum; second, the omission of the eighth band 
by Baly and Collie; third, there is a close agreement 
between Hartley and Dobbie’s and Baly and Collie’s 
numbers in the first, fifth, sixth, and seventh bands, but 
the two sets of measurements for the third and fourth 
bands differ more widely than the others. 

It may be mentioned that the second very narrow 
band is visible on the photographs taken by Hartley 
and Dobbie, though it can scarcely be considered as 
measurable; no doubt a longer exposure would have 
rendered it more plainly. Those who have measured 
similar series of bands in the visible region, for example, 
those in the spectrum of potassium permanganate, which 
are also eight in number, will appreciate the close 
approximation of the above figures. 

W. N. Harter. 

Royal College of Science, Dublin, September 19. 


Rhymes on the Value of z. 


Tue following rhyme is in imitation of the French 
and German verses given in Nature (August 17) in which 
the number of letters in each word correspond to a numeral 
in the value of x. The three concluding lines are some- 
what obscure; it seems to have occurred to the author 
that the method is a misuse of language, and he expresses 
the hope that Nature will take a more lenient view than 
Dr. Johnson might be imagined to express. 


To the Editor of NATURE. 
Sir,—I send a rhyme excelling 
3) Aes 2) 
In sacred truth and rigid spelling. 
2 6 5 a & 8 


Numerical sprites elucidate 


9 fe is) 
For me the lexicon’s dull weight. 
a 2 8 8 4 6 
If * Nature” gain, 
2 6 4 
Not you complain, 
a 8 8 
Tho’ Dr. Johnson fulminate. 
3 2 7 2 


F.R.S. 
NOL 1875, VOl. 721 


NALOKE 


[OCTOBER 5, 1905 


The Celtic Pony. 


L.,’’ of “The Farées and 
Iceland,”’ in NaTURE of September 21 (p. 506), I was 
surprised to read that 1 had credited Prof. Ewart “ with 
being the first to regard Przewalsky’s horse as a variety 
of Equus caballus."’ I have just re-read the paragraph 
relating to the wild horse in my ‘* Appendix on the Celtic 
Pony,” and I can find no passage which, it seems to me, 
could by «any possibility be made to bear this strange 
construction. 

Sanson’s subspecies E. c. hibernicus appears to include 
all the various ponies of the British Isles, the Breton in 
France, as well as the horses of Iceland, Norway, and 
Sweden. It has been recognised for some time past that 
the Icelandic horses are of two different types, while the 
Swedish horses are admittedly very mixed. Moreover, as 
a result of a recent tour in Norway, it has become evident 
to me that there are in that country at least two distinct 
kinds of native horses (represented by the pure [jord horse 
and the Gudbrandsdal horse). In view of these consider- 
ations, the statement that the Ccltic pony is ‘* probably 
inseparable ’’ [rom the somewhat heterogeneous assemblage 
(as it now appears to be) included under FE. c. hibernicus 
becomes a little obscure. But, as "'R. L.’’ points out, 
1 did uot make this statement. I grant, however, that it 
might have been better had I made some allusion to this 
matter. 

But why I should have been expected in an ‘* Appendix 
on the Celtic Pony ’’ to have entered into a discussion as 
to the proper technical name to apply to E. prsewalskyt 
or to have recorded an irrelevant criticism of Prof. Ridge- 
way's new name of E. c. libycus, 1 am at a loss to under- 
stand. Francis H. A. MARSHALL. 

The University, Edinburgh, September 24. 


Ixy a review, signed “ R. 


GREEK ARCHAAOLOGY.* 


‘T HE archeologist justly ranks himself as a con- 

tributor to the world’s knowledge on the same 
level as those who discover previously unknown forces 
in nature or new facts in the life-history of animals, 
extinct or living. Archeology, which is a branch of 
the great science of anthropology, discovers and cor- 
relates new facts in the early history of civilisation. 
Greek archeological discovery must always be of 
most especial interest, since it tells us of the origins of 
that early civilisation of the Mediterranean basin 
from which our present-day culture is derived. One 
of the most welcome yearly publications dealing with 
the subject is the ‘‘ Annual of the British School at 
Athens,”’ the tenth volume of which lies before us. It 
deals with the British work of 1903-4, besides con- 
taining independent articles on matters of archz- 
ological interest. 

Dr. Arthur Evans's work at Knossos does not 
occupy so much space in the ‘‘ Annual’? as usual. 
The discoveries of the year, while most interesting, 
were not so new and epoch-making as those of former 
years, and the chief find, the tombs of ‘“ Ja‘far’s 
Papotra "' (rod TCapep 7 Momotpa) and Isdépata, are 
described by Dr. Evans in a separate communication 
to Archacologia. The first-named tombs, on a hill 
north of the Knossian palace, were of various types; 
(1) chamber-tombs approached by a dromos; ‘in 
many cases these contained clay coffins, in which the 
dead had been deposited in cists, their knees drawn 
towards the chin’’; (2) shaft-graves; (3) pit-caves, 
“or pits giving access to a walled cavity in the side 
below.” In 2 and 3 the skeletons were extended 
at full length. On the hill of Isépata, about two 
miles north of Ja‘far’s Papoura, avery fine tomb, no 
doubt that of a king, was found, with a smaller one 
by its side. The larger consisted of a square chamber 
of limestone blocks, eight metres by six, ‘‘ with the 


1 ‘The Annual of the British Schoo! at Athens," No. x. Session 1903-4. 
(London : Macmillan and Co., Ltd.) 
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side walls arching in ‘ Cyclopean’ fashion towards a 
high gable,” which had long ago been quarried 
away. The lofty entranee-hall was approached by an 
imposing rock-cut dromos. ‘‘ In the floor of the main 
chamber was a pit-grave covered with slabs. Its 
contents had been sifted for metal objects in antiquity, 
but a gold hairpin, parts of two silver vases, and a 
large bronze mirror remained to attest the former 
wealth of such. A large number of other relics were 
found seattered about, including repeated clay im- 
pressions of what may have been a_ royal seal. 
Specially remarkable among the stone vessels is a 
porphyry bow! of Minoan workmanship, but recalling 
in material and execution those of the Early Egyptian 
Dynasties. Many imported Egyptian alabastra were 
also found, showing the survival of Middle Empire 
forms besides others of Early Eighteenth Dynasty type. 
Beads of lapis fazuli also oeeurred, and pendants of 
the same material, closely imitating Egvptian models, 
Four farge painted jars with three handles ifustrate 
the fine ‘architectonic’ style of the Later Palace of 
Knossos, in connexion with which the great 
sepulchral monument must itself be brought.” 

The form of this square-chambered mausofeum is 
unique, and may be compared as a contrast with the 
tholos or beehive tombs of the Greek mainland. Dr. 
Evans says that he was 
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In the palace itself interesting finds were made. A 
section cut in the western court enabled more accu- 
rate notes of the stratification of the ancient remains 
to be mude, resulting in a further subdivision of the 
Minoan period and a more accurate placing of the 
polyehrome (‘f Kamdres’’) pottery as belonging to 
the stratum ‘* Middle Minoan If.” The fKamaéares 
pottery is known by Egyptian evidence to be contem- 
porary with the twelfth dynasty. The palace as 
it stands is late Minoan, which corresponds with the 
Egyptian evidence, which dates the Keftians who 
brought vases of the grand Knossian style to Egypt 
as contemporary with the eighteenth dynasty. Be- 
neath the Minoan strata was found a deep Neolithic 
stratum going down to the virgin rock. From_ the 
modern surface of the ground to the base of ‘* Early 
Minoan J.”’ (the sub-Neolithic period) measures 
5 m. 33 em. in depth; the Neolithic stratum is 
6m. 43 cm. The date s.c. of the eighteenth dynasty 
and the late Minoan palace is roughly 1500; that of 
the twelfth dynasty and Middle Minoan 11. about 
2200. ‘* Middle Minoan 1].”’ is 2 m. 50 em. below the 
surface; the virgin rock is 7 m. 75 em. From_ this 
the great age of human settlement at Knossos will be 
seen at a glance. .\ peculiarity of the Knossian site 
is that the late Minoan remains are found almost 


tempted to recognise in it 
the traditional tomb of 
Idomencus, but that the 
other tomb near by, 
whieh is cut in the rock, 
is hardly considerable 
enough to be taken for 
that of Meriones, which 
tradition placed beside 
the other. Nevertheless, 
Dr. Evans's identification 
may be correct; the 
important tomb on the 
slope of the hill looking 
towards Knossos and 
Herdkleion would natu- 
rally be identified by the 


later Greeks as the rest- 
ing-place of one of the 
greatest heroes of the 
island, and any other tomb close by, whether it were 
as large as the first or not, would then be dubbed the 
grave of his legendary companion. 

Another interesting discovery was made outside the 
limits of the palace in the shape of a Minoan paved 
way feading due west from the ‘‘ Stepped Theatral 
Area” discovered in 1g03 towards the modern road 
to Candia. By the side of this were found magazines 
with interesting deposits of inscribed tablets ap- 
parently referring to the contents of the ancient royal 
stables and armouries; chariots, wheels, and yokes 
are pictured on them, and large numbers of arrows. 
Close by were found bundles of the very arrows men- 
tioned on the tablets. A later Roman causeway over- 
lay part of this road, but this was evidently merely 
a coincidence, for that the knowledge of the old road 
was lost after the close of the Minoan period is 
shown by the fact that during the early Hellenic 
(** Geometrical’) age a well was sunk over the old 
Minoan way and driven right through it. This is a 
very interesting proof of the entire break in culture 
between the Mycenawan and ‘‘ Geometrical’? peoples 
in Crete, and is a strong argument in the armoury 
of those who believe that the Minoans or Mycenzeans 
were not Greeks in our sense of the word at all, but 
a totally different race probably of non-Indo-European 
speech. 
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Fic. 1.—Two polychrame vessels of the Middle Minoan Period. From the Palace at Knossos. 


| immediately beneath the modern surface of the 
ground. This points to the place having been kept 
| clear of later buildings, the tradition of its sanetity 
and heroic associations having always persisted. 

An earlier western fagade of the central court was 
also discovered, and further cists belonging to the 
first period of the later palace, in the magazines. 
The discovery of fragments of reliefs in these cists 
(one of them, representing the head of a charging 
bull, was identified by one of the workmen as a por- 
trait of the devil) led Dr. Evans to suppose the 
existence of upper halls, to which the reliefs had be- 
longed, above the magazines. These halls seem un- 
doubtedly to have existed, and a ramp fed up to them 
from the ‘“‘ Stepped Theatral Area.” 

These are all very interesting results, and show 
how much there is still to be discovered at Knossos. 

The excavations of the British School at .\thens at 
Palafkastro are described by Messrs. Dawkins and 
Currelly. The remains of a shrine of the Cretan 
snake-goddess (analogous to those at Knossos and 
Gournia) were found, besides some interesting larnax- 
burials. Mr. Dawkins gives a careful analysis of the 
pottery found in the town ruins, and a very useful 
comparative table of the strata of the Minoan period, 
with illustrative examples from Cretan and non- 
Cretan sites (p. 195). Mr. H. R. Hall publishes a 
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photograph of an important Egyptian tomb-painting 
depicting Minoan ambassadors bringing rare vases 
of Cretan workmanship to the court of Queen Hatasu 
or Hatshepsu at Thebes. 

In connection with the point raised anent the 
Minoan way, already described, at Knossos, that 
there was a great gap in history between the last 
(presumably nan-Aryan) Minoans and the first (Aryan) 
Hellenes, we may note that Mr. R. 5. Conway 
returns to the charge in defence of the “ Aryanism ”’ 
of the Minoans in another article on the Eteocretan 
inscriptions of classical times, which he considers to 
represent the speech of the Minoan Cretans. ‘There is 
no proof of this whatever, and even if Mr. Conway 
were to succeed in proving the Indo-European 
character of this late ‘‘ Eteocretan ’’ language up to 
the hilt, this would not in the least shake our convic- 
tion that the old Minoans spoke a non-Indo-European 
tongue. The craniological and archeological evidence 
must be taken into consideration as well as the philo- 
logical, which can apparently be twisted into meaning 
anything that the investigator wishes. The crani- 
ologist assigns the Minoans to the ‘‘ Mediterranean ”' 
race, to which the ancient Egyptians also belonged; 
and the archeologist brings the Minoan and Egyptian 
cultures back almost to a common origin. Further, 
Mr. Conway’s idea goes counter to those of many of 
the philologists themselves, especially NKretschmer, 
whose view that the pra-Hellenic speech of Greece 
was non-Aryan agrees with the results of craniological 
and archzeological research, and is generally accepted 
now. 

This completes the list of articles dealing directly 
or indirectly with the Minoan or Mycenzan antiqui- 
ties, the relics of the prehistoric culture of Greece. 

Mr. Dawkins contributes an interesting philological 
article, entitled ‘‘ Notes from Karpathos,’’ describing 
the linguistic phenomena of that little known island, 
which he visited two years ago. The dialect seems 
to be more divergent from that of Crete than might 
have been expected. It presents all the peculiar 
dialectical phenomena of the Southern 42gean. Such 
pronunciations as ‘‘hyaloshorzho ” (yyadaSepze) for 
Kadoyewpiov, which strike one so forcibly in Crete, are 
well represented. | Aberrant grammatical forms are 
not uncommon. The old third plural in -o:(v) sur- 
vives. Here we have a considerable difference from 
Cretan practice, which prefers third plural in- ve: 
“they went,’ in Cretan épvyaves is in Karpathian 
épv'yaov), and “ they are walling,’ Cretan zarovve, 
is in Karpathian aarovov), which sounds quite 
“Attic.’? This is an interesting survival. Articles of 
this kind are of great use and value. 

Mr. M. N. Tod and Mr. E. S, Forster add contri- 
butions to epigraphic scholarship, and the latter also 
describes Laconian topography and archeological 
sites. Mr. A. J. B. Wace has an article on Greek 
grotesque figures as charms against the evil eve. 
The modern Hellenes wear charms in the shape of 
little silver or coral figures of hunchbacks (gobbi or 
gobbetti) for the same purpose. é 

Dr. Schafer’s German article on ‘“ \ltagyptische 
Pflige, Joche,"’ is apparently published in the 

Annual’? on account of the ancient Egyptian basket 
figured on p. 140, which is of the same type as the 
Greels liknon, discussed by Miss Jane Harrison in her 
note on the ““Mystica Vannus lacchi,”? which follows. 
Otherwise one would have thought that its proper 
place would have been found in an Egyptological pub- 
lication. The Berlin Museum has a large collection 
of ancient Egyptian agricultural implements, which 
are, however, of course all, with the exception of a 
fine plough and the basket aforesaid, of well known 
trpes equally well represented in other museums. 

1505 IR. teleiii., 
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SOUTH .JFRICAN MEETING OF THE 
BRITISH ASSOCIATION. 


ETTERS from local correspondents in South 
Africa have just brought us some notes upon the 
recent meeting of the British Association. During 
the progress of the meeting several cablegrams which 
appeared in the Times were summarised in these 
columns, so that many of the matters mentioned by 
our correspondents have already been recorded. Dr. 
J. D. F. Gilchrist has sent us an account of the part of 
the proceedings of the asseciation at Cape Town, and 
the following particulars in so far as they are con- 
nected with Cape Town are from his communication. 
As, following our usual custom, we have arranged 
with officers of the sections for reports of the proceed- 
ings at sectional meetings, it is unnecessary now to 
give any account of these meetings. 
~ Dr. Gilchrist states that as early as August 6 some 
of the British Association visitors began to arrive in 
Cape Town by the Tintagel Castle; eighteen more 
arrived on August § by the Aildonan Castle, and forty- 
three by the Durham Castle on August 12. The main 
body, however (eighty-six), including most of the 
official party, arrived by the Saxon on Tuesday, 
August 15. 

The vovage of the main party was favoured by 
excellent conditions of weather, and the usual routine 
of life and entertainments on board was diversified 
by lectures by members on appropriate subjects of 
interest, and in one or two cases by scientific worl, 
such as the collecting of plankton and temperature 
observations of sea and air. .\ few advance copies 
of *‘ Science in South Africa,” a handbook prepared 
on the occasion of the visit, were on board, and 
afforded some insight into the scientific work and 
problems engaging the attention of South Africans. 

On arrival at Cape Town Docks the passengers 
were transferred to the train waiting alongside, and 
about 10 a.m. on August 15 arrived at the main 
station, where they were met by the mayor, the 
hospitality committee, and others. The council of the 
association met at 12 noon and the general meeting at 
2 p.m., and the formal business was quickly got 
through. 

The details of the somewhat extensive programme 
were in an advanced state of preparation, the general 
plan and coordination of the whole having been under- 
taken by a central organising committee for South 
Africa, the local details by the several reception com- 
mittees at the seven local centres to be visited. These 
local committees were subdivided into entertainment, 
hospitality, excursions, and finance subcommittees. 

Great assistance was rendered by Mr. Silva White, 
assistant secretary of the British Association, who 
arrived some weeks before the first meeting and took 
over the gencral direction of, and responsibility for, 
the arrangements. He arranged for the services of 
four assistant secretaries, who were instructed as to 
the details to be carried out on certain sections of the 
programme allotted to them, an arrangement which 
was fully justified by the subsequent results. 

The formal business of the association commenced 
with the presidential address, which was delivered 
on the evening of August 15 in the City Hall, which 
had just been completed in time for the meeting. 
The work of the various sections began the following 
day, and occupied the mornings from Wednesday, 
August 16, to Friday, \ugust 18, half the sectional 
work being transacted at Cape Town and half at 
Johannesburg. 

In the afternoon of August 16 there was a large 
attendance at the Governor’s garden party, and in the 
evening the Mayor met the visitors at a reception in 
the City Hall. 
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A large number of papers were read on the morn- 
ings of the two following days. .\s a special feature 
of the papers and presidential addresses was their 
hearing on South African questions, exceptional 
interest was taken in the sectional proceedings. 

The following excursions were made on .\ugust 
17:—(1) botanical exeursion to the Kloof Nek ; 
(2) visit to Groote Schuur for lady members of the 
British Association by invitation of the Loyal 
Women's Guild of South Africa; (3) visit to the 
Central Electric Station of the Cape Town Corpor- 
ation. In the evening a lecture was given in the 
City Uall before a crowded audience on “‘W. J. 


Burchell’s Discoveries in South Africa,’ by Prof. 
E. B. Poulton, F.R.S. 
The afternoon of August 15 was devoted to 


excursions; and a reception was held by Sir David 
and Lady Gill at the Royal Observatory. In the 
evening a lecture was given in the City Hall on 
“Some Surface Actions of Fiuids*’ by Mr. C. V. 
Boys, F.R.S. ; 

Saturday, August 19, was devoted entirely to the 
following” excursions :—(1) geological excursion; 
(2) Wellington; (3) De Beers Explosive Works; 
(4) Houts Bay; (5) Groot Constantia and Tokai; 
(6) Robben Island; (7) Stellenbosch; (8) Admiralty 


Works at Simons Town and Marine Station at St. | 


James; (g) Table Mountain vid Saddle Face; (10) 
Table Mountain via Wynberg; (11) Table Mountain 
wid Kasteel Poort. 

Dr. W. Flint (librarian to the Houses of Parlia- 
ment), who accompanied the association throughout 
its entire journey, has undertaken to send Nature 
some account of the Natal, Johannesburg, and 
Rhodesian proceedings. The following notes are 
from a letter just received, with the promise of a 
further instalment by the next mail. 

On the termination of the meeting in Cape Town 
the main body of the members of the association pro- 
ceeded to Durban in the Union Castle steamers Saxon 
and Durham Castle. The former steamer left the 
docks on Friday evening, August 18, and _ its 
passengers were debarred from taking part in the 
numerous Cape Town excursions which had been 
arranged for the Saturday. The Saxon passengers 
had, however, the advantage of brief visits to Port 
Elizabeth and East London, at each of which ports 
of call a few hours were spent, and hospitality was 
tendered by the mayor and citizens. The Durham 
Castle proceeded direct to Durban, and, making a 
record passage, arrived a little in advance of the mail 
steamer. A party of some thirty persons elected to 
proceed to Durban overland in one of the trains pro- 
vided by the Cape Government, which was _pro- 
ceeding to Durban to meet the steamers. A special 
geological excursion through the Hex River Pass on 
to the Karroo captured a few enthusiasts, who, under 
the gnidance of Mr. A. W. Rogers, of the Cape Geo- 
logical Survey, spent a few days which proved to be 
of great interest. These members necessarily had_to 
deprive themselves of the pleasure of the Natal section 
of the tour. The trip overland to Durban, which 
occupied four nights and three days, was unanimously 
voted a great success, and as several of the passengers 
are proceeding to England by Beira and the east 
coast, the opportunity of seeing the Narroo was much 
appreciated. 

The two days spent in Durban and the neighbour- 
hood were very fully occupied, the hospitable ideas 
of the mayor and his numerous helpers having pro- 
vided a very attractive programme. Tuesday morn- 
ing, August 22, was occupied in settling down and 
taking the bearings of the town, and early in the 
afternoon a public welcome was tendered by the 
mayor, Mr. Henwood, to which Prof. Darwin re- 
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sponded. .\ garden party generously given by Sir 
Benjamin Greenacre, for which very elaborate prepar~ 
ations had been made, was partly spoiled by a heavy 
thunderstorm, but large numbers braved the down- 
pour and were rewarded by seeing a tew of the glories 
of the Berea. 

Two lectures were given in Durban to very large 
audiences. Mr. Douglas W. Freshfield discoursed on 
““ Mountains—the Highest Himalaya,’ and Prof. 
W. A. Herdman on ‘‘ Marine Biology.” 

The second day in Durban was ocenpied chiefly with 
excursions. Perhaps the first place was taken by the 
entertainment provided by the Hon. Marshall Camp- 
bell at the Mount Edgecombe Sugar Estate. The 
contrast afforded by a Zulu war dance and a demon- 
stration by Christian native girls was an object lesson 
which many were glad to have seen. 

The excursion to Umkomaas was scarcely less 
enjoyed, the romantic subtropical scenery being a 
revelation to many of those who were privileged to be 
present. The botanists especially seemed to revel in 
the opportunity, the wealth of Strelitzias in their 
native habitat being particularly attractive. 

On Thursday morning, August 24, the whole party 
left in four trains, to be known henceforth as A, B, 
C, and D trains, and arrived about mid-day in Maritz- 
burg. The journey is one of the most attractive in 
South Africa, passing in its earlier stages through 
sugar, banana, and pine-apple plantations, and ascend- 
ing rapidly to the Botha Hill heights, from which 
views of singular extensiveness and beauty are 
obtained. On reaching Maritzburg admirably com- 
plete arrangements were found to have been made, 
and members found themselves welcomed with great 
cordiality by Mr. A. WW. Kershaw, the Mayor, and a 
host of willing citizens who had thrown themselves 
with great zeal into their task. 

His Excellency Colonel Sir H. E. McCallum held 
a garden party at Government House which was a 
very successful function, and in the evening the Town 
Hall was thronged when His Excellency and the 
Mayor gave addresses of welcome. Colonel Bruce 
followed with a lecture on ‘ Sleeping Sickness ”” 
which created great interest. 

On the following day there were visits to the 
Government experimental farm and the Government 
laboratory, but it is to be feared that these were some- 
what overshadowed by the Kafir dance and wedding 
which took place at Henley. The wedding was that 
of a young hereditary chief, and was preeeded by the 
various dances and ceremonies customary on such an 
occasion. Never, probably, were so many photo- 
graphs taken on a single day in Natal. The cameras 
were legion, and some of the photographers were not 
content with less than two or three dozen of pictures. 

In the evening the young Natalian member of the 
official party, Mr. H. D. Ferrar, by special request, 
gave a lecture on ‘‘ Antarctic Regions,"’ he having 
been a member of the Discovery Antarctic Expedition. 

Both in Durban and Maritzburg all members of 
the association had free use of the municipal trams, 
and nothing was Ieft undone to ensure the comfort 
and enjoyment of the visitors, who in their turn were 
loud in their praises of the reception accorded. 


TWO REPORTS OF THE FRENCH 
GLACIER COMMISSION, 


RECORD of observations on snowfall and 

avalanches undertaken by the Forestry Depart- 
ment of Savoy during 1904 on the south-west flank of 
Mont Blane is contained in a paper entitled ‘* Observ- 
ations sur l’Enneigement et sur tes Chutes 
d’Avalanches,”’ issued by the Commission francaise 
des Glaciers (Paris: Club Alpin francais), The 
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Raper is a continuation by M. Mougin of his report 
or June, 1903, and deals with the results obtained 
fromm the seven instruments placed at appointed 
stations between the village of Houches and the 
Aiguille du Gotter. Unfortunately, the snow-gauge 
placed on the Aiguille du Gotiter was destroyed by a 
party of young students from Geneva who attempted 
the ascent of Mont Blane without guides in 1902. 
On the Téte-Rousse, again, the instrument was found 
completely empty; fortunately, however, the platform 
snow-recorder, placed on the glacier, enabled an esti- 
mate of the snowfall to be made. 

The general results derived from the records of 
these seven stations show that between tooo metres 
and 3200 metres the snowfall increases with altitude, 
but the results are not altogether satisfactory. Thus 
the record at 2100 metres gives a fall equivalent to 
0-3194 mm. of water only, whereas the stations above 
and below show falls of 1-848 mm. and 0.491 mm. 
respectively. 

Even if the upper station is excessive, the station 
above at 2850 metres at the Pierre-Rondestill shows 


an increase, being 0.4461 mm.; it is possible, there- | . 
Bs : Bele 1, | those which have already occurred, and any that may 


fore, that the mouth of the instrument has become 
blocked by a film of verglas. With regard to the 
large fall recorded at 2550 metres, it is possible that 
here we have the altitude at which the greatest pre- 
cipitation takes place. The loss of the instrument at 
the summit of the Aiguille du Goititer is all the more to 
be regretted on this account, as it would undoubtedly 
have thrown light on this point, and it is to be hoped 
that the instrument may speedily be replaced 

The report gives a detailed description of the instru- 
ments used. These consisted of horizontal boards 
placed one metre above the ground, and also of 
Vallot’s snow-gauges of a modified design. 

Comparative experiments were made during the 
winter at Chambéry between the official rain-gauge, 
the Vallot tubes, and the snow-table. The results 
are expressed in tables and by curves. No useful 
comparisons could be made between the rain-gauge 
and the Vallot tubes, but the results obtained with the 
jatter instrument are compared with those obtained 
with the snow-table, and are expressed both in depth 
of snow and amount of water melted. The small 
number of snowstorms during the winter of 1902-3 
was also unfavourable to any definite conelusion 
being arrived at; further experiments are required. 

The report ends with tables showing the snowfall 
and number of avalanches which fell in Savoy during 
1902, also the damage done to forests, roads, and 
water-courses, and accidents to men and animals. 

Another report received from the Commission 
frangaise des Glaciers deals with the observations 
by M. Paul Girardin on the glaciers of Maurienne, 
Vanoise, and Tarentaise during August and Septem- 
ber, 1903, and also with the glaciers of the massif of 
La Vanois in 1903, by J. A. Favre (Extrait de 
VAnnuaire du Club .\lpin frangais, vol. xxx., 1903). 
M. Girardin arrives at the conclusion that these 
glaciers are retreating, the amount varying in 
different glaciers and even in different lobes of the 
same glacier. The general law is, therefore, com- 
plicated by local shade, &c. Retreat is most marked 
where surface moraines are absent, while those 
covered thickly with débris are more stationary. The 
rate of retreat has, however, diminished during the 
last ten years. 

In the massif of the Vanoise we find the same 
story. Glaciers like the Grands-Couloirs, Pelvoz, &c., 
are all losing in thickness. In the case of the Pelvoz 
a new medial moraine has appeared owing to the 
marked ablation, while a glacier marked on the map 
north of the Col d’Aussois has completely dis- 
Appeared. E. J. G. 
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Second and Third Meetings. 


MONG the various points brought under notice, 
the president, Dr. Pernter, stated that M. 
Violle wished that his proposals made to the meeting 
at Southport on the question of solar radiation should 
be discussed. After considerable deliberation, it was 
resolved that the principal observatories should be 
requested to make observations of solar and terrestrial 
radiation. Measurements should be made daily, those 
of solar radiation at 11h. a.m. or from 11h. a.m. to 
th. p.m., and those of terrestrial radiation at 1oh. 
p-m. or from toh. p.m. to 12h. p.m. The apparatus 
used should be exclusively Angstr6m’s compensation 
actinometer. 

Upon the subject of excessive rainfall, Dr. Landa, 
of the k.k. hydrographisches Central-Bureau (Vienna), 
proposed (1) that meteorological otfices should be in- 
vited to inquire into the causes of origin of cases of 
excessively heavy rainfall over large areas, ineluding 


oceur in future, in the districts under their super- 
vision, and to publish the results of their investi- 
gations, and (2) that it should be recognised as useful 
to investigate the historical documents of various 
countries for particulars of abnormal meteorological 
occurrences, such as floods, droughts, very severe 
winters, &c., and to classify and publish the results 
of their researches. é 

The classification of meteorological stations, accord- 
ing to the nature of the work carried out, was referred 
to the International Meteorological Committee, as 


was also the definition of such phenomena as hoar- 
1 


frost, silver-thaw, glazed frost, &c. 

On the important question of long series of homo- 
geneous observations, necessary for the study of 
secular variations, the conference adopted Dr. Hell- 
mann’s proposal that central meteorological offices 
should establish in their respective organisations one 
or more secular stations, according to the extent of 
the country, and should carry on the observations as 
uniformly and continuously as possible. At the same 
time, the conference expressed the hope that old 
series of observations might be critically discussed 
and published. 

On the proposal of M. Rosenthal, the conference 
requested General Rykatcheff to undertake, on the 
part of the Central Physical Observatory, St. 
Petersburg, the publication of a summary of the 
results of observations made during the last century. 
Dr. Hellmann was requested to assist in the prepar- 
ation of this useful worl. 

Prof. von Bezold raised the question ef the status 
of the conferences of directors, and of the Inter- 
national Meteorological Committee; he thought they 
should maintain an official character, so far as 
possible, and that the number of meetings should be 
as few as practicable. .\fter considerable discussion, 
a proposal by Dr. Hellmann was adopted, viz. that 
the conference should request the International 
Meteorological Committee to draw up a_ standing 
order relating to the International Meteorological 
Organisation, at the same time taking note of the 
historical development of the committee. This rule, 
dealing with conferences of directors, the inter- 
national committee, and the subcommittees, should 
be submitted to the next conference of directors for 
discussion. 

M. Froc made a communication respecting the 
organisation of the meteorological service of the 


1 An account of the opening meeting appeared in Nature of Septem 
2t(p. 510). 
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Chinese Maritime Customs. We have not yet received 
the protocol of the last meeting, but we may state 
that it included reports of the various commissions. 

With regard to the Solar Commission appointed in 
1903, complete arrangements were made for bringing 
together all data necessary for the study of simul- 
taneous solar and terrestrial changes. Letters had 
been received from Prof. Hale and M. Deslandres 
placing their photospectroscopic results at the disposal 
of the commission. 


INTERNATION VE UNION POR COOPERATION 
IN SOLAR RESEARCH. 
ae 


last the importance of solar research is assert- 

ing itself, even in the minds of some who in 
the past have shown it scant favour. It is not a little 
remarkable that during last month two international 
bodies held meetings, both of them concerned with 
solar observations, the one, the Solar Commission, 
established in 1903, which met at Innsbruck, dealing 
with them in relation to the meteorological changes 
on the earth, the other, the Solar Union, established 
in 1904, which met at Oxford, dealing with the 
physics of the sun itself. There is thus fortunately 
a sharp-cut line between these two efforts to advance 
our knowledge, and we hope that both bodies will 


ultimately find out the best ways of doing this. In 
a preliminary circular we read :— 


The number of internatinnal organisations having eon- 
siderably inereased fately, it is desirable that overlapping 
of the work of different organisations should be avoided 
as much as possible. .\s far as solar research is concerned, 
a committee on questions dealing with radiation and the 
connection of solar and terrestrial phenomena has been 
appninted by the International Meteorological Committee. 
It will probably be found advisable to omit for the present 
the investigation of the relation of the sun-spot cycle to 
meteorological phenomena from the programme of the 
union; but the question of the solar constant being of 
fundamental importance must form [rom the beginning an 
essential portion of its work. The astronomical and 
meteorological aspects of solar radiation are, however, very 
different, and there is no reason to doubt that some 
arrangement can be made by which the efforts of the 
Meteorological Committee and those of the Union on Solar 
Research may be united. 


We have not yet received the official protocols of the 
Oxford meeting, but some points may be referred to. 
The meeting was well attended, the following foreign 
men of science being present :—-Prof. Kk. Angstrom, 
Acad, Sci. (Stockholm); Prof. \. Belopolski, Acad. 
Scin(ocmlbetersoun 2) whi @irerdse\st..oocot hrances 
Cte. de la Baume Pluvinel, Ast. Soc. of France; Mr. 
H. Deslandres, Ast. Soc. of France; Prof. W. S. 
Eichelberger; Mr. Fabry, Physical Soc. of France; 
NicGoe bee hicleeNatescaduesci(\Nashineton)s, Nic 
Hansky, Acad. Sci. (St. Petersburg); Mr. J. Janssen, 
Acad. Sci. (France); Prof. W. H. Julius, Acad. Sci. 
(Amsterdam); Prof. H. Wayser, German Physical 
Soc.; Mr. Perot, Physical Soc. of France; Prof. E. 
Weiss, Internat. Assoc. .\cad.; Prof. Wolfer. 

Dr. Janssen was elected honorary president, and 
Sir Wm. Christie president, of the meeting. 

Among the many resolutions passed were the follow- 
ing, laying down the principles which should be 
followed in the proposed cooperation :— 


(1) Cooperation is desirable in the various branches of 
solar research sueh as visual and photographie observations 
of the solar surface, visual observations of prominences 
and observations of the solar atmosphere with speetrohelio- 
graphs of various types. 

(2) When an institutinn has collected and coordinated 
results from various sources, members of the union shall 
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be requested to place their observations at the disposal of 
the said institution. 

(3) In the case of investigations which have not yet been 
thus eolleeted and coordinated, special committees specially 
nominated by the union shall be charged with the work of 
preparing and carrying nut the need{ul cooperation. 

(4) It is proposed forthwith to organise such cooperation 
in two branches of researeh :— 

(a) The study of the spectra of sun-spots. 

(b) The study of the reeords, by means of the H and K 
light, of the phenomena ol the solar atmosphere. 

(5) The committee lays special stress on the facet that, 
notwithstanding the obvious utility of cooperation in certain 
cases, individual initiative is the chiel factor in a very large 
number. It is as much the duty of the union to encourage 
original researches as to promote cooperation. 


Much time was spent in discussing the constitu- 
tion of the union, and several committees were 
appointed. There were most interesting discussions 
on solar radiation, Prof. Angstrém describing his 
instrument which has now been taken as the 
standard, and we may add that as this subject is also 
dealt with by the International Meteorological Com- 
mittee, Prof. Angstrom has been appointed chairman 
of the committees appointed by both organisations. 
The executive is to consist of a committee with Prof. 
Schuster as chairman, and a ‘t computing bureau ” is 
suggested at Oxford in charge of Prof. Turner, which 
is to deal, if necessary, with classes of observations 
not already provided for. 

The next meeting is to be held at Meudon in two 
years’ time. 


NOTES. 
We notice with much regret that Sir William Wharton, 
K.C.B., F.R.S., died at Cape Town on September 29 from 
enteric fever and pneumonia, at sixty-two years of age. 


We regret to see, in the Athenaeum, the announcement 
of the death, in his sixty-ninth year, of Dr. W. von Bezold, 
professor of physics and metcorology at the University of 
Berlin, and director of the German Meteorological Institute. 


Tre death is announced of Dr. A. H. Japp, author of 
a life of Thoreau, several works on natural history, and 
“Darwin and Darwinism.” 


Tue International Congress on Tuberculosis was opened 
at Paris on Monday, October 2, by the President of the 
French Republic. Dr. Heérard, the president of the 
congress, gave an address on international medical con- 
gresses, and the services which they have rendered in the 
struggle against consumption. Addresses were then given 
by the foreign delegates, and by M. Loubet. 


A Reuter message from Gothenburg reports that a 
severe shock of earthquake was felt on September 26, 
1.30 p.m., at Lundby, in the island of Hisingen. Sub- 
terranean rumblings were heard, and the houses suddenly 
began to rock so violently that inner and outer walls were 


cracked. The disturbance lasted about a minute. 


News has been received from Samoa that a volcanic 
eruption occurred on the Samoan islands on the morning 
of August 21. The eruption was preceded by a violent 
earthquake shock, which destroyed a large number of 
buildings. During the eruption large masses of material 
were ejected, and for five days lava flowed over mire 
than four miles of the surrounding country. 


Ir is officially reported that a case of cholera oceurred 


! in Berlin on September 23, the victim being a canal barge- 


man on one of the Berlin canal harbours. 
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THE provisional programme for the session 1904-6 has 
now been published by the Royal Geographical Society. 
The first meeting will be held on November 6, when an 
introductory address will be given by the president, Sir 
George T. Goldie, K.C.M.G., F.R.S. The paper for the 
evening will be ‘‘ Travels in the Mountains of Central 
Japan,” by the Rev. Walter Weston. On November 20 
the paper will be ‘ First Exploration of the Hoh-Lumba 
and Lobson Glaciers (tlimalaya),’’ by Mrs. Fanny Bullock 
Workman; on December 4, ‘‘ Exploration in the Abai 
Basin, Abyssinia,” by Mr. H. Weld Blundell; and on 
December 18, ‘‘ Exploration in New Guinea,” by Mr. 
C. G. Seligman. Other provisional arrangements include 
the following papers:—Colonel Sir T. H.  Holdich, 
K.C.M.G., will deal with ‘“Unexplored India’*; Prof. 
J. W. Gregory, F.R.S., takes up ‘‘ The Economic Geo- 
Sraphy of Australia’; Baron Erland Nordenskjéld will 
lecture on ‘‘ Explorations in Bolivia and Peru ’’: and Pref, 
Alleyne Ireland on ‘‘ The Philippine Islands.”? Mr. G. F. 
Scott Elliot will read a paper on “ The Geographical In- 
fluences of Water Plants in Chile,’ and Mr. Laurence 
Gomme on “ Maps of London.’’ In the research depart- 
ment, Sir Clements R. Markham, K.C.B., F.R.S., will 
lecture on the subject ‘‘On the Next Great Arctic Dis- 
covery: the Beaufort Sea.’’ In this lecture Sir Clements 
Markham will advocate detailed investigation of the un- 
known region lying between Prince Patrick Island and the 
New Siberian Islands. 


Tue Bureau of the Government Laboratories of the 
Interior has issued a Bulletin (No. 25) containing two 
articles by Mr. R. C. MeGregor on birds from various 
islands of the Philippine grovp. Several species are de- 
scribed as new, among the most interesting of which is 
perhaps a new owl of the genus Otus. Illustrations are 
given of the enormous nesting-mounds of the Philippine 
megapode and of the nests and eggs of three remarkable 
species of swifts from the archipelago. 


THE contents of the Zoologist for September include an 
illustrated article by Mr. R. B. Lodge on birds nesting 
in Andalusia (in the course of which allusion is made to 
the devastation among the bird-fauna caused by the late 
drought), and the second instalment of the editor’s essay 
on extermination, Much interesting information will be 
found in the latter with regard to the destruction of 
animals cavsed in different parts of the world by floods, 
drought, pestilence, &c. 


Birps obtained from the islands lying between Kiushu 
and Formosa form the subject of an illustrated paper com- 
municated by Mr. M. Ogawa to vol. v., part iv., of 
Annotationes Zoologicae Japonenses. Coloured plates are 
given of a Garrulus, a woodpecker, and a heron of the 
genus Nannnenus, described as uew. Special interest 
attaches to the description, by Mr. 11. Sauter, of a riband- 
like fish from the Sagami Sea regarded as indicating a 
new genus and species ([jtmata dofleini) of the small and 
peculiar family which the author considers to be typified 
by the Japanese and Indian Ateleopus, the new genus 
being characterised by the subterminal mouth and short 
ventral fins. 


THE mutual affinities of the species of cray-fishes of the 
genus Cambarus forms the title of the only biological 
paper in No. 180 of the Proceedings of the American Philo- 
sophical Society. The author, Dr. A. E. Ortmann, finds 
that the commonly accepted division of the genus into five 
groups is not based on natural affinities, which has led to 
some erroneous conclusions with regard to geographical 
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distribution. Observations on columbium and tantalum, 
by Mr. E. F. Smith, and an inquiry into the pressure and 
rainfall conditions of the trades monsoon area, by Mr. 
W. L. Dallas, are the titles of ather articles. 


THE entomological collection of the natural history 
branch of the British Museum will shortly be angmented 
by the collection of beetles bequeathed by the late Mr. 
Alexander Fry, which has been already deposited in the 
building. lt is reported to be the finest collection of its 
kind in the country, and although not especially rich in 
types, contains an unrivalled series of weevils and longi- 
corns. The total number of species in the collection is 
reported to be about 72,000, represented by some 200,000 
specimens, many of these species being new to the museum. 
The cabinet includes the collections made by the late 
Mr. John Whitehead in Borneo and by Mr. W. Doherty 
in the Malay Archipelago generally. The bequest also 
includes a number of valuable entomological books. It 
may be mentioned that the collection of domesticated 
animals in the north hall of the museum has been recently 
enriched by the gift of statuettes of two famous race- 
horses, namely, ‘' Persimmon,’’ the property of His 
Majesty the King, and his son ‘ Zinfandel,’’ owned by 
Lord Howard de Walden; H.R.H. the Prince of Wales 
being the donor of the one and Lord Howard de Walden of 
the other. 


Tne fourth part of the thirty-third and the first part 
the thirty-fourth volume of Gegenbaur's Morpholo- 
gtsches Jahrbuch contain an exceedingly interesting and 
important article on the papillary ridges and grooves om 


Fic. 1.—Two examples of the plantar surface of the right hind-foot of the 
chimpanzee to exhibit, in a diagrammatic manner, the “' triradius “ (z*). 
After Schlaginhaufen. 


the sole of the foot in the Primates (inclusive of man), with 
especial reference to their serial correspondence with those 
of the palm of the hand, which have already been fully 
worked out by Hepburn and others. The article, which is 
by Dr. O. Schlaginhaufen, is far too long to permit of 
even a précis of its contents being given in this place, 
but it may be mentioned that the general arrangement 
of the papillary tuberosities is the same on the sole as 
on the palm. The most generally interesting fact 
brought out by the author’s investigations is that while 
in all the Old World Primates (inclusive of man) the 
ridges and grooves on the sole in the neighbourhood of 
the great toe, or pollex, are so arranged as to form a 
triradiate system, termed the triradins, this feature is 
totally wanting in the monkeys of the New World. We 
have thus a new and deep-seated distinction between 
““ Catarhini ”’ and ‘ Platyrhini.”” 
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AmoNnG the contents cf the latest parts of the MJorpho- 
logisches Jahrbuch (vol. xxxiii., part iv., and vol. xxxiv., 
part i.) may be menticned an article by Mr. E. Géppert 
on the brachial artery of the Australian spiny anteater 
(Echidna), with special reference to the arterial system in 
the fore-limb of mammals in general, and a second, by Dr. 
O. Grosser, on the existence of a distinct segmental 
arrangement in the superficial vascular system of the human 
chest. In the second of the two volumes Dr. E. Wiister 
describes the so-called tastfeder (sensory feathers) found at 
the base of the beak in owls and other birds, which are 
shown to be provided with sensory corpuscles, and are 
correlated by the author with the ‘‘ feelers’ or vibrisse 
of mammals. 


ALL the articles in the two concluding parts (iii. and iv.) 
of vol. Ixxix. of the Zeitschrift fur wissenschaftliche 
Zoologie deal with the anatomy and development of in- 
vertebrates. The minute structure of the eye receives the 
attention of two writers, Mr. H. Merton discussing the 
retina in nantilus and other dibranchiate cephalopods, 
while Mr. M. Nowikoff describes the eve and frontal 
organs of the branchiopod crustaceans. The spermatozoa 
of the common intestinal round-worm (Ascaris) receive 
attention at the hands of Mr. L. Scheben, of Marburg, 
Mr. K. Thon treats of the excretory organs of the 
hydrachnid family Limnocharide, while Mr. Stoffenbrink 
records the effects of special nutrition on the histological 
constituents of the fresh-water planarians. Finally, Mr. 
A. Zwack discusses the minute structure and mode of 
formation of the ‘‘ephippium’’ of the fresh-water flea 
(Daphnia), while Dr. E. Martini devotes himself to observ- 
ations on the amceba-like -\rcella. 


Tue latest number of I’Anthropologte (vol. xvi., No. 3) 
contains a useful article on Panmotu fishing implements. 
The British Museum is singularly poor in specimens from 
these islands, and the *‘ Album ”’ of Edge-Partington and 
Heape only figures two or three fish-hooks. In the present 
article a dozen hooks are figured and described; the con- 
struction of the canoes and method of sewing the planks 
are also illustrated. An article on the musical instruments 
in French Congo is diminished in value by errors in the 
illustrations; the bombour on p. 289 is reproduced from 
a sketch, and the artist has omitted the pins to which the 
strings are attached, making it appear that there is no 
means of altering the tension of the cords. 

Tue Department of Agriculture in Jamaica has been 
at considerable trouble to effect the improvement of home- 
grown tobacco, and if the experiments carried out at 
Hope Gardens may be taken as a criterion, there is a 
promising future for Sumatra wrapper-tobacco grown in 
the open and for Havana leaf, both shade-grown for 
wrapper and outside-grown for filling. 


Tne South Orkney Islands, lying about 600 miles south- 
east of Cape Horn, were visited by members of the 
Scottish National Antarctic Expedition vovaging in the 
ship Scotia in February, 1903. The collections of mosses 
and lichens obtained by Mr. R. N. R. Brown, the botanist 
of the expedition, are described in vol. xxiii., part i., of 
the Transactions and Proceedings of the Botanical Society 
of Edinburgh. Mr. C. H. Wright has identified six mosses 
which are all Antarctic, except one previously known only 
from Tristan da Cunha. Dr. O. V. Darbishire has worked 
ont the lichens and distinguishes twelve species, including 
one, Placodium fruticulosum, new to science. 

ThE explanation that plants have developed thorns to 
keep off the depredations of herbivorous animals does not 
lend itself to experimental investigation, as the develop- 
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ment would be an exceedingly slow But the 
argument that thorns are merely xerophytic structures is 
more easily put to the test, and Ir. L. Cockayne describes 
in the New Phytologist (April) his experiments with the 
New Zealand shrub Discaria Toumaton, known popularly 
as Wild Irishman, which in ordinary circumstances is 
abundantly furnished with long pungent spines. The 
experiments consisted in removing plants, at the stage 
when spines were beginning to be formed, to a moist 
chamber, where they were grown, and there maintained the 
leafy spineless habit characteristic of scedlings. 


process. 


Haberlandt on the sense- 
interest, 
and an 
Monthly 
Haber- 


Tue investigations of Prof. (. 
organs of plants, which are of great scientific 
form a suitable Subject for popular exposition, 
account by Mr. G, C. Nuttall appears in the 
Review (September). The main result of Prof. 
landt's work was to show that where plants’ are sensitive 
to touch, at these points special adaptations of hairs or 
cells are found. The sensitiveness of tendrils and of the 
specialised leaves of Drosera and Dionwa is a matter of 
cemmon knowledge, but the irritability of the stamens 
of such plants as Opuntia, the prickly pear, and Abutilon 
is less generally known. At certain spots the stamens 
of these plants are provided with papillae which enable 
them to perceive contact stimuli. The concluding argu- 
ment which is presented to the reader that plants are 
capable of experiencing sensations is by no means con- 
vineing. 


Tue German Meteorological Institute, of which the late 
Prof. v. Bezold was director, has published a second edition 
of its very useful ‘ Instructions for Taking and Reducing 
Meteorological Observations."’ .A great part of the work 
(as the title indicates) has been re-written and re-arranged 
to bring it up to date as regards the improvements in 
methods and instruments that have taken place in recent 
years. The work is divided into two volumes, dealing (1) 
with the requirements of stations of the second and third 
orders, and (2) with special observations and instruments ; 
the latter part contains valuable explanations of the prin- 
ciples and adjustments of Richard’s much used sell-record- 
ing apparatus, of anemometcrs, sunshine recorders, and the 
nephoscope, all of which it is most essential that observers 
should thoroughly understand, but which are not always 
to be found in existing instructions. The aim of the work 
is to instruct observers in all parts of the operations re- 
quired of them, from the choice of a snitable locality for a 
station, the erection of the instruments, and the method 
of taking observations, to the deduction of mean results, 
the most essential portions being printed in larger type. 
The work will certainly fulfil the intention of its author, 
viz. to render lighter the labours of observers and to ensure 
accuracy in their observations and calculations. 


Ix the Memorie of the Royal Institute of Lombardy 
(vol. xx.) Dr. Alessundri gives an account of the Regina 
Margherita Observatory at the summit of Monte Rosa, on 
the peak known as the ** Signalkuppe,’’ 4559 metres above 
sea-level. The station is under the control of the Central 


Meteorological Office at Rome, and it is intended (if 
possible) that observations should be made each year 
between July 15 and September 15. The difficulties 


encountered in the first year (1904) were so great that Dr. 
Alessandri states that the expedition can only be considered 
as a preliminary attempt, with the view of overcoming 
them in future years. The conveyance of instruments and 
materials from Alagna had partly to be done by mules and 
partly by men, at a cost of 62 centesimi for each kilogram 
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(2.2 pounds’ weight), with the result that many of the 
instruments were broken in transit. Owing to the intense 
cold, the clogging of the apparatus by hoar-frost and violent 
snowstorms, together with the intense electrification of the 
atmosphere, rendered regular observations almost impossible 
with the means then available. The shade air-tempera- 
ture at the summit of Monte Rosa is practically always 
below freezing point; the thermometers taken by Dr. 
Alessandri read to —20° C., but the extreme temperature 
often fell below that. The mean reading of the barometer 
during the summer of 1904 was 17-1 inches; water there- 
fore boiled at abcut 85° C. The lightning conductors 
frequently appeared like steadily burning eandles, and the 
observers experienced at times such unpleasant shocks that 
it became advisable to retire within the observatory. 


ABouT twenty years ago Messrs. Michelson and Morley 
concluded from the results cf their well known experiments 
that the ether in the neighbourhcod cf the earth is not at 
rest in space, but is carried aleng with the earth in its 
motion. Trof. Fitzgerald and Pref. Lorentz subsequently 
suggested that the experimental results of Michelson and 
Morley might also be explained by the dimensions of the 
apparatus being medified by its metion through the ether. 
In order to test this assumption, Messrs. E. W. Merley 
and 1). C. Miller (Proceedings lmer. lead. lrts and 
Sciences, xli., No. 12) have repeated on a more elaborate 


seale the experiments of 1887, using two modified forms 


of apparatus. The sandstone of the earlier experiments 


was replaced in one form of apparatus by a strueture of | 


white pine, whilst in the final and more complete experi- 
ments a steel framework was used to support a system of 
pine rods. The figure shows the steel ecross-framework 
adopted, with ithe trusses supporting the distance pieces 
and the mirror frames and telescopes in position. The 
entire apparatus weighed 1900 Ib., and floated in mercury. 
‘As a result of the experiments, a nearly similar conclusion 
to that previously formed is arrived at. If the dimensions 


of the pine are changed, the change is of the same amount | 


as with sandstone; if the ether near the apparatus did 
not move with it, the difference in velocity is apparently 
fess than 3-5 kilometres per seeond. 


Tue Journal of the Royal Santtary Institute for 
September (xxvi., No. S) contains an important paper by 
Prof. Woodhead on the water supply problem in rural 
districts, together with the discussion thereon. 


Ix the Century Hlustrated Monthly Magazine for October 
Prof. Chittenden gives a popular account of his researches 
on the amount of nitrogenous food required to maintain 
physiological equilibrium, which, should his results stand 
the test of time, will mean great economy in the future. 
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General Horace Porter writes a graphie account of the 
investigations which led to the search for the body of 
Paul Jones and its ultimate recovery in the forgotten 
cemetery of Saint Louis, its identification, and removal to 
the United States. 


WE have received the results of meteorological obsery- 
ations for 1900-2, and of rain, and evaporation 
observations for 1901-2, made in New South Wales. The 
latter work contains valuable statistics of rainfall for 
each month for the years in question, and various returns 
for other periods, e.g. the mean annual rainfall at al! 
stations with three and up to fourteen years’ records from 
188 to 1902 inelusive, and reeords for the whole of 
Australia for individual years since 1840. In the years 
1g01-2 severe and almost unprecedented droughts were 
experieneed. The average fall for the whole colony for 
thirty-two years (1871-1902) is 24.15 inches, but in 1901 
the amount was only 18.15 inches, and in 1902 14-09 inches, 
the lowest average on record with the exception of that 
for the vear 1888, when it was only 13-40 inches. The 
effect on sheep grazing was disastrous; the number of 
sheep in the western division during seven years ending 
with 1901 dwindled from about 16 millions to 5 millions, 
representing a loss to the State of about 3o millions 
sterling. 


river, 


Ix the current issue of the Journal of the Franklin 
Institute the frst instalment is published of an elaborate 
monograph on miea by Mr. G. W. Colles. The subjeet is 
dealt with chiefly from an industrial point of view, the 
present, past, and probable future of mica mining being 
discussed. 


A secoxp edition of the seeond volume—dealing with 
the chemistry of manufaeturing processes—ol ‘* Chemistry 
for Engineers and Manufaeturers,’’ by Messrs. Bertram 
Blount and A. G. Bloxam, has been published by Messrs. 
Charles Grittin and Co., Ltd. 


Mer. Oscar GeutrmMannx, 12 Mark Lane, London, E.C., 
intends to publish a facsimile reproduction of all aneient 
pictures and engravings dispersed in libraries all over the 
world referring to the invention, early manufacture and 
¢xamination, and first use of gunpowder. It is to be a 
work of art, printed by hand on the finest hand-made 
paper, with an imitation fifteenth century binding, and 
limited to about three hundred numbered copies. 


We have received from Messrs. J. J. Griffea and Sons, 
Ltd., 20-26 Sardinia Street, Lincoln’s Inn Fields, W.C., 
their “T"’ list of thermometers and pyrometers for 
measuring temperatures between —200° C. and 4o00° C. 
The list is a fairly complete one, and comprises ordinary, 


technical, and standard thermometers, as well as the 


| principal forms of eleetrical resistance, thermoelectric, and 


optieal pyrometers. 


Messrs. Pirie Harris anp Co., Ltp., of Birmingham, 
have issued their diary intended for the use of teachers 
and others during the session 1905-6. A very complete 
calendar of the examinations to be held by the chief public 
examining bodies during the coming edueational year is 
provided, and there are spaces for daily notes, general 


memoranda, addresses, and cash aecounts. 


We have received from Messrs. Williams and Norgate a 
copy of a new work published by Herr H. A. Ludwig 
Degener, of leipzig, entitled ‘‘ Wer ist’s? '’ The volume 
is similar in its scope to *‘ Who’s Who,’' and is edited 
by Jlerr H. A. L. Degener. In addition to the particulars 
given of distinguished Germans, the book also includes 
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biographies of famous living Austrians, Frenchmen, 
Englishmen, and celebrities of other nationalities. The 
Englishmen noticed in the volume appear to be politicians 
as a rule, and, so far as we have tested the book, the men 
of science and of letters selected for inclusion are neither 
numerous nor particularfy representative. 


We have received [rom Messrs. W. M. J. Brooks and 
Co., Letchworth, Herts, a set of five templates, or curves, 
accurately cut in celluloid, representing respectively the 
parabola, ellipse, hyperbola, cycloid, and cubical parabola. 
When such curves are required it seems better that a 
student should make them for himself, but failing this Mr. 


Brooks’s curves may prove useful in special cases. The 
price is 1s. each curve. 
OUR ASTRONOMICAL COLUMN. 
FurTHueER RESULTS OBTAINED BY THE FRENCH ECLIPSE 


Exreoitions.—In No. 12 (September 18) of the Comptes 
wendus MM. Deslandres and Andoyer give brief summaries 
of the results obtained by them on their respective expedi- 
dions to observe the recent total solar eclipse. 

M. Deslandres directed the Bureau des Longitudes mission 


to Burgos, where the actual duration of visible ‘* tetality ’ 
was curtailed by clouds to one minute, which did not 
include either the second cr the third contacts. Vhe pro- 


posed photographing of the chromosphere spectrum was 
therefore impossible. Photometric observations of the corona 
were obtained, and M. d’Azambuja was able to measure 
the coronal radiation, cbtaining figures which were 
decidedly lower than those obtained by Mle 
in tg00. M. Wannapell obtained four photographs of the 
«corona polarised by reflection. M. Blum obtained two 
photographs of the corona through coloured screens so 
alrrunged as to transmit only the gaseous radiation of the 
prominences. By comparing these with the ordinary photo- 
Sraphs it will, probably, be possible to determine whether 
or not the prominences emit a more intense continuous 
spectrum than that emitted by the surrounding regions. 

At El-Arrouch, 32 km. from Philippeville, M. Andoyer 
simply attempted to obtain as many direct photographs of 
the phenomena as possible. I1is instrumental equipment 
consisted of a photographic objective of 14 cm. (5.6-inch) 
aperture and 60 em. (24-inch) focal length, mounted with 
two enlarging cameras which increased the diameter of 
the image by three and eight times respectively. 

Altogether forty-four plates were exposed, eleven of them 
during totality. A negative exposed two minutes hefore 
totality shows a reversed image, due to cver-exposure, and 
at silhouette of the corona. 


ELEMENTS OF Comet 1886 VIIJ.—From eighty-six observ- 
ations of comet 1886 viii., made by various observers 
‘between January 24 and May 20, 1857, Herr lk. Fagerholm, 
of Upsala, has calculated a set of clements for the orbit of 
4hat object. These, as given below, appcar in No. 4047 
of the .Istronomische Nachrichten, together with the details 
of the computation and of the planetary perturbations taken 
anto account :— 

T pe Nov. 28 4428440 00267 (M.T. Bertin). 
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Tut FiGuRE OF THE SuN.—In No. 2, vol. xxii., of the 
‘Astrophysical Journal, Mr. C. Lane Poor publishes the 
results of an investigation, carried out by him at the 
‘Columbia University Observatory, which seem to indicate 
a periodical variation in the figure of the sun agrecing in 
phase with the sun-spot curve. On measuring the 
equatorial and the polar diameters of the solar images on 
iwenty-one plates taken by Mr. Rutherfurd in 1870, 1871, 
and 1872, he found indications that during this period the 
equatorial diameter was first increasing and then decreasing 
with regard to the polar diameter. To check this result 
he re-investigated the measures made by the German 
observers whilst adjusting, and determining the constants 
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of, their heliometers fer the transits of Venus in 1874 and 
1882. The 1873-5 results showed a progressive change 


similar to that indicated by the measures of the Ruther- 
furd photographs taken in 1871-2, whilst the 1880-3 helio- 
meter measures confirmed the photographic results of 
1870-1. Wet another confirmation was found on measur- 
ing five solar negatives taken at Northfield (Minn., U.S.A.) 
during the years 1893-4, the change in figure being the 
same as in 1571-2 and 1573-5. 

Plotting the differences between the polar and equatorial 
diameters in conjunction with the sun-spot curve, it is seen 
that the two agree, not on'y in point of time, but also of 
intensity, the excess of the equatorial diameter occurring 
at sun-spct maximum. 

From these results it appears that the sun is usually 
an oblate spheroid, but at times of sun-spot minima the 
length cf the polar axi~ increases in regard to that of the 
equatcrial diameter, and the solar figure becomes prolate. 


Mr. Lane Poor incidentally suggests that this variation 
of the solar figure may explain the anomalies in the 
motions of Mercury, Venus, and Mars. 


13 of the Bulletin of 
Bibliography TPamphlets, issued hy The Boston Book 
Company, contains the material for a bibliography of 
Dr. Edmond Halley, the second Astronomer Royal, and 
will be found a useful adjunct to any astronomical tibrary. 
Reading through the numerous items, one is struck anew 
by the range and number of I[lallev's writings. The 
pamphlet is an extract from No. 4 (July), vol. iv., of the 
Bulletin of Bibliography published by The Boston Book 
Company, and costs 25 cents. 


ORSERVATIONS OF JUPITER'S SATELLITES.—In No. 4045 of 
the .Istronomische Nachrichten Profs. \. A. Nijland and 
J. van d. Bilt publish the results obtained from a large 
number of observations of Jupiter's satellites. 

These observations were made with the 26 cm. Utrecht 
refractcr during the period June 30, 1904-February 17, 
1905, and in the tabulated results the time of the eclipse, 
transit or occuftation of the particular moon is given, 


Bisriocrapiy oF HaLtEy.—No. 


| together with the difference between these and the ealcu- 


lated times. 


A Lost 
coincidences 
clstronomy by 
LUCIE Ui AAG 
double stars, 


DovstE Star.—.\ remarkable chapter of 
is recorded in No. 7, vol. xiii., of Popular 
Prof. Doolittle, of the Flower Observ- 
In Sir John fferschel’s first catalogue of 


No. 163 was described as a 3” pair with 


a position angle of 330°, its position being given as 
R.A.=10h. 26-8m., dec. =+12° 32’ (1825). In 1878 Prof. 
Burnham directed his attention to the pair, and recorded 
its position angle as 205°-3, and its distance as 2"-59. 
Again in 1991 he observed the double with the 40-inch 


refractor, and obtained a measure agreeing with Herschel’s 
record; but in 1992 he could find no trace of the pair 
observed in the previous year, nor of the star measured 
by him in 1878. Observations made this year with the 
tS-inch refractor of the Flower Observatory failed to reveal 
the double given by Iferschef, but showed a very wide 
faint pair in the exact position given by him. 

Thinking that Prof. Burnham in 1901 might have con- 
fused the sign of the declination, Prof. Doolittle turned his 
telescope to the same R.A. in declination nunus lel, ainyel 
there apparently [ound exactly the pair that was wanted. 
This seemed to have cleared up the mystery; Prof. Burn- 
ham had in r9o1 cbserved the wrong star. 

A\ fetter from that cbserver showed, however, 
is not the correct explanation. 

The truth is that Herschel made a mistake of exactly 
one hour in recording the right ascension of f1. 165, and 
Prof. Burnham had, unwittingly, made precisely the same 
mistake in r901. Thus the latest observation of Herschel’s 
No. 163 shews its position to be R.\.=oh. jim. 13s. 
dec. =+12° 25’ (1880), and its ae angle and sta acces, 
at the epoch 1905-38, were 333°1 and 2".04 respectively. 
In 1878 Prof. Burnham, cee in the position given 

Herschel, saw a pair which was not identical with 
If. 1605, and in the year 1902 was too faint for him to see. 
In r901, repeating Herschel’s mistake in the R.A., he 
observed the true H. 165, whilst in 1905 Prof. Doolittle 
found a similar pair to II. 165 in the same declination 
south and in the R.A. given in mistake by Herschel. 
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NE of the most interesting papers read during the last 
session of the Enstitution of Electrical Engineers was 
that by Mr. Donald Murray on setting type by telegraph. 
Strictly speaking, the title of the paper is something of a 
misnomer, as the apparatus described by Mr. Murray was 
constructed for type-writing rather than type-setting; but 


as the principle is equally applicable to the latter process, 
This is specially the 
as the instruments and method were originally de- 


it is unnecessary to be too critical. 
case 


Fic. 1.—Keyboard Perforator with cover removed. 


signed for the automatic telegraphic operation of linotype 
machines, and it was only because commercial consider- 
ations indicated the greater importance of the solution of 
the problem of telegraphic type-writing that attention was 
more particularly devoted to this question. 

The problem which has to be solved is one of consider- 
able complexity, as will readily be realised when its 
essential characteristics are considered. A message handed 
in at the transmitting station has to be translated into a 
series of signals which can be telegraphically transmitted 
over a single telegraph wire. These 
signals, on arriving at the receiving 
station, must actuate a_ receiving 
mechanism in such a manner that a 


particular sect of signals produces a 
certain definite movement of the 
mechanism; thus the signals  corre- 


sponding to the letter ‘‘ a ‘’ must cause 
the striking (or equivalent) of the type- 
writer key ‘‘a,"’ the signals corre- 
sponding to a notification of the end 
of a line must cause the shifting of 
the type-writer curriage ready for a 
new line, and so an. Now it is obvious 
that the signals as they are transmitted 
over the telegraph wire can only differ 
from cach other by virtue either of 
their time arrangement or their magni- 
tude. Each sct of signals (correspond- 
ing to a letter) must be made up of 
one or more pulses of current, and one 
letter can only be distinguished from 
another by virtue of the pulses for the 
one being different in magnitude from 
those for the other, bv their follow- 
ing one another at different intervals 
of time, or by their lasting for different pericds of 
time; of course, also, a combination of any two or of 
all three of these may be used. It is not possible for 
the telegraphic signals to be differentiated in space 
unless more than one wire is used to connect the two 
stations. It is equally clear that the distinction between 
the signals in their final form is one of space, and this is 
1 “Setting Type by Telegraph.” 
of the Insttintion 
1908). 


By Dona'd Murray. 


z (Journal 
of Electrical Engineers, vol. 


xxxiv., Pp. 555. 
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so whether we consider the ultimate result, that is to say, 
the printed letter, or merely the alterations produced in 
the space relationship of the various parts of the printing 
mechanism which causes that mechanism instantaneously to 
print a particular letter, Thus we may say that what a 
type-writing telegraph has to do is the following :—it has 
to receive a message and translate it into a series of time 
or magnitude signals, to transmit these signals elcctrically 
over a wire, and to re-translate them into a series of space 
signals. 

We have had occasion during recent years to describe 
several systems of telegraphy which 
aim at doing much the same thing as 
the Murray telegraph attempts, and it 
is of interest to compare the trans- 
mission methods used in these. Thus 
in the telautograph (see NATURE, vol. 
Ixiv. p. 107) the actual handwriting of 
the criginal message is transmitted and 
reproduced, and this is done by a com- 
bination of space and magnitude 
signals. Two wires are used, and 
current pulses of varying magnitudes 
sent along them which reproduce at 
the receiving end the motion of a pen 
at the transmitting station. Here the 
time element of the signals has no 
effect, and a letter is reproduced 
equally if it be traced in one second 
or in one hour. In the Pollak-Virag 


svstem (see NATURE, vol. Ixiv. p. 7) 
the telegraphic signals produce the 


motion of a beam of light which re- 

cords in Roman letters the message 

transmitted. In this system the tele- 
graphic signals differ from one another in their space 
relation and their duration. In the Murray system the 
signals differ from one another in their time relation. 

We have pointed out that the first process is the trans- 
lation of the message into a series of time signals, and 
for this purpose a time signal alphabet has to be chosen. 
Though this may at first sight seem a matter of secondary 
importance, it is in reality hardly too much to say that 
upon the suitability of the alphabet selected will depend, 
mere than upon anything else, the chances of success 


Fic. 2.—Single-line Transmitter, 


of the system. This fact has been thoroughiy realised by 
Mr. Murray and others who have worked upon_ this 
problem, with the result that an alphabet has been finally 
devised which seems to possess in the greatest degree 
possible all the more important advantages. In it every 
letter or other signal which hus to be transmitted is re- 
presented by a series of five time signals; the alphabet is 
therefore an ‘‘ cqual letter alphabet,’’ that is to say, each 
letter is composed of the same number of signal units (five 
in this case). The average number of units per Ictter is, of 


OcToBER 5, 1905] 


NALORE 


569 


course, five; in the Morse alphabet the average number is 
thirteen; there is therefore an apparent advantage in time 
over the Morse code, but this may be more apparent than 
real, as the unequal length of the letters in the Morse 
cade enables the shorter ones to be chosen for those letters 
occurring with the greatest frequency (such as E and T), 


so that the average number of units per message may be , 


TRANSMITTING STATION 


MOTOR - (PHONIC-WHEEL & VIBRATOR) 


TRANSLATOR 


SPAGING 
MAGNET 


Fic. 3.—General Diagram of Murray Automatic Printisg Telegraph System. 


less than in an equal letter alphabet having a smaller 
average number of units per letter. Thus experience has 
shown that the actual average number of units per letter 
with the Morse code is only eight instead of thirteen. It 
must be remembered, also, that the Morse code is intended 
primarily for hand signalling, and consequently when time 
intervals are used the difference between any two which 
have to be distingnished manually or by ear must be fairly 
great. Thus the Morse dot consists of one unit, the Morse 
dash of three; were two units used for the dash instead 
of three, the distinction between the dash and dot would 
not be sufficiently marked. With machine telegraphy, on 
the other hand, there is no need to make such a great 
differentiation between the signals, as time intervals of 
one, two, three, and more units can all be distinguished, 
and in consequence it is possible to devise a shorter 
alphabet than the Morse code. It is not to be denied, 
however, that the use of a new alphabet is undoubtedly 
a disadvantage [rom the practical point of view, as it has 
to be learnt by the operators. This drawback is 
minimised by the fact that the operator does not print 
each signal separately as in operating a transmitting key ; 
but it is nevertheless desirable, if not essential, that he 
should be able to read the message when printed on the 
transmitting tape. 

To turn now to the apparatus used in the Murray 
system; the first operation, as in all automatic telegraph 
systems, is to punch the message to be transmitted on a 
paner strip or ‘‘tape.’? This is done by means of a key- 
board instrument of the ordinary type-writer [orm shown, 
with the cover removed, in Fig. 1. On the tape will be 
noticed a double row of holes, which can be seen more 
distinctly in Fig. 4; the row of small holes serves 
only to feed the tape forward, both in this machine 
and in the transmitter; the larger holes are the signals 
punched in the tape. The actual perforator can be seen 
in front; it is worked by an electramagnet which 
punches the necessary holes on the lorward stroke and 
moves the tape one letter space (five holes) forward on 
its back stroke. On the right can be seen a lever which 
enables the tape to be pulled back letter by letter to make 
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corrections; these are made by punching five holes, thus 
blotting out all the holes already punched, this signal (of 
five holes) leaving the receiving mechanism unaffected. 
It is thus possible to wipe out any part of the message 
incorrectly written on the tape, and so produce a tape 
which will give an absolutely correct message when trans- 
mitted; this is facilitated by the fact that the operator 
can see the tape as it is perforated, 
letter by letter. The speed at which 
this perforator can be worked is 
abnut 120 letters {twenty words) a 
minute. The transmission can be 
curricd on five or six times as 
rapidly, so that five or six operators 
working at these perforators can 
produce enough tape to keep the 
transmission fine full. 

The automatic transmitter is 
shown in Fig. 2, and diagram- 
matically in Fig. 3 (collector). The 
tape is fed forward in the usual way 
by the star-wheel 15, passing across 


the end of an upright rod 1. This 
rod is pivoted as shown to the 
system of levers which oscillate 


is 
SrA CaS 


= 
| 


about the centre 4, being kept in 
oscillation by the eccentric wheel 5, 
and making one oscillation for every 
unit on the tape. If this unit is a 
hole, the rod 1 enters this hole, the 
end 2 of the lever 2-9 is raised and 
the end g lowered, whereby the 
oscillation of the lever 3 brings the 
end 9 against the bar 11, thus push- 
ing the contact lever 13 against con- 
tact 18. Ilere it remains until the 
next oscillation, and if this is the 
same as before, due to a second 
hole in the tape, it is not disturbed. 
It will thus be seen that suecessive 


signals of the same kind (either successive holes or 
successive spaces) are transmitted, not as intermittent, 


But if there follows a space 
in the tape the rod 1 cannot rise to its full height, 
the lever 2-9 is kept down at the end 2 and raised at 
the end 9, which comes in consequence against the rod 
to and forces the contact lever 13 over against contact 
19, thereby breaking the punching current and send- 
ing spacing current into the line. The whole apparatus 
is driven by a phonic wheel motor in the usual way, the 
vibrating reed 23 sending currents alternately to the 
magnets 24 and 25, which keep the armature 26 in rota- 
tion. This is geared directly to the star-wheel 15, which 
has ten teeth, and is itself geared in the ratio of 10:1 
to the eccentric wheel 5, so that the latter makes, 
as already stated, one revolution for every unit of the 
tape. 
Now 


but as continuous signals. 


let us follow the message to its arrival at the 
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receiving station, where the signals are cansed to produce 
a second perforated tape, the exact duplicate of the first, 
by means of the mechanism grouped together in Fig. 3 
under the title ‘‘ distributor.”’ The tape is fed forward 
unit by unit by means of the spacing magnet which 
operates the escapement 31, and holes are punched in the 
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tape by the punch 30, which is operated by the punching 
magnet. If the circuits of these two magnets are followed 
out it will be seen that both are controlled by the vibrating 
reed 34 in such a way that they operate alternately accord- 
ing as the reed is against contact 32 or 33. It will further 
be seen that the punching mugnet is also controlled by the 
punching relay 27, the circuit being open in the position 
shown, and closed when the reed 41 is against contact 44, 
i.e. when punching current is coming through the main 
line and punching relay. 1t will be noticed at once that 
the distributor cannot work properly unless the tongue 41 
of the punching relay is in synchronism with the reed 34. 
To obtain this synchonism is the object of the governing 
relay 28, which is cperated by the line current. The 


ml 
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Fig. 5.—Murray Printer with Typewriter removed. 


tongue of this relay vibrates hetween the contacts 42 
and 43; when it is in contact with either the circuit of 
the vibrator 


magnet is closed, but during its passage 
from one to the other this circuit is opened. If this 


occurs whilst the contact 40 is open it can obviously have 
no effect on the oscillations of the reed, but if it occurs 
whilst this contact is closed it has the effect of diminish- 


ing the duration of the current in the vibrator magnet. 
The reed 34 vibrates against two springs 36 and 37, so 
that its time of vibration is capable of great control by 
the magnitude of the current in the vibrating magnet. 
By setting it so that its natural speed is a little too 
high, it is possible by means of the controlling action of 
the governing relay for perfect synchronism to be obtained. 
The action will perhaps be more readily understood by 
the diagram, Fig. 4, 
mitting tape at the top punched with the signals for the 
word “ Paris.’’ In line 1 are shown the current im- 
pulses to the punching magnet dne to the simultaneous 
closing of contacts 33 and 43. In line 2 are the regular 
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.Fic. 6.—Gentral View of a Set of Murray Apparatus. 


intermittent current impulses to the spacing magnet due 
to the closing of contact 32. Line 3 shows the main 
line signals which, as pointed out in explaining the method 
in which the transmitter acts, are continuous and not 
intermittent. Line ; shows the interruptions in the circuit 
of the vibrator magnet caused by the vibration of the 
recd of the governing relay which occurs at the beginning, 
and end of every signal in line 3. In fine 5 are the actual 
current pulses in the vibrator magnet due to the closing 
of contact 40. These are shown in step at the beginning, 
but gradually falling out of step, whereby, as will be 
secn, they are diminished by the interruptions shown in 
line 4, and are thus automatically brought back into step. 

The only remaining operation is to use the tupe 45 
(Fig. 3) to work either a type-writer or 
a type-setting machine. The Murray 
printer with the type-writer removed is. 
shown in Fig. 5, and diagrammatically 
in Fig. 3. It will not be necessary to- 
describe it in detail; the principle is. 
that of the erdinary lock and key. The 
tape is fed forward Ictter by letter by 
means of the star-wheel 46; the re- 
ciprocating shuttle 47 carries a die- 
block, which allows the five rods 48 
to pass through the perforations in the- 
tupe when these are present. .\ccord-- 
ing as one cr more of these rods passes 
through the tape, a particular set of 
slots in the combs, 49, attached to the 
rods is brought into line, the corre- 
sponding lever 50 is pulled into the 
channel thus formed, and the corre- 
sponding type-writer kev is depressed. 

‘The complete set of Murray appar- 
atus is shown in Fig. 6 On the 
extreme right is the perforator, next to 
it on the left the automatic trans- 
mitter, then on the same table the distributor in front and 
the relays behind. The translator and type-writer are on 
the small table at the left. We have only been ahle to give 
a brief description of the most important features of this 
very ingenious system; there are numerous points of 
The 
in this 


detail which space does not permit us to describe. 
sistem 


has been on trial for some time both 


country and abroad, and has met with considerable success ; 
it is now in use on several English lines. There can 
be no question after the perusal of Mr. Murray’s paper 
that it possesses many advantages over its forerunners 
which should enable it to survive. It is stated that the 
automatic part of the apparatus can be run perfectly up 
to 200 words (1200 letters) a minute, but that no type- 
writer will stand the strain of being run at this speed, a 
maximum of 120 words being all that is allowable. It is, 
however, obviously possible to run the automatic part at 
top speed if necessary, and use two type-writers at the 
receiving end in the same way as at the transmitting end. 
Maurice Sotomon. 
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UR arrival in Mauritius on August 5 completed the 
first half of our cruise in H.M.S. Sealark, together 

with all our work directly connected with the Chagos 
Archipelago. This work may be divided under two heads, 
oceanography and biology. The former has been carried 
out mainly by Commander Boyle Somerville and his officers 
in view of the scientific objects of the expedition, but at 
the same time it is all of practical value for navigation 
in these waters. In imany respects it has been of a 
singularly arduous nature; surveys by camping parties and 
deep soundings from the ship have been cagried on simul- 
taneously, together with numerous observations on the 
tides, currents, sea temperatures, &c. To a considerable 


degree it and all the work has been hampered by the | 


heavy weather, which, contrary to all expectation, we have 
experienced, winds from south to east with heavy, con- 
Iused seas, partially induced by the com- 
paratively shallow waters of the Chages 
Archipelago, and partially due to the current, 
which set in an easterly direction (against the 
wind) during the whole time we were in the 
group. 

It is almost too soon to attempt to sum- 
marise anv of the results of the cruise, but 
the soundings taken on our course from 
Ceylon to the Chagos and [rom the latter to 
Mauritius show that the archipelago is closely 
surrounded, both to the north and west, by 
the 2000-fathom line, and that there is at the 
present day no trace in the topography of 
the Indian Ocean of any [former connection of 
the group with either the Maldives or the 
banks on the Seychelles-Mauritius line. The 
Chagos Archipelago appears, indeed, to stand 
by itself, being built up on a plateau rising to 
a depth of 800 fathoms in an ocean of an 
average depth of 2300 fathoms. Previously 
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sand here and there. Indeed, our evidence points to the 
impossibility of any upward growth being in progress 
between the different Chagos banks, and to the probability 
of considerable current being felt even at 500 fathoms. 
The reefs of the Chagos are in no way peculiar save 
in their exiraordinary paucity of animal life, to which | 
referred in my last letter. Green weed, too, of every 
sort is practically absent. Wowever, this barrenness is 
amply compensated for by the enormeus quantity of nulli- 
peres (Lithothaminia, &c.), incerusting, massive, mammillated, 
columnar, and branching. The outgrowing seaward edges 
of the reefs are practically formed by their growths, and 
| it is not too much to say that were it not for the 
abundance and large masses of these organisms there 
would be no atolls with surface reefs, &c., in the Chagos. 
The lagoon shoals of Egmont are covered by theni, and 
alone reach the surface; having once done so they die 
and become hollowed out in the centre, finally resembling 
miniature atolls. 
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there were no bottom soundings between the 160 Pere roale tea? By fas oa 
banks and shoals of the group, but now a More, bd 
large series (more than 100) have been run, 0 nea 1, ee 4 
showing depths of goo fathoms to 800 fathoms EE 
between the individual banks; from most of = 30 
these a sample of the bottom has been 7 2 
obtained. Beg goat 

Broadly speaking, the Chagos group may be Pia Bank, (9 2, 76. 
said to consist of three atolls to the north - ae are 
(Salomon, Peros Banhos, and Blenheim), the HD ee fe, 2d ee 
(sreat Chagos Bank in the centre (60 ee by ; oo (Me ee 
go miles), and to the south two atolls, Diego Bb GangeeBes are eee 
Crarcia - Egmont, besides certain submerged 10 B00 Bee Pc ae) 
banks both to the north and south. Of these, Aes ee & *x00 
H.M.S. Sealark has re-charted Salomon and iors + . ap "i 
parts of Peros Banhos, while Cooper and 1 cas oe ED 180 
have in addition examined the southern atolls. a wo, ee 
Salomon was very carefully surveyed, our 130 J00. 


intention being to make a comparison between 

its condition at the present time and when 

TPowell’s chart was made in 1837. The 

latter chart, however, proved to have been so carelessly 
drawn that any close comparison is, I Iear, useless, 
but the new chart should be of great value when it is 
possible to re-examine the atoll! at some future date. 
Its section lines show that it arises in the last 400 fathoms 
by similar slopes to those of Funafuti, but it is a much 
simpler atoll, having only one passage, and more than half 
its reef crowned by fand. Our numerous soundings and 
dredgings on its slopes Jeave no room for doubt but that 
its present reef is extending outwards on every side on 
its own talus, in fact, that the steep found round it (and, 
indeed, most atolls) is, in this instance, simply the slope 
at which coral and other remains from the reef above come 
to rest in the water. Its face was everywhere singularly 
barren; Lithothamnion, Polytrema, and, of course, reef- 
ccrals were not obtained below 50 fathoms. Further out, 
at 250 fathoms and over, the bottom was smooth and 
barren; the lead constantly failed to bring up any samples, 
while the somewhat broken and dented, but almost empty, 
dredges gave the idea of bare rock with a little muddy 
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Fic. 1.—Chart of the Chagos Archipelago. 


In such a large group the conditions of the encircling 
reefs against the lagoons naturally vary very consider- 
ablv. In general their inner edges reach the surface, and 
in the more open atolls the lagoon slope to 10 fathoms 


closely resembles the seaward slope. The bottoms of the 
lagoons are bare, rock, hard sand or mud, with shoals 
arising precipitously here and there, built up by a few 
species of coral, but largely covered by Nenia and Sarco- 
phytum (as also are the only two submerged banks, Wight 
and Centurion, which we examined). Diego Garcia lagoon 


differs somewhat owing to its being almost completely 
surrounded by land. It has perhaps the most varied fauna 
in the group, and alone gives definite evidence of enlarging 
in every direction. Everywhere the land is entirely of coral 
origin. Diego Garcia shows signs of a recent elevation 
of a few feet, the present single island having been formed 
hy the joining up of a series of separate islets on an 
elongated reef. The kuli or barachois (large shallow lakes) 
of the same island owe their origin to the same elevation, 
though elsewhere in the group they are generally due to 
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the successive washing up of beaches from the sea, en- 
closing areas of the reef. On the whole, there is singularly 
little change since the survey in 1837, aud my impression 
is that Chagos has been for a long time an area of rest, 
and that the present condition of its reefs is mainly due 
to agencies still in action. 

We have now examined the marine fauna in Salomon, 
Peros Banhos, Diego Garcia, aud Egmont, and I would 
again lay stress on its comparative paucity and lack of 
variety as compared with the Maldives, Fiji, or even 
Funafuti, though many of the forms are very common. 
In short, its general character is rather that of the 
temperate than of the tropical zone. 

The Jand fauna is largely dependent on the flora, and 
the latter, except on small isolated islets and selected 
positions, has been destroyed to allow of cocoanuts being 
planted. The shores are everywhere fringed with Scaevola 
koenigit aud Tourncfortia argentea, both covered with a 
climbing bean. Behind these there was originally a forest 
formed of immense mapon (Pisonia capidia) and takamaka 
(Calophyllum inophyllum), with a few cocoauuts, Barring- 
tonia, banyans, and other smaller trees, and an under- 
growth largely consisting of immense Asplenium and other 


Fic. 2.—Lithothamnia on the Seaward Reef of Salomon Atoll, Chagos Archipelago 


ferns and Psilctum, herbaceous dicotyledons being con- 
fined to the more open, dry, sandy, and stony parts; 
mangroves and Pandani are, curiously enough, not found. 


With the assistance of Dr. Simpson, we have collected the , 


flera of cach of the atolls, obtaining more than 600 speci- 
mens, about 140 species, of which probabiy only half are 
indigenous, 

Of mammals there are only rats and mice, hut there are 


traditions of dugong as well. Of birds the cardinal, 
sparrow, and mina have doubtless been introduced; 


neddies, frigates, and terns were breeding in enormous 
numbers on certain islands, though it was mid-winter ; 
crab-plover, curlew, whimbal, aud a saudpiper were 
common, and in the north-west monsoon buzzards, kites, 
and crows are said to be regular visitants. The grecu 
and shell turtles (Chelone mydas and C. imbricata) abound, 
the former coming on shore to deposit its eggs at night 
and the latter in the daytime. The only other reptiles 
wre a marsh tortoise, perhaps introduced from Madagascar, 
and geckocs; there are no Amphibia. There is only one 
and shell, and arachnids and myriapeds are scanty; the 
laud crustacea are similar to those of the Maldives, but 
the coco crab (Birgus latio) is also abundant. Mr. Bain- 
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brigge Fletcher has sorted the insects and finds about 
110 species, most of which are probably indigenous; but 


_ the best season for the group would be in the rather hotter 


and damper north-west monsocn. On the whole, the land 
fauna aud flora is much what oue would expect to get, 
regarding the Chagos as a group of purely oceanic islands. 
We expect to leave Mauritius toward the end of August 
for Cargados, Agalegas, aud the submerged banks towards 
the Seychelles. Our cruise will be largely a dredging one, 
but the examination of Agulegas should be interesting. 
Meanwhile, Cooper and I hope to see some of the reefs 
round Mauritius. 
J. STANLEY GARDINER. 
6 


IRON AND STEELE SEN STi ie 


For the first time the autumn meeting of the Iron aud 
Steel Institute was this year held in Sheffield. An 
elaborate programme of visits to works and social functions 
was arrauged, and no Jess than 1500 members and ladies 
were present, including members from all parts of the 
world. The opening meeting was held at the new 
university on September 26 under the presideucy of Mr. 
R, .\. Hadfield. Addresses of welcome 

: were delivered by the Lord Mayor, the 

' Master Cutler, the Vice-Chancellor of 

the University, Colonel Hughes 

(chairman of the reception com- 

mittee), and by the president of the 

shethield Trades and Labour Council 

on behalf of the working men. Mr. 

Hadfield, in reply, thanked the recep- 


tion committee for the admirable 
work it had done, and gave an 
interesting historical review of the 


Sheffield steel trade. Incidentally, he 
mentioned that the membership of the 
Tron and Steel Institute had now risen 
to 2200, After the reading of the 
Minutes of the last meeting by the 
secretary, Mr. Bennett H. Brough, 
and the transaction of other routine 
business, the papers submitted were 
read and discussed. In the first paper 
taken Prof. J. O. Arnold described 
the department of iron and _ steel 
metallurgy at the University of 
Sheffield. The main object borne iu 
mind in designing the laboratory was 
the erection on a manufacturing scale 


of plant producing steel by the 
crucible, Bessemer, and Siemeus 
processes. 

Prof. J. O. Arnold and ai. ee 
MeWilliam next contributed an 


important paper on the thermal trans- 


formations of carbon steels. For the 
research three stecls were selected, 
saturated with o.8q per cent. of carbon, unsaturated 
with o.21 per cent. of carbon, and supersaturated 
with 3-78 per cent. of carbon. In the case of the un- 


saturated steel, the authors find that aboye Ar3 (810° C.} 
the ferrite and hardenite are in mutual solution as a 
homogeneous mass. The Ar3 change is accompanied by 
a segregation of the two constituents, which, if the cool- 
ing be slow, is probably completed in the Beta range of 
temperature. After a fairly rapid cooling from 950° C. 
the o.21 per cent. carbon stecl when quenched at 730° C. 
micrographically registered a segregation of ferrite so far 
advanced as strongly to suggest that such segregation must 
have begun at Ar3 and uot at Ar2. In other words, 
hardenite is insoluble in ferrite in both the Beta and Alpha 
ranges of temperature. [It however still retains its identity 
as hardenite whilst falling through, say, 30° C. or 40° C. 
of temperature in the Alpha rauge, namely, from the eud 
of .\r2 at about 720° C. to the beginning of Ari at ahbeut 
680° C., at which latter temperature it begins to de- 
compose into pearlite. The heating transformations of 
this steel are substantially as follows:—At Ac1 (about 
710° C.) in the Alpha range the pearlite begins to change 
hardenite, hence the carbide is soluble in the 
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Alpha range. The change to hardenite is somewhat 
advanced when Aci merges into Ac2 at about 720° C. 
owing to these points always overlapping in the heating 
curve. The hardenite areas probably remain unchanged on 
the sites previously occupied by the pearlite until the Gamma 
range Ac 3 is reached (at about 810° C.), when the hardenite 
and ferrite dissolve into each other, forming a homogeneous 
molecular mixture. In a saturated steel there is, on 
heating, a single absorption of heat at the change point 
Aci, 2,3, the amplitude of which ranges from about 
710° C. to 730° C. This change marks the transformation 
of the whole mass from pearlite into hardenite. On cool- 
ing, there is a very considerable evolution of heat at the 
single point Arr, 2,3, the amplitude of which ranges from 
about ©g0° C. to ob0° C. This recalescence marks the 
transformation of hardenite into pearlite. The particular 
phase of pearlite obtained depends upon the rate of cool- 
ing from 660° C. to atmospheric temperature. The 
emulsified phase is produced by very rapid cooling, normal 
pearlite by ordinary cooling, and laminated pearlite by 
very slow cooling. Pearlite, in which the carbide is 
emulsified or ‘‘ sorbitie,’’ may also be produced by temper- 
ing hardenite. The miecrographic and thermal transform- 


ations of a supersaturated steel are as follows :—At 
Aci, 2,3 the sectional ground mass of pearlite changes to 
hardenite, the cementite slowly segregates into larger 


masses until a temperature of about go0° C. is reached, 
then the cementite and hardenite dissolve one into the 
other, and a homogeneous mass of hardenite and cementite 
is obtained. On cooling, at about 900° C. the cementite falls 
out with a faint evolution of heat, and is completely segre- 
gated long hefore the point Ar1,2,3 is reached, hence 
the micrographic transformations of cementite and 
hardenite are quite unconnected with the three thermal 
critical points or any of them, and are due entirely to the 
influence of temperature. 

Mr. A. W. Richards and Mr. J. E. Stead, F.R.S., read 
A paper on overheated steel, describing experiments supple- 
menting their previous work on the subject, and showing 
that re-heating overheated good steel can be relied upon 
to restore good properties to brittle material. Steel 
initially bad, brittle, and dangerous owing to irregularity 
in the distribution of the elements cannot, however, be 
made good hy any kind of heat treatment. 

Mr. L. Guillet (Paris) contributed a paper on the special 
steels used for motor-car construction in France. Steels 
with low percentages of carbon and nickel are used for 
parts which require case hardening and quenching. Steels 
with medium percentages of carbon and low percentages 
of nickel are used after quenching and re-heating for a 
large number of parts. Steels low in carbon and high in 


nickel are used for valves. Chromium steels with high 
carbon and low chromium are used for bearings. Silicon 
steels are used for springs and for gearing. Nickel 


chromium steels are used for numerous parts requiring 
resistance to shock. 

Mr. Guillet also submitted an exhaustive paper on the 
use of vanadium in metallurgy. Vanadium improves the 
properties of alloys. In normal steel it increases the 
tensile strength and elastic limit, and in quenched steel 
it acts in the same way without increasing the brittleness. 
Vanadium is certainly the element which, together with 
carbon, acts with the greatest intensity in improving alloys 
of iron. 

The paper read by Mr. B. Talbot (Middlesbrough) on 
segregation in steel ingots was one of great interest, as, 
although attention has been directed to the effects of 
segregation, little has been published as to means of 
lessening the amount of such segregation. The author’s 
investigations, in which parallel tests have been made on 
ingots from the same heat with and without the addition 
of a small amount of aluminium, are of special value. 
The ingots were obtained from both acid and basic open- 
hearth furnaces, and were 5 feet 6 inches in height, the 
drillings for analysis being taken over the whole surface 
of the divided ingot. When no aluminium was added 
excessive segregation down the central line of the ingot 
occurred [rom 6 inches from the top to about half way down 
the ingot. Sulphur is the element that tends to segregate 
most, phosphorus next, then carbon, and finally manganese. 
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With the use of aluminium, a billet of much more regular 
composition is obtained. 


Mr. Douglas Upton (Jarrow) described an ingenious 
mechanical device for handling steel bars during the 


process of manufacture. 

Mr. L. Dumas (Paris) read a lengthy paper on the 
reversible and irreversible transformations of nickel steel. 
The starting point of the investigation was Prof. John 
Ilopkinson’s well known experiment in 1889. Nickel, 
manganese and carbon, introduced into a steel, the author 
finds, determine alike the appearance of the same pheno- 


menon, irreversible transformation, which is the more 
intense the higher the proportions in which they are 
present. They must also be in solution, a state which is 


often, as regards carbon, impossible of attainment without 
the aid of chromium. The nickel steels which have not 
undergone transformation, although too costly to be of 
industrial use, are of great interest as showing the result 
of adding nickel to steel. The homogeneity is increased, 
and the proportion of B-iron intensified. 

Mr, G. B. Waterhouse (New York) submitted a paper 
giving the results of the investigation of a series of steels 
of constant nickel with varying carbon percentages. The 
results showed that nickel raises the tenacity without 
materially lowering the ductility. Annealing lowers the 
tenacity without greatly raising the ductility. Nickel 
lowers the transformation points Ar3,2 and Arr about 
20° for every 1 per cent. of nickel. 

Captain H. G. Howorth, R.A., contributed a paper on 
the presence of greenish coloured markings in the fractured 
surfaces of test-pieces. The attention of the Ordnance 
Committee was directed to defects of this kind in test- 
pieces from tubes for guns, and the object of the paper 
was to ascertain to what extent the presence of such 
defects should weigh in accepting or rejecting the forgings 
for this purpose. The flaws appear to be due to slag, and 
in any forging subject to violent alternating stresses these 
flaws in prolongation may easily develop into cracks. 
Interesting contributions to the discussion were made by 
General O'Callaghan, president of the Ordnance Com- 
mittee, and by General Sir J. Wolfe Murray, Master-gencral 
of the Ordnance. 

Mr. Thomas Andrews, F.R.S., contributed a paper on 
the wear of steel rails on bridges. He received from a 
railway company the fractured portions of an acid Bessemer 
steel rail which had broken in main line service after 
eleven years and five months’ service on a bridge. It had 
borne 148,000,000 tons of passing tratfic, and had lost 
0.69 lh. per yard per annum in weight. One of the chief 
causes of the fracture has been the defective segregated 
chemical composition of the rail. The percentages of 
combined carbon and manganese, found in the top of the 
rail head and in the bottom flange, were in excess of what 
should obtain in good rail steel. The chemical composition 
was an undesirable one, and such as is liable to lead to 
brittleness and sudden Iracture in rail service. The high- 
power microscopic examinations confirmed the results 
arrived at by the chemical analyses and physical tests, and 
they demonstrated the non-uniformity of the physical and 
crystalline structure of the rail. The microscopic examin- 
ations have also shown the undesirability of employing 
rails having too high a percentage of combined carbon 
and manganese, and they have indicated that great care 
should be exercised in the thermal treatment of rails, from 
the ingot to the finished rail, in order to obtain a suitable 
microcrystalline structure resulting in a good durable rail. 

The existence of troostite can no longer be questioned, 
but opinions as to its nature are divided. Dr. C. 
Benedicks (Upsala), in a paper on the subject, expressed 
the view that troostite is a pearlite with ultra-micro- 
scopically small particles of cementite. In all probability 
troostite is formed by a transformation in situ of 
martensite. 

Prof. E. D. Camphell (Michigan University) contributed 
a paper on the occurrence of copper, cobalt, and nickel in 
American pig-irons. The percentages varied in the speci- 
mens analysed from o.o1r to 0-039 of copper, from a 
trace to 0.048 of cobalt, and from a trace to o-.o72 of 
nickel. The only two irons containing any considerable 
amount of cobalt and nickel possess valuable properties 
for car-wheel castings. 


574 


NATORE 


[OcTOBER 5, 1905 


BILECTURONS  AUSID) WUBI 


HE inavgural address on ‘‘ Electronen en Materie,”’ 
delivered by Prof. C. H. Wind upon taking the 
chair of mathematical physics and theoretical mechanics 
at the University of Utrecht on February 20 of this year, 
has lately been published (Levden: A. W.  Sijthoff). 
Beginning with a brief account of the gradual development 
of the conception of electrons, mainly through the works of 
H. A. Lorentz, and of its sudden corroboration after the 
discoveries made by Zeeman and Réntgen, the address 
goes on with an exposition of the notions of ether, electric 
displacement, electrons, and magnetic force in their pre- 
sent form, and traces the way to the idea of an electro- 
magnetic mass of the electrons. 

The measurements made by Kauffmann, though showing 
that these particles of matter probably do not possess 
any mass besides this electromagnetic one, of course do 
not prove that the same should be the case with all other 
particles of matter in our universe, as Wien had suggested. 
Yet they make this suggestion—the hasis of what the 
author calls an electron theory @ outrance—to some extent 
a plausible one. ‘Several of the brilliant and fascinating 
views which this ultimate theory opens having been ex- 
pounded by Mr. Balfour in his presidential address at the 
Cambridge meeting of the British Association, the present 
author directs attention to those concerning the structure 
of atoms, mechanism of radiation, and origin of chemical 
differences. He also enters into some more details, and, 
assuming for a while that an atom of hydrogen consists 
of a single positive and a single negative electron, calcu- 
Jates that in this system the two components would be 
separated by a distance perhaps 100,000 times greater 
than the diameter of the largest of them, and that there 
must be stored up in the atoms constituting one gram 
of hydrogen an amount of energy equivalent to that re- 
quired by a mail steamer to cross the .\tlantic ten times. 

Poincaré has raised several serious objections against 
the theory. Some of these relate to the temperate electron 
theary only, and lose their weight as soon as the ultimate 
theory is adopted. To take an example. Poincaré does 
not feel satisfied with the changes of length in solid badies 
owing to their motion through ether, as suggested by 
Lorentz and by Fitzgerald in order to explain the result 
of Michelson’s experiments. Lorentz himself, however, 
has already shown that this hypothesis, though appearing 
rather bold at first sight, becomes plausible as soon as 
molecular forces and masses are supposed to be in the 
same way as electromagnetic ones affected by a translation 
through ether; and it is clear that this supposition is 
involved in that of all matter consisting of electrons, which 
therefore at ance clears the way. 

The second category of objections, those arising from 
the dependency of electromagnetic mass upon velocity and 
direction of motion, from so many instances of uncqual 
action and reaction, from the violation even of the Jaw 
of inertia, whenever electrons move with a higher speed 
than light, are, on the other hand, most serious in the 
light of the «ltrmate electron hypothesis, whereas the 
temperate theory hus a way Jeft open to dispose of then. 
The latter theory, indeed, does not deny the existence of 
matter apart from electrons and considers electromagnetic 
Mass as something se cndary. By assuming as _ con- 
stituents of ether hidde inatter, obeying the classical 
principles just as well 2s ordinary or coarse wiutter, this 
theory will be able to uccourt for every apparent deviation 
from the principles which by mathematical reasoning 
should be deducted as occurring in ccarse matter. 

But if by progress of experiment and theory the electron 
hypothesis in its ultimate form should continue to gain 
ground if it should finally prove unavoidable to accept 
the view that niatter consists entirely of electrons, then 
mass and momentum would cease to be what they are 
now in ovr ideas, quantities strictly invariable. There is 
no denying that this would involve a serious change of 
our general conception of nature. For the predilection and 
confidence with which science has for centuries been aim- 
ing at a description of the physical universe in terms only 
of matter and motion were based chiefly—though half 
unconsciously—on the idea of mass and momentum being 
invariable elements of nature, images or pictures of in- 
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variable elements of reality itself. Now this idea, so 
fundamental to our whole mechanical conception of nature, 
would shrink into an iSlusion in the light of the new 
theory. Of course, there would be a great advantage also- 
Whereas it seems now almost hopeless to involve electro- 
magnetic phenomena in a description in terms only of 
matter and motion, the unity desired in our picture of the 
physical world would then be secured by putting it in 
terms cf electrons and moticn. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

We learn from Sctence that an anonymous gift has beer 
made to the Lebanon Valley College, Annville, Pa., of a 
hall of science to cost 16,0001. 

Mr. F. R. B. Watson has been appointed assistant 
lecturer and demonstrator in engineering at the Merchant 
Venturers’ Technical College, Bristol. 

AV REUTER message from New York states that the 
American Gencral Education Board has received from Mr. 
John Rockefeller cheques to the amount of 2,000,000!,, in 
pursuance of his promise last June to give that amount in 
cash or securities for the endowment of higher education. 

A prize of 5o!. out of the Gordon-Wigan fond wilf be 
awarded at the end of the Easter term, 1906, for a research 
in chemistry, of sufficient merit, carried out in the Uni- 
versity of Cambridge. The research may be in any branch 
of chemistry. The dissertation, with the details of the 
research, must be sent to the professor of chemistry not 
later than the division of the Easter term, 1906. 

Tne vear-book of the faculty of engineering of the 
University of Liverpool (1905-6) shows that the courses 
of study are so arranged as to afford a general scientific 
training for those intending to become engineers. The 
honours course affords opportunities for specialisation in a 
selected branch of the profession. The university training, 
which extends over three years, is preliminary to cr sup- 
plementary of pupilage under an engineer or apprentice- 
ship with an engineering firm. 

Ir is announced in Science that the University of 
Pennsylvania will receive 12,000/. from the estate of the 


Jate Prof, Maxwell Sommerville, who held a chair of 
archwology in the university. President Thwing, of 


Western Reserve University, we learn from the same 
source, has announced that Mr. Andrew Carnegie has 
given soool. towards the establishment of a fund of 
20,0001. for the endowment of a chair of political economy 
at Western Reserve University, to bear the name of the 
late Senator Hanna. 

Tue Engineering and Mining Journal publishes the 
presidential address delivered by Mr. F. W. McNair before 
the Society for the Promotion of Engineering Education, in 
which he shows that the American mining schools have 
amply proved the necessity for their existence. From 
statistics of the six largest mining schocls in America, he 
shows that the ratio of graduation to enrolment is in- 
creasing, thar there is an enormous percentage increase 
in students enrolled, and that the mining school product 
is gradually taking the place of the so-called practical 
man. J)ividing the twelve years available for comparison 
into three periods of four years, it is shown that the 
schools under eansideration graduated ane man to 13-6 
million tons of the total mineral production during the 
first period, one to 10-2 millions in the second period, and 
one to 9-4 millions in the last period. 

Ix connection with the department of geography of the 
University of Cambridge, special public lectures will be 
delivered in the Michaelmas term by Sir Clements R. 
Markham, &.C.B., F.R.S., and Sir Archibald Geikie, 
F.R.S. The following courses, which are open to all 
students, whether members of the university or not, 
have also been arranged :——A general course in geography 
(with practical work) will be given by Mr. H. Yule Old- 
ham; courses on the geography of Europe, on the prin- 
ciples of physical geography, and on the history of 
geographical discovery will also be given by Mr. Oldham. 
Dr. J. E. Marr, F.R.S., will lecture twice weekly on 
geomorphology; Dr. A. C. Haddon, F.R.S., will give 
courses on cthnology and on anthropogeography; and Mr. 


| 
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A. R. Hinks will lecture on geographical surveying (with 
field work). The duties of the board of geographical 
studies, which is responsible for the general administration 
of the department, include the promotion of geographical 
study and research within the university, the provision of 
instruction in the several branches of geographical science, 
the administration of the geographical education fund, and 
the publication of schedules defining the range of the 
geographical examinations for degrees and diplomas of the 
university in geography. 

Tue development and strengthening of the relation which 
the work of technical institutes and evening classes bears 
to the practice and commercial aspects of our industries 
are undoubtedly necessary parts of further industrial 
progress. For this reason we welcome a recent circular 
issued by the Board of Education to the inspectors of 
these educational institutions. The Board recognises the 
existence of a great variety in the character and amount 
of the cooperation between employers of labour on the 
one hand and the managers of technical institutions and 
evening schools on the other, and in its circular gives a 


short account of a few typical examples with a view of 
showing inspectors and others the kind of work which 
can be done with advantage in this direction. It is true 


that the details of such cooperation must vary from place 
to place in accordance with the special requirements of 
each important industry, but unless it exists in one form 
or another full advantage will not be derived from our 
expenditure on technical education. The circular proceeds 
to give a helpful résumé of what has been done to 
encourage artisans in their studies by means of the pay- 
ment of fees and the award of prizes, by increases of 
wages, by allowances of time for attendance at classes, 
and by providing opportunities for higher instruction. The 
circular may be commended to all employers of labour who 
desire that the workmen of this country may be put into 
the way of competing on equal terms with those of other 
countries. 

On Friday last Lord Rosebery, as Chancellor of the 
University of London, opened the Goldsmiths’ College at 
New Cross, formerly the Goldsmiths’ Institute. The de- 
velopment of Polytechnics under the London County Council 
led the Goldsmiths’ Company to reconsider the constitution 
of the institute, which had been carried on by the company 
since 1888; and last year the buildings were presented by 
the company to the University of London, with an un- 
occupied adjoining site of four and a half acres, and an 
endowment of so0o/. a year for five years. An additional 
sum of 5000]. was given by the company to enable the 
university to carry on evening classes during 1904-5, in 
cooperation with the London County Council. Under the 
new scheme the institution has become the Goldsmiths’ 
College, University of London, and its functions are chiefly 
those of a day training college for elementary teachers. 
Yhese students will take the ordinary two years’ course 
provided by the regulations of the Board of Education, and 
will not prepare for a university degree; but the evening 
class work in science and engineering will still lead up to 
university degrees. Jn the course of his remarks at the 
opening ceremony, Lord Rosebery said :—‘‘ The University 
of London is spreading itself over the metropolis. It is 
not too much to say that, though we cannot say that it 
will soon spread itself over the Empire, we muy at least 
say that it will very soon appeal to every portion of the 
Empire. {ft is a young university. It deals with com- 
paratively new branches of learning. It deals with the 
practical and the concrete, rather than with the ancient and 
the abstract. In that respect there is a marked difference 
between it and those ancient universities to which some of 
us owe a loyal and filial allegiance which cannot be 
obliterated by any newer loyalty or allegiance. The newer 
universities must be content, and wisely content, with some- 
thing which is not antiquity, and is not tradition, but may 
be more immediately useful and practical than either 
antiquity or tradition. We, placed in the largest com- 
munity in the world, with our hands, so to speak, on the 
very heart of the Empire, living among new wants and 
new aspirations, meeting new needs and new acquirements, 
ready, as I hope, to face the exigencies of to-day and to- 
morrow, are the university of the future, though we cannot 
trace our antiquity back to the hoary past.” 
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SOCIETIES SAND SiGADENTES: 


’ Lonpon. 


Royal Society, June &.—‘t The Synthesis of a Substance 
allied to Adrenalin.”’ By H. D, Dakin. Communicated 
bye Prot. Ey Mi Starling) FR. s. 

The paper contains an account of attempts to synthesise 
adrenalin—the physiologically active principle of the supra- 
renal gland. Adrenalin is commonly regarded as a 
secondary alcohol of the formula 


C,H,(OH),.CH(OH).CH,NHCH,,. 


The corresponding ketone may be prepared by acting upon 
chloracetylcatechol with methylamine, and is a crystalline 
substance forming stable crystalline salts. The ketone may 
be reduced electrolytically, and the product may have 
the structure assigned to natural adrenalin. Although the 
synthetical base has many chemical and _ physiological 
properties in common with adrenalin, it probably is not 
the racemic form of the latter substance. he base forms 
extremely deliquescent salts which are unstable in hot 
solution; on addition of ammonia to aqueous solutions of 
the salts, the free base is precipitated in the form of a grey- 


white amorphous precipitate which is extraordinarily 
unstable in the dry state. Owing to experimental 
difficulties, satisfactory analytical and molecular weight 


determinations have not yet been made. 

A close physiological relationship between the natural 
and synthetical bases is shown by the fact that, in the case 
of a rabbit, intravenous injection of less than 0-o00001 gram 
is followed by a marked rise in arterial blood-pressure. 

A base which is probably identical with the substance 
above described has been obtained by acting upon methy]- 
aminoacetyleatecho! with aluminium and mercuric sulphate 
(D.R.-P. 157,300), und it is assumed to be a secondary 
alcohol. lf this be correct, the formula for natural 
adrenalin will require modification, but more experimental 
evidence is needed before the question can be settled. 


July 1.—‘ On the Influence of Collisions and of the 
Motion of Molecules in the Line of Sight, upon the Con- 
stitution of a Spectrum Line.’’ By Lord Rayleigh, 
Opn iMlos TESS 

Apart from the above and other causes of disturbance, 
a line in the spectrum of a radiating gas would be infinitely 
narrow. A good many years ago,* in connection with 
some estimates by Ebert, the author investigated the 
widening of a line in consequence of the motion of mole- 
cules in the line of sight, taking as a basis Maxwell's 
well known law respecting the distribution of velocities 
among colliding molecules, and he calculated the number 
of interference bands to be expected, upon a certain sup- 
position as to the degree of contrast between dark and 
bright parts necessary for visibility. In this investigation 
no regard was paid to the collisions, the vibrations issuing 
from each molecule being supposed to be maintained with 
complete regularity for an indefinite time. 

Although little is known with certainty respecting the 
genesis of radiation, it has long been thought that collisions 
act as another source of disturbance. The vibrations of a 
molecule are supposed to remain undisturbed while a free 
path is described, but to be liable to sudden and arbitrary 
alteration of phase and amplitude when another molecule 
is encountered. A limitation in the number of vibrations 
executed with regularity necessarily implies a certain in- 
determinateness in the frequency, that is, a dilatation of 
the spectrum line, In its nature this effect is independent 
of the Doppler effect—for example, it will be diminished 
relatively to the latter if the molecules are smaller; but 
the problem naturally arises of calculating the conjoint 
action of both causes upon the constitution of a spectrum 
line. This is the question considered by Mr. C. Godfrey 
in an interesting paper,* upon which it is the principal 
object of the present note to comment. The formule at 
which he arrives are somewhat complicated, and they are 
discussed only in the case in which the density of the gas 
is reduced without limit. According to the view of the 

1 Bees Mag., vol. xxvii., p. 298, 1884; ‘ Scientific Papers,” vol. iii , 
4 250. 

Peek On the Application of Fourier’s Double Integrals to Optical 
Problems,” Péil. Trans., A, vol. excv., p. 329, 1299. 
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present author, this should cause the influence of the 
collisions to disappear, so that the results should coincide 
with those already referred to where the collisions were 
disregarded from the outset. Nevertheless, the results o 
the two calculations differ by 10 per cent., that of Mr. 
Godfrey giving a narrower spectrum line than the other. 

The difference of 10 per cent. is not of much importance 
in itself, but a discrepancy of this kind involves a subject 
in a cloud of doubt, which it is desirable, if possible, to 
dissipate. Mr. Godfrey himself characterises the dis- 
crepancy as paradoxical, and advances some considerations 
towards the elucidation of it. The present author has a 
strong feeling, which he thinks he expressed at the time, 
that the to ‘per cent. correction is inadmissible, and that 
there should be no ambiguity or discontinuity in passing 
to the limit of Tree paths infinitely long. 1n connection 
with some other work he has recently resumed the con- 
sideration of the question, and he is disposed to think that 
Mr. Godfrey’s calculation involves an error respecting the 
way in which the various free paths are averaged. A dis- 
cussion of the subject is given in this paper. 


PARis. 

Academy of Sciences, September 25.—M. Troost in the 
chair.—On the origin of the principle of virtual displace- 
ments: P, Duhem. Descartes proposed to found his 
system of statics on the proposition “Tt requires the same 
power (puissance) to raise a given weight a fixed height 
as to raise a weight K times as great to a height K times 
less.’’ M. Duhem has found that this principle was first 
implicitly used by Jordanus de Nemore, in his Tractatus 
de ponderibus, dating from the thirteenth century, and 
traces its use by various writers down to the time of 
Descartes in 1637.—Observation of the total eclipse of the 
sun of August 30, made at Robertville, Algeria: M. Satet. 
The plan of work included (1) a search for the existence 
of a magnetic field in the neighbourhood of the sun by 


the abservation of the deviation of the plane of polarisation | 


of the coronal light; (2) the photographic study of the 
distribution of the polarised light of the corona; (3) the 
study of the atmospheric polarisation; (4) the spectro- 
polarisation of the corona; and (5) the photography of the 
ultra-violet spectrum of the corona. A 
results, which were successful, is given.—On the observ- 
ations of the total eclipse of the sun of August 30 
made at Guelma by the commission from the Observatory 
of Algiers: Ch. Treépied. The results obtained include the 
confirmation of the supposed relationship between coronal 


structure and the state of solar activity, the photo- 
graphic impression of the moon’s disc on the corona 
apart from totality, the photographic registration of a 
very curious phenomenon oI! elliptical rings, and a 
negative exposed during the whole of totality per- 
mitting of the study of the greatest photographic 


extension of the corona during this eclipse and of con- 
tributing to the elucidation of the question of the intra- 
Mercurial planets.—New researches on the reproductive 
apparatus of the Mucorinea): J. Dauphin. The formation 
of the mycelium has been followed with the microscope, 
day by day, up to the production of the reproductive organs. 
The effect of varying the nature of the carbohydrate present 
in the culture medium was studied, and observations made 
with raffinose, dextrin, starch, dulcite, ervthrite, glycerin, 
ordinary alcohol, salicin, and quercite.—On the sensibility 
of the chlorophyll apparatus in ombrophobe and ombrophile 
plants: W. Lubimenko. The facts observed show clearly 
that the assimilating energy depends an the concentration 
of the pigment in the chlorophyll grains. The curve repre- 
senting the assimilating encrgy may, according to the con- 
centration of the pigment, rise to the upper “limit of the 
natural radiation, as in ombrophobe plants, decrease 
before this limit, as in ombrophile plants, or may remain 
stationary, starting from a certain intensity, as in the 
yellow leaves of Taxus. —Spontaneous vegetation and the 
wholesomeness of drinking water: L. A. Fabre. 


GOTTINGEN. 

Royal Society of Sciences.—The Nachrichten (physico- 
mathematical section), part iii. for 19a5, contains the 
following memoirs communicated to the society :-— 

a 25.—A. Sommerfetd: The electron theory, 
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résumé of the | 


iil.; on clectrons with velocities equal to or greater than 
the velocity of light. H. Happet: On the equation of con- 
dition of monatomic substances. 

May 20.—W. Hoitz: How 
planetary nebula. W. Hottz: The reason for the star- 
shaped appearance of the stars. C. Runge: On the 
numerical solution of total differential equations. 

June 3.~ H. Gerdien: A new apparatus for the measure- 
ment of the electrical conductivity of the air. H. Gerdien: 
Measurements of the density of the vertical electrical con- 
ductive current in free air during the balloon ascent of 
May 11, 1905. 

June 24.—Wilhelm Biitz: 
of ‘lakes ’’ in dyeing. 

The Business Notices, part i. for 1905, contains a report 
on the Samoa Observatory, a long obituary notice of 
Ernst Abbe by Prof. Voigt, and an appreciation of Georg 
Meissner by Prof. Max Verworn. 


rotation can begin in a 


Contributions to the theory 


SouTH WateEs. 


2.—Mr. H. A. Lenehan, president, 
with other data, of 
H. G. Smith. In 


NEW 
Royal Society, August 
in the chair.—The refractive indices, 
the oils of 118 species of Eucalyptus : 
this paper the author records the refractive index, the 
specific gravity, the specific refractive energy, and the 
solubility in alcohol of the oil of each species. The 
material was distilled at the Technological Museum, 
Sydney, and most of it had been prepared for the work 
* Research on the Eucalypts and their Essential Oils,’ 
by Mr. R. T. Baker and himself. The oils of those species 
which have been obtained since that work was published 
are also included. 
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Specially Introduced at the request of the Medical Faculty. 


FRY’S MALTED COCOA 


A Combination of FRY’S Pure Cocoa and 


ALLEN 


& HANBURYS'’ 


Extract of Malt. 


“THE value of Extract of Malt as a nutritive and restorative agent for delicate and exhausted constitutions is now fully acknowledged by 


the Profession, the Extract being rich in muscle and fat-forming elements, 

the solution and digestion of all farinaceous foods, and is therefore a valuable remedy in those diseases which arise from an imperfect 
assimilation of these suhstances. The presence of the active and valuable constituents of the Malt. unimpaired and in a concentrated form, 
is secured in ALLEN & HANBURYS' Extract hy a very careful selection of the Malt used, and the greatest attention to the temperatures 
at which the processes of the mashing and subsequent evaporation in vacuo are carried out. 

An ordinary portion contains more of the active properties of Malt than a pint of the hest ale or porter. 

The comhination, therefore, of ALLEN & HANBURYS*' Extract of Malt with FRY'S Pure Cocoa Extract supplies to [nvalids and all 
delicious, refreshing, and invigorating beverage for breakfast, luncheon, or supper. 

Both of its constituents being highly concentrated, the MALTED COCOA is economical in use, and possesses highly nutritive properties, 
and on this account can be recommended with great confidence to the public. 


those possessed of weak digestive powers a 


It promotes, moreover, in a special and peculiar manner, 


LABORATORIES FURNISHED 


Chemical, Physical, Biological], and all Science 

Laboratories completely equipped with Benches, 

Fume Chambers, Cupboards, &c., and Scientific 
Apparatus of every description. 


SPECIFICATION FOR OUR PRICES. 


We also supply Sinks, Gas and Water Fittings 
specially designed for Science Laboratories, and 
Pure Chemicals. 


A.GALLENKAMP & €0., L™:| 


49 & 21 Sun Street, Finsbury Square, LONDON, E.C. 


DR. FLEMING'S 


SEND 


For measuring: 


WAVE-LENGTHS, 


FREQUENCIES, 
CAPACITIES, and 
INDUCTANCES. 


STEN tata 


For IHustrated Pamphlet J apply 


MARGONI’S WIRELESS TELEGRAPH CO., 


Ltd., 


18 FINCH LANE, E.C. 


BEWARE OF 


DO YOU WISH WARE | 


11 TO BE IMITATIONS. 
7 UP TO DATE 


in Scientific Demonstrating ? 

If so, send for onr full descriptive pamphlet of 
the Kershaw-Patent Lantern 
(Stroud and Rendall’s and 
Kershaw Patents), made of 
best seasoned mahogany, 
French polished, lined with 
asbestos and Russian iron. 
Fitted with two double 
achromatic objectives, go” 
silvered prism, complete 
with B.T. or mixed jet, in 
travelling case, measuring 
23 x 16" x 9”. 

ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 

STANDS, &c. 


A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO #H.i4fs GOVERNMENT. 


MR. EDWARD ARNOLD’S LIST. 


MANUAL of PHARMACOLOGY 
FOR STUDENTS. 


By WALTER E. DIXON, M.A., M.D., B.S., B.Sc. Lond., 
D.P.H. Camb., Assistant to the Downing Professor of Medicine in the 
University of Cambridge. 
With numerous Diagrams. Demy 8vo. 155, net. 


THE CHEMICAL SYNTHESIS 
OF VITAL PRODUCTS, 


And the Inter-Relations between Organic Compounds. 
By R. MELDOLA, F.R.S., V.P.C.S., F.1.C., &c., 


Professor of Chemistry in the City and Guilds of London Technica! College, 
Finshary. Super Royal 8vo. 21s. net. 


AN INTRODUCTION TO 


THE THEORY OF OPTICS. 


By ARTHUR SCHUSTER, Ph.D., Sc.D., F.R.S., 


Professor of Physics at the University of Manchester. Demy &vo. 
With numerous Diagrams. 15s, net. 


THE BECQUEREL RAYS 


AND THE PROPERTIES OF RADIUM, 


By the Hon. R. J. STRUTT, 
Fellow of Trinity College, Cambridge, Demy 5vo. 
8s. 6d. net. 


THE EVOLUTION THEORY. 


By AUGUST WEISMANN, 
Professor of Zoology in the University of Freiburg. 
TRANSLATED BY 
Professor J. ARTHUR THOMSON and MARGARET THOMSON. 
Two volumes, Royal 8vo. With many Illustrations. 32s, net. 


London: EDWARD ARNOLD, 41 & 43 Maddox St., W. 


rss, 


mA hth 
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With Diagrams. 
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MACMILLAN’S LATEST LIST, 
THE GEOLOGY OF SOUTH AFRICA. 


By F. H. HATCH. Ph.D., M.Inst.C.E., President of the Geological Society of South Africa; and 
G. S. CORSTORPHINE, B.Sc., Ph.D., Consulting Geologist to the Consolidated Goldfields of South Africa. 
8vo. 215. net. 
SATURDAY REVIEW.— The recent rapid advance of geological investigation in these two countries is a good sign for 
the future, and towards the continuance of that progress no better aid can be asked than the admirable summary provided by these 
two most competent geologists.” 


SEVENTH EDITION. REVISED AND ENLARGED. 


THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part I. of a Treatise on the whole Subject. 
By EDWARD JOHN ROUTH, Sc.D., LL.D., F.R.S., &c. With nuinerous Examples. Svo. 145. 


NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Vol. I.—The Non-Metallic Elements. New Edition, completely revised by Sir H. E. Roscos, assisted by Dr, H. G. COLMAN 
and Dr. A. HARDEN. With 217 Illustrations. Svo. 21s, net. 


ATHEN.&UM,—‘‘ It is almost superfluous to say that the work maintains its original high standard, and is pre-eminent 
among works of its class in all languages.” 


A PRIMER, or EXPLOSIVES. 


For the Use of LOCAL INSPECTORS and DEALERS. 
By MAJOR A. COOPER-KEY, H.M. Inspector of Explosives. 
Edited by Caprain J. H. THomson, H.M. Chief Inspector of Explosives. Feap. 8vo. 15. 


NATURE,.— This little book should prove of great value to those for whose benefit it has been mainly written, viz., the 
local inspectors under the Explosives Act, and those dealers whose trading necessitates the handling and storage of explosives.” 


FOURTH EDITION, REVISED AND ENLARGED. NOW READY. Globe 8vo. 45. 6d. 


ELEMENTARY TRIGONOMETRY. 


By H. S. HALL, M.A., and S. R. KNIGHT, B.A. 

This edition is adapted to all the modern requirements. In particular, it contains Graphs or the Trigonometrical Functions, 
and Examples of their use. A special feature is the large number of Examples in illustration of Four-Figure Tables. Tahles of 
Logarithms, Anti-logarithms, Natural and Logarithmic Functions (specially compiled) are given at the end of the book. 

*.* The old edition is still on sale. 


SIMPLE LESSONS ON HEALTH 


FOR THE USE OF THE YOUNG. 
By SIR MICHAEL FOSTER, K.C.B., M.P., &e. Feap. 8vo. 1s. 


LANCET.—‘* The chapter on food and drink is conceived and expressed in a rational and common-sense manner, is in a 
high degree adapted to a child’s comprehension, and calculated to convey a proper impression concerning the subject. The other 
chapters of the book deal with fresh air, light and cleanliness, and are excellently clear expositions of their subjects. Sir 
Michael Foster, in our opinion, has done good service by publishing this little volume.” 


MACHINE CONSTRUCTION ano DRAWING 


By FRANK CASTLE, M.I.M.E., Mechanical Laboratory, Royal College of Science, South Kensington, Lecturer 
in Machine Drawing, Building Construction, and Mathematics at the Morley College, London. Globe qto, limpcloth. 4s. 62. 
NATURE.—*' The book can be cordially recommended for use in drawing classes, and to young engineers who are seeking 
after knowledge on which to base subsequent work in machine design.” 


~~ OCTOBER NUMBER NOW READY. 


TrHkzEe Ss cHOOL ww oRLbD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME 7s. 6d. NET. 


PRINCIPAL CONTENTS FOR OCTOBER. 

The Salaries of Teachers in America. From a Coirespondent._Mathematics under the New Army 
Regulations, By A. E Broomfield, B.A. (Illustrated.).—The Teaching of General European History: I. Introductory. By 
W. H. Weedon, I]. For Higher Forms. By A. J. Evans, M.A.—Educational Aims and Methods. Suggestions by 
the Board of Education. —Instruction and Training of Pupil Teachers. By A. J. Arnold, B.A.--Technical Education in Evening 
Schools.—A Treatise on Chemistry.—Geography as Nature Study.—Education in Scotland.—Correspondence: The 
Position of Teachers in Natal. By a Natal Teacher.—The Teaching of Moderna Languages. By G. Brackenbury, B.A.—Use of 
the Words “ Mass” and ‘* Weight.” By T. J. Gardner. 


MACMILLAN AND CO., LIMITED, LONDON. 


OcTOBER 5, 1905] 


PHCANIX 


ASSURANCE COMPANY, LiMiTED. 


FIRE OFFICE. 


i9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loee Settlemente. 
Prompt Payment of Clalme. 

LOSSES PAID OVER £28,000,000. 


BIRKBECK BANK | 


ESTABLISHED 1851. 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £100. 


Deposits. 23°) Interest allowed on Deposit Accounts. 
Advances made. Stocks and Shares bought and sold 


Apply C. F. Ravenscrort, Secretary, 
Soutbampton Buildings, High Holborn, W.C. 


MINERALS, ROCKS, FOSSILS. 


A large stock of BRITISH AND FOREIGN MINERALS always on view. 


CORNISH MINERALS 
A SPECIALITY. 
Special display for Teacbers aud Students on Saturdays. Open till 7 p.m. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
Londen, S.W. 


MIGROSGOPICAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to | 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 
THE TWENTIETH CENTURY ATLAS OF) 
MICGROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 

Subscription In advance, either Monthly, 7/-; Quarterly, 21/-, 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


ON SALE. 


Astronomical Telescope, with 37 in. clear aperture, on expensive 
mahogany altazimutb stand, 1 day and 1 astro, eyepiece, in travelling case, 
price £12. Another 38” by Dottonn, an excellent object glass, with 
finder, two Hook's joint handles for slow motions, two eyepieces, altazi- | 
muth stand, cost £30, for £14. Another with 2! in. aperture, on oak | 
tripod altazimuth stand, for £2. Microscopes, Zeiss IVa, with swing- 
ont substage condenser, triple nosepiece, No. 1 and No. 3 eyepieces, | 
objectives #” and 3” by Bauscu & Lomn, cast £17 5s., offered at £8 10s. 
Watson's ‘' Fram” with substage and Abbé condenser, 2 eyepieces. and 
2 ohjectives, 1 in. and 3 in., in spotless condition, cost £8 5s., offered 
£6 10s. Student's Micrescape, hy Baker, with 1” and }” objectives 
(a good modern instrument), cost £7 10s., offered at £4 10s. Society of 
Arts Mierescope, with two objectives, live box, forceps, &c., cost £6 4s., 
offered for £2 10s. Objectives, ?:’ oil immersion, Watson, N, A. 1.10, 
offered at £3 10s. Another 7.” oil immersion. Pituscuer, £2, 
Another ;!,” oi] immersion, Gowttanp, N. A. 1.30, for £2 10s. 


Rev. H. MILLS, Greenside, Kendal. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, tharough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
hridge Type-writing Ageacy, 1a Duke Street, Adelphi, W.C. 


NOTICE.—Advertisements and business 
Contmuntcations to the Editor. 


letters 
The telegraphic address 
SUBSCRIPTIONS TO ‘‘ NATURE." 


4 s.d.|Toart Praces Aproao:— £ 5. d, 
Yearly , : 5 me ae Td ig) Yearly ° aoe @.) 
Half-yearly om 6 Half-yearly . 
Quarterly ~ . A 9 Quarterly 


Wed PORE 


for 


*Three Lines in Columa = fh 
Per Line after ee 
215 © One Sixteenth Page,or Eigbth Col. 19 0 
© 8 o One Eighth Page, or Quarter 
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WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
N B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Musenms, Calleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. i 
All Becks and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
PS New Catelogue (102 pp.) just issued, post free, 


SEND FOR DETAILS OF OUR 


MICRO-SLIDE LENDING 
DEPARTMENT. 


Covering every Branch of Natural Science. 
SUBSCRIPTION €9:17:0 FOR 240 SLIDES, 
Over 583,000 Slides have already been circulated. 
#@- The Boxes are accompanied by descriptions of their contents, 


concisely written by well-known authorities in the different 
departments. 


C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10/G3 100 do., 21/-; 2co da, 43/-. 
20 Corl Measure Rocks and Fossils, 12:6; do, larger, 15/-. 
In Polished Deal Boxes. 


Laspection invited af a large stock of Miuerais, Rocks, Fossils, and 


Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE, 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscnlaria, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxns, Rana, Anodon, &c., for Dissectian purposes. 


THOMAS BOLTON, 
25 BALSALL HEATII ROAD, BIRMINGHAM. 


EE SAS 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiph-ra (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanns, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 


Pectens Buguia, Crisia, Pedicellina, Holothnria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllinm, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 
2 a - — a 


Nature should be addressed to the Publishers; Editorial 


of Nature is ‘* Puusis,’? Lonpon. 


CHARGES FOR ADVERTISEMENTS. 
As hs #5 by Gh 
6 | Quarter Page, or Half 


© 0 9] aCalumn , 115 
Halfa Page, oraColumn 3 5 


Whole Page . . . 6 6 


Column 5 2 o18 6 


* The first line being in beavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Linvited. 


CORI 9 SN, 


MARTIN'S STREET, LONDON, W.C, 
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CATALOGUE oF 


Ultra-Violet Rays 
=. PHYSICAL APPARATUS. 
ae Can i NINTH EDITION. 


NEW Ys : é 
J =. 
MERCURY | a i Over SOO pages. profusely Ulustrated, of all 


the latest and most modern apparatus for 


VAPOUR e teaching «. .« 
ES Heat, Light, Sound, 
LAMP : ne Frictional and Voltaic Electricity, 
MADE “OF : 25 Pneumatics, Hydrostatics, Mechanics, 
UVIOL GLASS Mensuration, Hygiene, &c. 
For Physical and a = = 
Medical Purposes. EVERY INSTRUMENT GHEAPLY, EFFICIENTLY, AND 
Current ‘ ACCURATELY MADE. 
eee cu 2 ee : =—_ ee 
i ane ae CATALOGUES SENT FREE, on application, to 


ISENTHAL & CO., Schools, Colfeges, and Institutions. 


85 MORTIMER STREET, LONDON, W. 
Coutractors fo the Admiralty, War, dndia, TO W N S O N & M E R C E R y 


ee 


and Colonial Offices, he. 


34 CAMOMILE ST., E.C. 


EXPERIMENTAL GLASS BLOWING 
FOR RESEARCH WORK 


Correctly and promptly carried out for Laboratories and Scientific Men from Rough Sketch, 
as executed by us for many years for London University, Victoria University, Manchester, 
and the principal Institutes throughout the Kingdom. 

LISTS :—Chemical Apparatus — Chemicals — Balances = ie Thermometers — Electrical 
Apparatus—Pocus Tubes, X-Ray, and Wireless Teleqraphy Apparalus—or SPECIAL 
WHOLESALE (for Quautities)\—free on application, 


C.E. MULLER, ORME & CO., LTp., 148 HIGH HOLBORN, LONDON. 
N 


THE SMALLEST 
PRACTICAL CAMERA MADE. 


The Stereoscopic Campany’s 
NEW BLOCKNOTES CAMERA 


is no larger than an ordinary purse and yet produces perfect photographs 
under any conditions. 


Write for Illustrated Booklet (N) of this charming little 
Camera free from 


THE LONDON STEREOSCOPIC CO., 
106 &108 Regent St., W., or 54 Cheapside, E.C. 


Vinted by Ricuarp Cray anv Sons, Limivep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmt.tan 
anv Co., LimiTED, at S . Martin’s Street, London, W.C., and THE MacmiLLAN Com¥any, 66 Fifth Avenue, New York.—THurspay, October 5 1905. 


Ay AWIBIEIESIL WY 


UE ILIGISMRON TED | KOIUIRIN IE (Ole SCIENCE 


“To the solid ground 


of, NG trusts the mind which builds for aye.’ 


“THURSDAY, OCTOBER 12, 


No. 18; 1876, VOL. 72] 


Registered as a Teter WEEE?) at the General Post Office.) 


NEW 
PATTERN 
FOR 
ELECTRIC 
LIGHT. 


OPTICAL LANTERN, 


The Aen ientent es a clear base Noam nt is fitted ae 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 
we EF IN EGY 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mabogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


j 2 Focussing Substage, 14/6 extra. 
er —— 
= R. & J. BECK, Ltd., 
68 CORNHILL, 


Lon DON. 


“DEMONSTRATOR’S” | 


* —WORDSWORTH. 


1905 


| Price SIXPENCE _ 
re) Rights are SNCSRIUE, 4 


NEW EDITION OF MARSHALL AND 
HURST'S “ZOOLOGY.” 
dust Published, SIXTH EDITION, Revised by F. W. GAMBLE, D.Sc., 


Lecturer io Zoology in the University of Manchester. 


10s. 6d. 


A JUNIOR COURSE OF 
PRACTICAL ZOOLOGY. 


By the late 
A. MILNES MARSHALL, M.D., D.Se., M.A., F.R.S., 


Professor in the Victoria University; Beyer Professor of Zoology 
in Owens College ; and the late 


C. HERBERT HURST, Ph.D., 


Lecturer in the Victoria University, &c. 


With Illustrations. Crown 8vo. 


London: SMITH, ELDER & CO., «5 Waterloo Place, S.W. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tube containing both Mercury and 
Glycerine. The lighter soecific gravity of the latter and 
the difference in tbe bore of the tube in which it rises and 
falls increases the scale to about 8 inches for each inch of 
the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of 1ooth of an inch being easily read 
without the aid of any vernier or magnifier. 


Further Particulars and Prices of this and other 
long range Barometers sent on application 
: to the Manufacturers— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


Branches: 
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THE DAVY-FARADAY 
RESEARCH LABORATORY 


ROYAL 


INSTITUTION. 
Professor Sir JAMES DEWAR, M.A., LL.D., D.Sc., F.R.S. 


DIRECTOR: 
SUFERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc., F.R.S. 


This Laboratory was founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday, for the purpose of pro- 
moting, by original research, the development and extension of 
Chemical and Physical Science. 

Michaelmas Ternt,—Moanday, October 2, to Saturday, December 16. 


Lent Ternt.—Monday, January 8, to Saturday, April 7. 
Easter Term.— Monday, April 30, to Saturday, July 2¢. 


Full Information and Farms of Application can he had from the 
ASSISTANT SECRETARY, Royal Institution, Alhemarle Street. W. 


To prevent delay Candidates ought to send in their applications for 
admission during the course of the Term preceding that in which they wish 
to enter. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The SESSION 1905-6 opened on THURSDAY, OCTOBER 5. 
Lectures are given in all branches of General and Higher Education. 
Taken systematically, they form a connected and progressive Course ; hut 
a single Course in any suhject may he attended. 

Courses are held in preparation for all Examinations of the University 
of London in Arts and Science, for the Teachers' Diploma (London) and 
for the Teachers’ Certificate (Cambridge), and also a special Course of 
Scientific Instruction in Hygiene. 

Six Laboratories are open to Students for Practical Work. 

Two Entrance Scholarships will he offered for competition in June, 1906. 
The Early English Text Society's Prize will he awarded in June, 1906. 

Students can reside in the Callege. 

DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 

HEAD or THE DEFaARTMENT—Miss M. Morton, M.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the examinations for the Teaching 

Diplomas granted by the Universities of Landon and Cambridge held 
annually in December. 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings. 

Full particulars on application to the Prtncipat. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Crarres A. Keans, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed ta meet the requirements of 


those engaged in CHEMICAL, METALLURGICALand ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


Cuartes A Keane, M.Sc., Ph.D., F.1.C., and 


Clneniisinyy "1H. Burrows, A.R G.S., Ph.D., F.L.C, 
Physics ... R. S. Wittows, D.Se., M.A. 
Metallurgy C. O. BannisTER, Assoc. R.S.M. 
Mathematics G. M. K. Leaccetrt, B.A. 


Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

Also preparation for the BSc. Examination of London Uni- 
versity under recognised teachers of the University. 

Courses of Instruction m Glass Blowing will be given during the 
Session by Mr. A. C. Cossor. 


NEW SESSION hegan MONDAY, SEPTEMBER 2s. 


For details of the Classes apply at the Office of the Institute, or by 
letter to the Princira. 


W.H. DAVISON, M.A., Clerk to the Governing Body. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee requires the services of an ASSISTANT MASTER for 
the COUNCIL CENTRAL SECONDARY SCHOOL, Suffolk Street. 
Salary, £100 to £160 per annum, according to qualifications and experi- 
ence. Candidates must be qualified in Science and Mathematics. 

Form of application may be ohtained from the undersigned. 

f JNO, ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, 

Octoher g, 1905. 


BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 
DAY AND EVENING COURSES, under recognised Teachers o 
the University of London. 


J. E. Mackenzie, Ph.D., D.Sc. 


Chemistry ca oi YH. Wren, Ph.D., B.A., B.Sc. 


ALBERT GrirFfitus, D.Sc. 
Physics ... 23) oo 6 ~{B Owen, B.A., B.Sc. 

B. W. Crack, B.Sc. 
Mathematics coo 1p Pee vee oe 

A. B, RENDLE. 7A. 56. 
Botany ... Ba oa ae cy { F. E. Fritscu, Ph.D., ISK 


Ay eae ee ew H. W. Untuank, B.A., B.Sc. 
Geology & Mincralogy Geo. F. Harris, F.G.S. 


Assaying, Metallurgy & Mining. Gero. Patcnin, A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, and Italian Classes. 


EVENING CLASSES. in Biology, Physiology, Practical Geometry, 
Building and Machine Constructioo, Steam, Theoretical and Applied 
Mechanics. 

Calendar 6d. (post free 84.), on application to the SECRETARY. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITN THE LONOON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.C. 


(Near Moorgate and Liverpool Street Stations.} 


Zoology... 


‘PrincipaL: SIDNEY IUMPIIRIES, B.A., LL.B. (Cantab.)} 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., aod Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open ta both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIALand HIGHER COMMERCIAL SCHOOLS. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined Examination for Natural Science Scholarships and Exhihi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 5, 1995. 

Three Scholarships and two Exhibitions will be offered ; with one excep” 
tion the value of these endowments will be £80 a year. 

The Subjects fo. Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. Nacet, Trinity 
College, Oxford. 


B.A. anno B.Sc. EXAMS. 


WATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE and ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fees based on 
success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. i" 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Kconomy, Latin, Greek, French, German, &c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, London, $.W. 


LONDON HOSPITAL MEDICAL 


COLLEGE. 
(UNIVERSITY OF LONDON.) 


DEMONSTRATOR OF BIOLOGY. 


There is a vacancy for a DEMONSTRATOR of BIOLOGY at this 
College. The Demonstrator will be required to attend three days a week, 
to assist the Lecturer in Zoology and Botany. 

Gentlemen desirous of applying for this post are requested to send in 
their names to the WARDEN not later than October 25. Salary, £90 per 


annum. 
MUNRO SCOTT, Warden. 
Turner Street, Mile End, E. 


ES 


For other Scholastic Advertisements, see Page CCXxxiil. 
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COUNTY BOROUGH of SUNDERLAND 
EDUCATION AUTHORITY. 
THE TECHNICAL COLLEGE, SUNDERLAND. 


ASSISTANT LECTURESHIPS IN ENGINEERING. 
Salaries, 1:75 and £150. 

Owing to the appointment of the present holders to Lectureships at the 
Manchester School of Technology. the Governors invite applications for 
the posts of SENIOR and JUNIOR ASSISTANT. The standard is 
that of a University College, and applicants for either post should be able 
to give instruction of that character. A special knowledge of laboratory 
work is desirable for the senior post, and of drawing office | practice for the 
junior. 

Applications to be sent in not later than Octoher 16. 


For further particulars apply to 
T. W. BRYERS, Secretary. 
Education Department, 
15 John Street, Sunderland, 
October 3, 1905. 


COUNTY BOROUGH OF SALFORD 
EDUCATION COMMITTEE. 


ROYAL TECHNICAL INSTITUTE. 
PRINCIPAL H. B. KNOWLES, M.A. 


Applications are invited for tbe position of CHIEF LECTURER in 
the ELECTRICAL ENGINEERING DEPARTMENT, vacant hy 
reason of the appointment of Mr. Burnie to the Principalship of the 
Croydon Polytechnic. 

The commencing salary will be £250 per annum. 

Applicants should possess hoth workshop aad teaching experience, and 
also adequate laboratory training. 

Applications must be received on or before Thursday, October 19, 1905. 

Further particulars and forms of application may be obtained from the 


undersigned, 
OGILVIE DUTHIE, Director of Education. 
Education Office, Chapel Street, Salford, 
Octoher 5, 1905. 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 


(IN THE UNIVERSITY OF DuRHAM.) 


The Council will shortly appoint a LECTURER in APPLIED 
MATHEMATICS. 

Salary to commence at £200 per aanum. 

The Lecturer will be required to assist in the general teaching work of 
the Mathematical Department. 

Candidates should send three copies of their application and testimonials 
to the undersigned, on or before November 1, 1905. 

F. H. Pruen, Secretary. 
Armstrong College, Newcastle-npon-T yne. 


BRISTOL EDUCATION COMMITTEE. 


FAIRFIELD SECONDARY SCHOOL. 


WANTED, experienced FIRST LADV ASSISTANT, who must he 
graduate or hold equivalent Diploma, qualified in Mathematics, Hygiene, 
and ordinary Form subjects. Among other duties she will be required to 
supervise under the Principal al! the girls, to organise school games, &c. 
Salary, £120, rising by annual increments of £5 to £140 per annum, 
Application forms, which may he ohtained of the SecRETARY, must be 
received not later than October 25. 

Education Offices, Guildhall, Bristol. 


ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 


CHAIR OF MATHEMATICS AND PHYSICS. 
IN-COLLEGE RESIDENT PROFESSORSHIP. 


The Governing Body invite applications for the above, vacant at 
Christmas next. Emoluments: Fixed Stipend of £150 per annum ; 
Capitation Fees of about £35 per annum; board and rooms in the College 
during Session. Applications, with statement of qualifications, age, degree, 
testimonials, &c., to he addressed to the PRINCIPAL. 


SCIENCE MISTRESS wanted immediately 


for Girls’ School near London Botany, Chemistry, Physics, B.Sc. or 
equivalent essential. £100 to £120, non-resident. Experience neces- 
sary. Address GrirFiTus, Smitru, Powerit & Sauiru, Educational 
Agents, 34 Bedford Street, Strand, London. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1906) Vacancies.—Graduates and other well 
qualified Masters seeking posts in Public and other Schools for nest 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GRirviTus, SmiTH, PoweLt & Smiru, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies for Science and Mathl. Masters will he sent. 


WANTED, a gentleman who has good 


knowledge of the Microscope and Microscopical Apparatns combined, 
with commercial ability to represent Manufacturers of these goods 
having a world-wide reputation. His services would be required to 
introduce the above to Hospitals, and to demonstrate before Societies. 
—Address Bax 1876, c/o NATURE. 
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Tabloid’ om 


Intensifier. 


The best cure for weak, thin 
or flat negatives. Intensifies 
the shadow details as well as 
the denser deposits in one 
operation. No risk of stain. 
Economical, portable and keeps. 


Sold in tubes by all chemists. 


LEAFLETS GRATIS. 


BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Ofices—Snow Hill Buildings, London, 


copyrianT] 


Binocular Microscope, full size, by Smith and Beck, 
Universal action, mechanical stage, revolving selinite stage, 7 eye-pieces, 
6 finest objectives, 2, 14, t, 4, 3, 2; in., magnifies 25 to 8000 times, 
achromatic, hull’s-eye, and parabolic condensers, revolving nose-piece, 
diaphragms, silver side reflector frog stage, nicol prism, camera lucida, 
tourmaline lens, polariscope, draw tube, forceps, slides, live hoxes, &c. 
Cost £80; bargain, 28 Gns. Approval; Deposit.—Taspor, 6 Monu- 
ment Street, ECs 


FOR SALE.—18-inch Spark Induction Coil, 


Newton-Apps, in perfect condition ; also several ro-inch Spark Coils, 
Newton-Apps, and others, jet hreaks and accessories.—G. Bowron, 
57 Edgware Road, London, W. 


FOR SALE.—Chemical Society Journal, 


1876 to date, also Berichte, 1894 to date; hoth well hound and com- 
plete.—Apply “ McK.,” Birkbeck College, E.C. 


Sale by <_e 


THE CONTENTS OF THE OBSERVATORY AT 
“STARFIELD,” CROWBOROUGH 
TUESDAY, OCTOBER 17, at 12.30. 


MR. J. C. STEVENS has received instruc- 


tions from the Execntors of the late Dr. Isaac Roberts to Sell by 
Auction, on the premises as above, the contents of the Observatory, 
comprising a 20-inch Photo Reflecting Telescope with two mirrors } 
Two Astro. Stellar Cameras ; a 7-inch Object Glass, Cooke Refractor; 
the Equatorial Stand, with Driving Clock, by Grubb; Transit Instru- 
ment; Sidereal Clock, by Palmer; Micrometers; Two-day Ship 
Chronometer, by Farquhar; Spectroscopes; Lathe and Tools, and 
other important effects. 

May be viewed week prior from ten to four, and morning of sale. 

Catalogues and al! particulars on application to Mr. J. C. Stevens, 

38 King Street, Covent Garden, London, W.C. 


TABLE o RARE ELEMENTS. 


By E. L. N. ARMBRECHT, 


Symbols, Atomic Weight, Discoverer, Isolater, Specific Gravity, Principal 
Source, Melting Point, Properties, Salts of, Price, &c. 


ARMBRECHT, NELSON & CO., 
71 & 73 Duke Street, Grosvenor Square, W. 
N.B.—Sent Free on application. 
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LANTERN SLIDES 


Also Hand Painted from 1/3 to 5/- each. 
Slides from Prints, Drawings, Photographs, &c., a Speciality. 
PHOTOMICROGRAPHS. 
Storage Cabinets for Lantern Slides to hold 400, 10/6; 
600, 14.6 ; 1200, 25,6. See List. 
1 &c., from 6s. per dozen. 


MICROSCOPICAL SLIDES 


FLATTERS & GARNETT, Ltd., 
48 DEANSGATE, 
And at CHURCH Roab, Loncsicut, MANCHESTER. 


af Scientific Subjects, 
fram 6/- per dozen. 


Botanical, Zoological, 


Accurate and 


A ‘ 
: PRICE 
5 = 
gig 3 21 / Fe 
eee z 
8% A 
oe 3 so THE NEW PATENT 
i PIESMIC BAROMETER. 
Descriptive To be obtained of all Opticians, or 
Pamphlet the SOLE MAKERS, 
Post Free, EF. DARTON &CO., 
‘ CLERKENWELL OPTICAL WORKS, 
Aes S105 JOHN STREET. LONDON, E.C. 


DENTS CLOCKS, 


WATCHES, AND CHRONOMETERS 
FOR SCIENTIFIC USE. 
Sidereal or Mean Time Clocks for 
Observatories, #21 and upwards. 


E. DENT & co., Ltd., 


WATCH, CLOCK & CHRONOMETER MAKERS 
By Special Appointment to H.M. the King. 
MAKERS OF THE GREAT WESTMINSTER CLOCK, 
Bic BEN. MAKERS OF THE STANOARD CLOCK OF 

THE Rovat ObsservaTory, 
GREENWICH, ANO THE S% to 
if, 
op 


PRINCIFAL OBSERVATORIES s 
THROUGHOUT THE WoRLD. & 


Only Addresses— 


61 STRAND, and 4 ROYAL EXCHANGE, LONDON. 


NATURE 


Inexpensive. | 
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THE DECIMAL ASSOCIATION. 


Office 


‘or all Publications :— 


605 SALISBURY HOUSE, 
Lonpon WALL, E.C. 


An explanatory chart of the metric system can now 
be obtained on application to the Secretary at the 
above address, price 1/-. Or it can be supplied, 
mounted on linen, fitted with rollers and varnished, 
for 5/-. Postage is included in both cases. The 
chart measures 112 centimetres x 61 centimetres 
(44 ins. x 24 ins.) 

The chart was compiled by Mr. J. G. Pilter, ot 
Paris (a member of the Executive Committee), and 
bears the written approval of Lords Kelvin, Belhaven 
and Stenton, Avebury, Spencer, and Tweedmouth, 
Right Hon. H. O. Arnold-Forster, Sir J. T. Brunner, 
Sir Wm. Huggins, Sir Oliver Lodge, Sir Wm. Mather, 
Sir G. L. Molesworth, Sir W. H. Preece, Sir. Wm. 


Ramsay, Sir Henry Roscoe, Mr. Alex. Siemens, 
Dr. Selwyn, Dr. Gray, Sir Samuel Montagu and 
Mr. Dowson; of the Chairman and some of the 


; BASE-LINE MEASURING 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN, 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 
POTENTIOMETERS. 
SPECTROMETERS. 


INDUCTION COILS A SPECIALITY, 
° ELECTROMETER, NEW PATTERN. 
SS CHARING CROSS ROAD, 


Members of the Select Committee of the House ot 
Commons of 1895; and of the President and Ex- 
President of the Associated Chambers of Commerce 
for the year 1897. All the signatures are reproduced 
in facesimile, which adds greatly to the interest or 
the chart. 


SECOND-HAND TELESCOPES. 
43-in. Cooke Equatorial, with extra Altazimuth Mount, £60.  4-in. 
Wray, Slow Motions complete, £30. 4-in. Wray Ordinary, £25. 
8h-in. Browning Reflector, £15, 64-in. Calver Rees £12, 6h-in. 
Calver Equatorial, £15. 3-iu. Student Steward, £4 10s. 3-in. 
Student Solomon, £2 15s. and £3 10s, 


SECOND-HAND MICROSCOPES. 


Watson's Edinburgh Student, complete with fittings, £15. Swift’s | 


Bacteriological, £15. Beck's *' London,” complete, £8 10s. 
scopes from 20s. upwards to suit all students. 


Many others, all kinds, Lists on Application. 
A. CLARESON & CoO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, LONDON. 


Micro- 


ds§ See illustrated article, ‘‘Invar and its Applications,” 
“Nature,” December 8, 1904, 


iItN WA F 


| Tine Alloy of Nickel! Steel which has an extremely 4 


small Cocfficient of Expansion. 
AT'PARATUS, PENDULUMS, 
FOR WATCHES AND CHRONOMETERS. 


Jz. H. AGAR BAUGH, $2 Hatton Garden, London, E.C. 


Telegrams: ‘‘ Votoer, Lonpvon.”' Telephone: 


BALANCES 


No. 4722 Holborn, 


STUDENTS’ 
SPHEROMETERS. 


LONDON, 
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VOGEL’S 
SPECTROGRAPH. 


Two prisms of dense flint-glass enclosed 
in a strong brass case, to which the colli- 
mator and the camera are attached ; 
collimator of s$in. aperture and 18in. focal 
length, with adjustable slit with micrometer- 
screw and dividing drum; the camera is 
furnished with an achromatic double 
PAG objective of 2in. aperture and 29in. focal 

% length ; size of plate, 7$in. by 5:n. 


Can be seen at my Showooms 
a8 as below. 


DELIVERY FROM STOCK. 


PETER HEELE, 
115 HIGH HOLBORN, 
LONDON, W.C. 


Maker of Physical, Chemical, and 
other Instruments, and every kind of 
Spectroscope and Polarimeters. 


GRAND PRIX, PARIS, 1900; ST. LOUIS, 1904. 
Telegrams: ‘‘ARCTITUDE, LONDON.” 


BRADY & MARTIN, Ltp., >” 


NEWCASTLE-UPON-TYNE. 


wee 


Makers of 


SODEAU’S GAS ANALYSIS he A D ‘ Mi 
APPARATUS. 
See Journal of Society of Chemical Industry, February 28, OF 
1903, p. 187.) 
GENERAL CHEMICAL APPARATUS FOR COLLECES, | S O O O O O 
SCHOOLS AND WORKS LABORATORIES. | | ) 
PHYSICAL APPARATUS, ACTIVITY. 
Dr. Henry Stroud’s Pattern. 
Apparatus for General We have just received a limited 
Demonstration and Experiments | 4 consignment of the above, and are open 
in Physics. to supply same in 5 mg. tubes at a 
METEOROLOGICAL APPARATUS. BEASONARTE amee: 


PURE CHEMICALS AND REAGENTS,|5 ¥¥- MARTINDALE, 


Manufacturing Chemist 


STANDARD SOLUTIONS, 10 NEW CAVENDISH STREET, LONDON, W. 


Stains for Bacteriological and Telephone: 1797 Paddington. 
= . : Telegrams: Martindale, Chemist, London. 
Microscopic Work. 
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All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 


Price from Write for 
$4:5:0. LIST F.45. 


Pulsometer Engineering CM 
Dine Elms tronworks, Reading. 


CHARLES GRIFFIN & C0., Ltd.’s, 
NEW BOOKS AND NEW EDITIONS. 


JUST OUT. FULLY ILLUSTRATED. 6s. net. 


TESTING EXPLOSIVES. 
By C. E. BICHEL and AXEL LARSEN. 


ConTENTS.—Historical—Testing Stations—Power Gauges—Products of 
Con: hustion—Heat of Decomposition— Rate of Detonation— Rate and Dura- 
tion of Flame—A fter Flame Ratio— Transmission of Explosion—Efficiency. 


JUST OUT. VOL. I. FIFTH EDITION. REVISED. 83s. 6d. 


APPLIED MECHANICS, 


AND MECHANICAL ENGINEERING. 
By ANDREW JAMIESON, M.Inst.C.E., M.1.E.E., F.R.S.E. 


In Two Parts. Part I.—The Principle of Werk and its Applications. 
Part I].—Friction, Gearine, Ke { 
“ Fully maintains the reputation of the author."—Pract. Engr. 


SIXTH EDITION. REVISED. FULLY ILLUSTRATED. 3s. 6d. 
AN ELEMENTARY MANUAL OF | 


MAGNETISM & ELECTRICITY. 
By ANDREW JAMIESON, M.Inst.C.E., M.LE.E. 
‘A thoroughly trustworthy text-hook. Practical and clear."—Nature. 


NOW READY. THIRD EDITION. REVISED. IN HANDSOME 
c H. S$LLUSTRATED. tos. €d. 


LOT 
PROPERTIES OF MATTER.” 
Being Volume 1. of A TEXT-BOOK OF PHYSICS. 
By J. H. POYNTING, Sc.D., F.R.S., 


Professor of Physics, Birmingham University, and 


J. J. THOMSON, M.A., F.R.S., 
Fellow of Trinity College, Cambridge ; Professor of Kxperimental Physics 
in the University of Cambridge. 
“We regard this book as quite indispensable not merely to teachers, but 
to physicists of every giade above the lowest."— University Correspondent. 


LONDON: CHAS. GRIFFIN & GO., Ltd., EXETER ST., STRAND. 


A NEW PATTERN 


FORTIN’S 
STANDARD BAROMETER 


(Registered Design No. 420,297.) aan 

As will he seen by the illustration, this Barometer is 
built on original lines. 

By tbe absence of the ordinary tubular enclosures (in the 
usual form of instrument) the mercurial column is FULLY 
EXPOSED to view, NO SHADOWS are thrown upon 
the column, and therefore an extremely accurate and in- 
stantaneous reading is made possible. The scales being 
graduated upon the flat side pieces the DIVISIONS AND 
FIGURES ARE ALWAYS IN VIEW, and the vernier 
is very mucb more legible than in the ordinary tubular 
patterns. 

The bore of the tube is 0°5 inch. 

The scales are graduated in inches and millimetres, and, 
by means of the verniers, are capable of being sub-divided 
to read to 0'002 inches and 0°1 m/m. 

The attacbed Thermometer on the body of the instrn- 
ment is graduated in Fahrenbeit and Centigrade scales. 

It is the BOLDEST Standard Barometer made. 

The PRICE IS LOWER than that of any other form 
of Standard Barometer of the same dimensions. 

It yields readings equally close as the bighest priced 
instruments. 

Price complete, mounted on handsome Polished 
Solid Mahogany Board, with Brackets for Sus- 
pension, and Opal Glass Reflectors, 


£7 10s. Od. 


SMALLER SIZE, “THE STUDENTS,” 
designed for Schools for demonstration work, and small 
private Observatories ; bore *25 ; reading to ‘Of Inch 

and *1 millimetre. £3 7s. 

Sole Manufacturers and Proprietors of the Regd. Design: 
PASTORELL!I & RAPKIN, Ltd., 
46 HATTON GARDEN, LONDON, E.C. 
WHOLESALE MAKERS DF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 150 years. 
Telegrams : ‘' Rapkin, London.” Nat. Tel. : 1981 Holborn. 


N.B.—lIf any difficulty be found in securing any of our Instru- 
ments through your Dealer, kindly communicate with us. 


W.H. SMITH & SON'S 
LIBRARY 


EMBRACES ALL THE MOST IMPORTANT BOOKS, 
BIOGRAPHIES AND MEMOIRS, TRAVEL AND SPORT, 
HISTORY, THEOLOGY, SCIENCE AND SOCIOLOGY, 
NATURAL HISTORY, LITERATURE AND ART, POETRY 

AND ESSAYS, TOPOGRAPHY, FICTION, REVIEWS, 

AND MISCELLANEOUS WORKS. 


The newest and best books of popular interest are 
added as published. 
The books are delivered to the Bookstalls to Sub- 


| scribers’ orders, carriage paid. 


Over 800 branches to which Subscribers can be trans- 
ferred: 

Special Travelling Subscriptions entitling Members to 
exchange at any branch without previous notice. Terms 


| on application. 


Books exchanged by Parcels Post, Rail, or other 
means from the Head Office to any part of the United 
Kingdom. Boxes supplied gratis. 

Prospectus and list of recent books in circulation and 
any other information can be obtained upon application. 

A catalogue of Surplus Library and New 
Remainder Books, offered at greatly reduced prices, 
is published monthly, and supplied gratis on application. 

HEAD 


orrice: 186 STRAND, LONDON, W.C. 


BRANCHES at all the Railway Bookstalls. 


er Cree 


THURSDAY, OCTOBER 


Bs, 


1905. 

TWO RECENT VOLUMES ON ARACHNIDA. 

On Two Orders of Arachnida. Opiliones, especially 
the Suborder Cyphophthalmt, and Ricinulci, namely, 
the Family Cryptostemmatoidae. By Dr. H. J. 
Hansen and Dr. W. Sérensen. Pp. 1-182; 9 plates. 
(Published by aid of a subsidy from the Royal 


Society of London, Cambridge, 1904.) Price 15s. 
net. 
Palaeosotsche Arachniden. By Prof. Dr. .Anton 


Fritsch. Pp. 1-80; 5 plates and many text figures. 
(Prag: Selbstverlag. in comm. bei Fr. Rivnac, 


1904.) 
RACHNOLOGISTS must unite in a vote of 
thanks to Drs. Hansen and Sorensen, for their 
splendid achievement in producing their treatise on 
Arachnida, The volume, announced many years ago 
as in preparation, is based upon a wealth of material 
borrowed from every available source such as no 
other taxonomists have been able to examine. It is 
a monument of careful research, and in every way 
worthy of the high reputation of its authors. Though 
written in a foreign tongue, the letterpress contains 
no passage of doubtful meaning; and Hansen's 
inimitable drawings have received full justice from 
the lithographic skill of Wilson at Cambridge. The 
Royal Society was well advised in contributing to the 
cost of publication. 

The first and most valuable part of the book deals 
with the Opiliones, a highly specialised order the 
morphology of which has battled previous workers. 
By the comparative and careful study of a host of 
forms, the Danish authors have succeeded in explain- 
ing the complicated structure of the genital area, or 
at all events in offering an explanation which will 


probably stand unless ultimately disproved by embry- | 


ology. They have accepted the opinions of Simon and 
Thorell as to the division of the order into three sub- 
orders, and supplied diagnoses of the families of the 
Palpatores. In the case of the Cyphophthalmi, the 
least known of the suborders, a complete monograph 
of all the species is given, together with some new 
anatomical details, including the important discovery 
that the so-called ocular tubercles bear, not eyes, but 
the orifices of Krohn’s glands. Incidentally, Stecker’s 
monster, Gibbocellum, is disposed of, and, It is safe 
to say, will never again figure in literature. 

The second part deals with an order of peculiar 
interest, the Ricinulei or Podogona, which has 
existed unchanged from Carboniferous to modern 
times. Amongst the anatomical discoveries made by 
Hansen and Sorensen, two stand out as of the greatest 
interest, namely, the presence of a pair of tracheal 
respiratory organs in the prosoma and of the elements 
of nine somites in the opisthosoma. The association 
of this order with the Pedipalpi, Aranez, and Palpi- 
gradi is of interest, even if the reasons for it are 
unconvincing; but surely greater prominence should 
have been given to the fact that Borner anticipated 

_the Danish authors in this matter! 


NO. 1876, VOL. 72] 


Exact and admirable, however, us the worlx is, it 
must not be regarded as above criticism ; nor must all 
the statements be accepted with a childlike faith. 
Far from it. The limitations of the authors are well 
known and are sufficiently in evidence in this volume, 
more especially in the pages dealing with the Micrura. 
For example, Borner's view that the ‘labia’ in 
Arachnida are not homologous sclerites is worth far 
more than the unreasoned dismissal it receives; and 
it is not very obvious why the first abdominal sternal 
plate in the Ricinulei is homologised with the pre- 
genital rather than with the genital sternite of the 
Pedipalpi. Exception also must be taken to the 
application of the term ‘* antenna ’’ to the appendages 


| of the first pair, and of ‘‘ mandibles ’* to the basal 


segment of those of the second pair, in the Arachnida. 
The first change is defensible only on the grounds 
that the cheliceraz of the Arachnida are the homo- 
logues of the antennz of insects and of the antenna 
of the first pair in crustaceans. Those who adopt 
this terminology, however, must consistently apply 
the term ‘‘ antenna ”’ to the buccal gnathites of Peri- 
patus. Again, the name ‘‘ mandible is presumably 
given to the basal segment of the appendages of 
the second pair because of its supposed homological 
correspondence to the ‘mandible ’’ of the insects or 
crustaceans—an opinion not generally accepted. 
Points of this kind, however, would scarcely be 
worth mentioning were it not for the apparent in- 
clination on the part of the authors to forget the 
possibility of two or more views being held on matters 
about which embryology is, up to the present, silent. 
As a last word of praise, may we, in all sincerity, 
congratulate the authors on the considerate tone 
of their criticisms and on the general absence of 
that air of self-satisfied arrogance for which certain 
Danish publications on Arthropoda have gained an 
unenviable notoriety? It is to be hoped that the 
English supervision of the letterpress is not in any 
way responsible for this improvement. ; 
Dr. Fritsch’s monograph of the Palwozoic Arach- 
nida is a volume of a quite different character. 
Plainly speaking, it is an anachronism reminiscent 
of the dark days of paleontology when that science 
was held to be independent of neontology, or at all 
events independent in the sense that an acquaintance 
with the structure of the living species of a group 
was regarded as superfluous for the correct determin- 
ation and description of its fossil forms. The com- 
parative morphology of recent Arachnida, even with 
well-preserved material for examination, is difficult 
enough. Was it likely, then, that any great measure 
of success would attend the efforts to interpret the 
elusive structural points of Carboniferous fossils of a 
palzontologist unguided by scientific familiarity with 
recent forms? But, although want of the requisite 
knowledge is plainly attested and shatters all con- 
fidence in the alleged observations and attempted 
restorations, yet without examination of the speci- 
mens themselves no one has the right to affirm posi- 
tively that a statement is false or a drawing in- 
accurate in any given particular. However strongly 
BB 
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one may suspect the contrary, there may have been 
a scorpion in Carboniferous times with the appendages 
segmented shown in the figure of Jsobuthus 
kralupensis (p. 71); or anather with an additional 
sternal plate between the normal second and_ third 
of the opisthosoma, as in the restoration of Microlabis 
sternbergt (p. 69). Most of the specimens are in 
continental muscums; but it so happens that there is 
in the British Museum a fossil scorpion which Fritsch 


ds 


figures and describes in the present work as 
Eobuthus rakovuicensis. To one acquainted with 


recent scorpions, it is ohvious that this fossil resembles 
them in all essential points. Yet Fritsch’s restoration 
represents an antmal differing from all known forms 
in characters falling so wide of one’s experience that 
it is impossible to estimate their systematic value. 
If this be taken as a test case, it supplies convincing 
proaf of the untrustworthiness of the drawings and 
diagnoses tn the book; for it shows that the author's 
anatomical knowledge is too superficial to enable him 
to distinguish between fortuitous fractures and inter- 
segmental joints in the fossil examples. 

Haane’s classification of the Carboniferous Arachnida 
is followed tolerably closely. To the Araneae (spiders), 
however, is added the new suhorder Pleuraranez ; but 
its genera seem to be nothing but Anthracomarti. 
Promygale, for instance, differs from  Anthra- 
comartus only in the alleged presence of abdominal 
appendages. The evidence, however, for the existence 
of these seems to be of the slenderest kind. In the 
Opiliones figures the new genus Dinopilio, which 
presumably should be classified under the .Araneze, 
perhaps near the .Arthrolycosidae. 

The volume nevertheless contains same valuable 
work, in addition to its usefulness as a catalogue 
and bibliographical record. The discovery that in the 
Curboniferous scorpions the lateral eyes are in advance 
of the medians, as in recent species, disposes of 
Thorell’s classification of these animals into \nthraco- 
scorpii and Neoscorpii. The author is also to be 
congratulated upon showing that the structure from 
which Cyclophthalmus took its name is a half-circle, 
not of ocelli, but of granules. 

It is impossible not to regret the necessity for giving 
an unfavourable notice of a volume which has cost 
its author much time and trouble; but since his high 
reputation as a paleontologist and the style of the 
illustrations are likely to deceive the uninitiated into 
regarding this treatise as an epoch-making mono- 
graph, it would be unfair to do otherwise than utter 
a note of warning against putting reliance in its con- 
tents to those not in a position to judge of its merits 
ror themselves. R. |. Pocock. 
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The Citisen, a Study of the Individual and the 
Government. By Nathaniel Southgate Shaler. 
Pp. viiit+339. (London: A. Constable and Co., 
Ltd., 1905.) Price 5s. net. 

ROF. SHALER. who is professor of geology at 

Harvard, has set before himself the practical 

and unambitious task of instructing the youth of the 
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United States in the first principles of citizenship. 
In this he has succeeded; his work is interesting, 
suggestive, and extremely sensible. Not being written 
for the specialist, it is hardly to be called profound; 
and the theoretical considerations which are brought 
forward are of the simplest. But the author’s sound 
common sense generally carries the reader with it. 
A favourable specimen of his mode of argument may 
be found in the discussion of woman's suffrage. 
There is no reference to the various views held by 
thinkers from Plato downwards; but probably Prof. 
Shaler’ one-page argument is quite sufficient, that 
women, owing to their usually secluded lives, are not 
fitted in the same way as men to form judgments on 
political questions, but that, after all, if a majority of 
women should desire to vote, it would probably be 
best to give them the franchise, for the reason that it 
is most @ndesirable to have any considerable body of 
the people in 2 discontented state. 

Only a few of the topics discussed in this book can 
be referred to here. Prof. Shaler talkes the moderate 
view that it is more profitable to the commonwealth 
to engage the interest of a hundred thousand well- 
informed men in politics than to have a hundred able 
statesmen created for public alfairs. He depreciates 
the importance of oratory for the statesman in the pre- 
sent condition of American society, regards a sound 
head for business and a faculty for clear statement as. 
much more valuable, and contends that the most suc- 
cessful statesmen in America are not (as in England) 
gentlemen of independent means, but lawyers and 
business men, whose training has taught them how 
to enter into associations with other men, to limit 
themselves to practical aims, and to form the schemes. 
necessary for their realisation. 

Naturally, in a work proceeding from the United 
States, one looks for, and finds, the glorification of 
the ideals and great men of that country; the contrast 
drawn between Washington and Napoleon; the conten- 
tion that the War of Independence broke out because 
the American colonists had outgrown the system 
of the mother country; the distinction, too, which 
is drawn between the soldier and the citizen spirit. 
Prof. Shaler sees clearly, and discusses with impar- 
tiahty, some of the most pressing difficulties of 
«American politics. Not much is said about trusts and 
tariffs, and the currency is dealt with briefly. But 
immigration, foreign possessions, and the negro ques- 
tion are quite adequately treated. Prof. Shaler 
laments, of course, that the streams of immigrants no 
longer come from the most healthy strata of society in 
Europe; and, in addition to criminals, paupers, and 
other defective persons, he would exclude those who. 
are not able to read and write in the English lan- 
guage or their own. He gives no support to the 
view that the mere profession of the doctrines of 
Anarchism should be followed by condign punish- 
ment. He sees no necessity for any attempt to ex- 
tend the possessions of the United States beyond the 
sea. ** Lynch law’ he holds in detestation, and calls 
upon young America, on the occasions of any out- 
bursts, however natural, of the lawless desire for ven- 
geance, to put itself under the orders of the sheriff 
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and even to fire on the riotous crowd. As for the 
negroes, whom the United States have always with 
them, he suggests only the need for training in the 
sinipler arts and handicrafts; for a literary edueation, 
in his judgment, they are still wholly unfit. 


PRACTICAL ORGANIC CHEMISTRY. 


A Systematic Course of Practical Organic Chemistry. 
By Lionel Guy Radcliffe, with the assistanee of 
Frank Sturdy ,Sinnatt. Pp. xi+264. (London: 
Longmans, Green and Co., 1905.) Price 45. 6d. 


HIS book intended mainly for students of 

elementary organic chemistry. The students 

are supposed to work about five hours per week, and, 

consequently, experiments whieh take a longer time, 

and must be finished without interruption, are 
omitted. 

The exereises include a variety of important re- 
actions and involve work with many of the more 
common compounds «and reagents in organic 
chemistry. There is a set of exercises on the fatty 
compounds, and another on benzene; these inelude 
instructions in the observation of melting point and 
boiling point, in the determination of specifie gravity, 
of the equivalent of an acid, and of sugar by the use 


is 


of Fehling’s solution. 

This course worked through, there higher 
course, including the preparation of such substanees 
as anisol, benzyl chloride, and benzaldehyde, the de- 
termination of equivalents and moleeular weights, and 
of carbon, hydrogen, nitrogen, &c. 

More care might have been spent on the finish of 


is a 


the book. The punetuation has been neglected; e.g. 
‘‘reervstallise until the m.p.’s do not change” 
(p. 16), and ‘‘reecrystallise the hydrobenzamide. 


formed from hot alcohol ”’ (p. 110). The diction is not 
what it ought to be. ‘! Heated alone succinie acid 
sublimates ’’ (p. 196). ** See if the example obtained 
fof methyl orange] is sensitive to acids ’’ (p. 96). 

The instructions for experiments are fairly detailed 
and generally good. Certain mistakes have been 
made. The student repeatedly directed, after 
having dried a preparation by ealcium chloride, to 
distil it in presence of the drying agent (e.g. pp. 54, 
NA lf a dry distillate is desired, the distillation 
should be carried out after removing the ealcium 
chloride. .\gain, in determining molecular weight by 
Victor Meyer’s method, the volume and temperature 
of the expelled gas may surely be read without wait- 
ing so long as an hour (p. 120). Is a minute not 
long enough ? 

Under protest, the authors give a section on the 
qualitative analysis of organic mixtures, ‘for the 
sake of students who are taking certain examin- 
ations."’ ‘* The authors are quite sensible of the 
fact that the analysis of such mixtures cannot be re- 
garded as useful praetical organic ehemistry ” 
(p. 172). Surely this is an impatient verdiet. Quali- 
tative analysis is a valuable training in so far as 
the student is led to bring book knowledge to bear 
on work in the laboratory, and is prevented from 
taking suspicion for proof. The teacher should re- | 
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| much neglected. 
remove this reproach. 


quire him, in every case, to produce a specimen (or a 
derivative) of each constituent of the mixture. With 
this stipulation, knowledge, resource and judgment 
are needed in organie qualitative analysis even more 
than in inorganie. low many different ways are 
available for the separation of organic substances from 
one another :—precipitation, the use of different sol- 
vents, ordinary and steam distillation, extraetion by 
ether from acid and alkaline solution, hydrolysis, 
oxidation, &c.! Surely time spent in mastering these 
methods of analysis is not wasted. pain Al 


OUR BOOK SHELF. 


Die Entwickelung der clectrischen Messungen. By 
Dr. O. Frolich. Pp. xii+ 192; 124 illustrations. 
(Brunswick: Vieweg and Son, 1903.) Priee 6 


marks. 


Tuts is the fifth of a series of scientific monographs 
published under the general heading Die |Vissen- 
schaft. It eonsists of an historical sketeh of the 
development of physical measurements, especially of 
those eonnected with electrotechnics. It must be 
admitted that in this go-ahead age the technical 
man finds little time to make a retrospect of his sub- 
ject; he is too much eoncerned with its developed 
aspect. Even in colleges and schools, as the pub- 
lisher states, the historical side of the subject is too 
The present volume is intended to 


To give an idea of the book, we will outline here 
the first chapter (on eurrent measurement). In its. 
first section it deals with the first galvanometer, 
starting with the work of Oersted and Schweigger 


_on the action of a current on a magnetic needle. 


Then follow the fundamental laws of constant 
eurrents as developed by Ohm, .\mpére, Biot-Savart, 
and the methods of demonstrating them. The astatic 
needles of Nobili and Davy and the measurements 
of Iaraday are next deseribed, and this section 
coneludes with the methods devised for calibrating the 


| early types of galvanomcter. 


The second section is called the mirror galvano- 


meter. It describes the work of Gauss and Weber 
| on absolute measurements, the first telegraph of 
Gauss and Weber (1833), and the Atlantie cable 


furnished with mirror galvanometers by Lord Kelvin 
(1858). The remainder of the section deals with 
improvements effected in the eontrol of the moving 
system (damping, &e.), and describes the galvano- 
meters of Wiedemann, Siemens, and Kelvin, and the 
more reeent variants of du Bois and Rubens, 
Paschen, Hartman and Braun, d’Arsonval, Edelmann, 
and Siemens and Halske. 

When it is mentioned that all this is included 
in thirty pages it will be realised that the descrip- 
tions are exceedingly -rief. The general impression 
eonveyed is that for a book of this kind to be of 
much use, fuller treatment is necessary. Still, 
it will serve to direct attention fo the general trend 
of advance, and to indicate the names of those that 
share the ehief honour of it. Its value would be 
considerably inereased by a larger number of refer- 
ences to original sources of information. These are 
given sometimes only. 


Zoologischer Jahresbericht fiir 1904. Edited by Prof. 
P. Maver. (Berlin: Friedliinder and Son, 1905.) 
THE zoological station at Naples, for which this 
bulky volume, like its predeeessors, is published, is 
to be congratulated on the early date of its issue and 
the thoroughness with whieh the various contributors 
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have done their work. In issuing a register of zoo- 
logical work for 1904 so early as September of the 
present year, the editor and publisher have indeed 
beaten our own ‘* Zoological Record’; but it must 
be remembered that in the present volume is included 
a considerable amount of literature belonging to 
earlier years, while it is difficult to believe that the 
whole of the papers for 1904 can be included. 

It might be imagined, for those not conversant 
with the two works, that the ‘“ Zoologischer Jahres- 
bericht’? is a serious rival to the ‘‘ Zoological 
Record,’? and that the publication of the one renders 
that of the other superfluous. As a matter of fact, 
this is not the case; for, in the first place, it is highly 
desirable that a record of zoological literature should 
be published in English, and, in the second, the 
two publications do not cover the same ground. The 
“Zoological Record,’’ for instance, is specially de- 
voted to the systematic aspect of the subject, particular 
pains being taken to inelude the names of all new 
species and subspecies. In the Continental work, on 
the other hand, systematic work is rigorously ex- 
cluded, and attention concentrated on the bionomical, 
anatomical, and physiological aspects of the subject. 
The two records are therefore to a considerable extent 
supplemental and complementary to one another, 
more especially as in the one before us a somewhat 
full précis of the main subjects of the more important 
papers forms an important feature. The practice of 
including all the papers on Vertebrata under a single 
heading does not, indeed, appeal to us; but then, it 
is true, this is in 


respective class-positions. So far as we have been 
able to judge, the quotations of the titles of the papers 
and the reterences to their places of publication are 
siagularly free from error, and the volume, like its 
predecessors, cannot fail to be of the highest value to 


all workers in morphological and anatomical zoology. 
Rowse 


Examples in Arithmetic. By C. O. Tuckey. — Pp. 
xlit+241+xxxix. (London: George Bell and Sons, 
1905.) Price 3s. ; 

The Primary Arithmelic. Parts i, and ii. Edited by 
Dr. Wm. Briggs. Pp. 80 and 93. (London: The 
University Tutorial Press.) Price 6d. each. 

Turse books are intended for the use of teachers 
who instruet their classes orally in the processes 
and rules of arithmetic, and who only require the 
assistance of graduated sets of exercises. In_ the 
work by Mr. Tuckey the course is fairly complete, 
embracing the usual commercial arithmetic, with 
a chapter on the application of proportion to prob- 
lems in geometry and physics, and a section de- 
voted to numerical computations by the aid of com- 
pound interest, logarithmic and trigonometrical tables, 
in which a little elementary trigonometry is intro- 
duced. There are examples on graphs and squared 
paper work, and the users of the book will have an 
abundant choice of exercises of modern type. 

“The Primary Arithmetic’? will be complete in 
three parts. The first part gives sets of exercises 
on the four simple rules and on the compound rules 
for money. The examples increase in difficulty by 
almost imperceptible stages, beginning with those of 
the simplest kind, and they are suitable for very 
young scholars. Part ii. completes the compound 
rules for weights and measures, including the metric 
system. Then follow exercises on vulgar fractions 
and on practice and invoices. In these two parts, as 
well as in the book by Mr. Tuckey, the answers to 
the exercises occupy a considerable space at the end 
of each volume. 
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some degree compensated by | 
dividing the summary of their contents into their ; 
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expressed by his correspondents, Neither can he undertake 
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manuscripts intended for this or any other part of NATURE. 
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A Magnetic Survey of Japan. 


fs Nattre of Aprill 20 (vol> ISsiips7S)yel orm 
Schuster has given a comprehensive review of the magnetic 
survey of Japan with a friendly criticism. The responsi- 
bility of its writer may be a sufficient excuse for the 
following remarks partly in way of reply. 

Prof. Schuster directs attention to the small space given 
to the description of the working of the instruments. This 
arises from the fuct that these instruments were essentially 
the same as the one used in the previous survey of 1887, 
and described in vol. ii., pp. 175-193, of the Journal of 
the College of Science, tmperial University, Tokyo, to 
which the reader is referred for details. A few improve- 
ments that have since been made are mentioned in the 
present report, pp. 7-8. 

We are glad to see that the methods adopted for calcu- 
lating the corrections for heights of stations and the way 
of disposing with the vertical current met his approval ; 
only Prof. Schuster seems to attribute these currents to 
uncertainties in the observations, whereas we infer that 
they are as much, if not more, due to the inadequacy of 
the empirical formule, from the fact that they vanish near 
the middle of the several countries treated (p. 125). 

Perhaps the more important point is with regard to the 
question of the seat of action. To avoid confusion, it 
might he well to remark that the word potential is used 
in different senses by different writers; some use it to 
denote a function which satisfies the Laplacian equation 
v°V=o, and others to denote the line integral of any 
irrotationally distributed vector, whether the solenoidal 
condition be satisfied or not. It is in the latter general 
sense that the word is used in the report. 

Now Gauss's method of separating internal and external 
sources of action is based upon the assumption that these 
sources are entirely separated from each other by a free 
space ; in other words, the Laplacian equation holds strictly 
over a finite portion of the space surrounding the earth 
surface. This is very plausible when we consider the earth 
as a magnetised body, as appears a posteriori. But when 
we abandon the restriction of the solenoidal distribution 
the method is no more applicable, and the observation of 
force over a spherical surface is not sufficient to settle the 
seat of action, although it may be expansible in harmonic 
form if its distribution is continuous, so that the Gaussian 
expansion must be taken in ‘* Gauss’s sense’? (end of first 
paragraph, p. 140 of the report). 

The possibility of the distribution of magnetism in the 
space surrounding the earth surface might appear quite 
extravagant, and may be included amongst what Gauss 
calls “ boldenlose Phantasien,”’ so long as we are con- 
sidering the main causes of the terrestrial magnetism; but 
when we come to discuss the external causes and the 
horizontal atmospheric current the effects of which amount 
to only a small fraction of the observed forces, our 
assumption of the distribution being thoroughly solenoidal 
would seem subject to doubt, or at least to require observ- 
ational evidence, so that ‘strictly speaking, the mode 
of distribution must remain perfectly arbitrary so long as 
we adhere solely to the observed elements ’” of magnetic 
forces on a spherical surface, when no further assumption 
than the Newtonian law of action is admitted. 

It may not be unnecessary to add here that the search 
for the seat of action from observations of force over a 
surface is un inverse problem, and includes any arbitrary 
distribution of magnetism the resultant effect of which 
vanishes on that particular surface; we can put any system 
of magnets or electric circuits outside the surface, pro- 
vided we envelop that surface with a counteracting shell 
or shells over which a proper distribution of arrays 
is made according to Green’s method of finding the 
density of induced electricity on a conductor, besides any 
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amount of closed magnetic shells and solenoids. It will 
thus be seen that even if we take the internal and external 
sources to be detached, the plain proposition given by 
Prof. Schuster would appear to require a modifying clause 
in order to be exact. -\. TANAKADATE. 
Physical Laboratory, Imperial University, Tokyo, 
August. 


A Polarisation Pattern. 


THE following may be of interest ta some of your readers. 

A cylindrical mica chimney of an Auer gas-light is placed 
vertically on a varnished table. If we look through it at 
the diffused daylight from a window reflected by the table, 
faint coloured bands are seen running parallel to the length 
ol the cylinder near both edges. If observed through a 
Nicol’s prism, the band appears very beautiful. 

T. Trraba. 
Physical Laboratory, Science College, Imperial 
University, Tokyo, September 8. 


A Focusing Screen for Use in Photographing Ultra- 
violet Spectra. 


THE sensitive surface upon which Stokes projected the 
ultra-violet rays when observing metallic lines and absorp- 
tion spectra consisted of a plate of plaster of Paris 
moistened with a paste of uranium phosphate acidified with 
phosphoric acid (Journ. Chem. Soc., vol. xvii., 1864). 
Soret used uranium glass and solutions of fluorescent sub- 
stances such as asculine in liquid cells. I have found 
that the most convenient and effective screen for examining 
spectra with a quartz spectrograph is one such as is used 
for the X-rays. It may be made as fellows :—a_ photo- 
graphic plate is first cleared of silver bromide by fixing 
and washing, and when the film is partly dry, but the 
gelatin still soft, it is dusted over with a powder olf 
barium platinocyanide crystals, so as to be somewhat 
thickly coated with the salt. This is fixed in the dark 
slide of the camera. To focus a spectrum, the slide is 
tilted to the necessary angle, and a somewhat powerful 
focusing glass with a flat field is applied to the uncoated 
surface of the plate, when both the visible and ultra-violet 
spark spectra may be plainly seen by transmission, the 
Jatter by reason of the fluorescence excited. The focusing 
glass should be first carefully adjusted for any visible 
object on the other side of a plain glass plate, such as a 
fine hair fastened upon it, and the position of the eye- 
piece is then fixed. Suitable focusing glasses are those 
made by Dallmeyer and by Taylor, Taylor, and Hobson. 
When the spectrograph has been adjusted by means of the 
sereen, the ultra-violet lines appear quite as sharp as those 
in the red and yellow, even the details in the group of 
cadmium lines between wave-lengths 2100 and 2400 are 
well defined, and a very fair photograph may be obtained; 
but for the most accurate locusing photography must be 
resorted to. W. N. HAaRTLey. 

Royal College of Science, Dublin, October 2. 


The Omission of Titles of Addresses on Scientific 
Subjects. 


Tue published reports of the British Association make 
an omission of an equal and opposite character to that about 
which your correspondent complains. Perhaps these are 
intended to cancel out. 1 refer to the publication of titles 
only, without any text. On receiving the last report 
(1904, Cambridge) I analysed this matter so far as it 
relates to Sections A and G, in which I am imost interested. 
In Section A there were 83 communications, 29 of which 
appear by title only, and of these publication elsewhere is 
referred to in loot-notes in 4 cases, leaving 25 to the 
recollection of the audiences who heard them. Section G 
was better. There were 25 communications, and 13 
appeared by title only; but of these g may be traced by 
those who take the trouble to consult the other publications 
referred to in the foot-notes. A. P. TROTTER. 

Westminster, October 3. 
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LHE INTERNATIONAL CONGRESS ON 
GUS CEOS LS, 

ah HE International Congress on Tuberculosis, held 

in Paris on October 2-7, has undoubtedly served 
as a medium for a most fruitful interchange of views 
by those interested in the struggle against tuberculosis. 
The congress was held in the Grand Palais, which 
from its extent enabled the membcrs to be collected 
under one roof. The first day was devoted to the 
formal opening, when the delegates were welcomed 
by the President of the French Republic, who also 
alter the close of the congress gave a reception at 
the Palais de l'Elysée. The chief social functions, 
which were characterised by complete success, com- 
prised a reception at the Hotel de Ville by the Munici- 
pality of Paris, an ‘tat home” by the Figaro, at 
which performances were given by well known 
artistes, a soirée at the Hotel Continental given by 
the president of the congress, Dr. Hérard, another at 
the Chatelet Theatre by the Matin, and a visit to 
Vaux de Cernay on the invitation of Dr. Henry de 
Rothschild. ; 

The British Government was represented by Dr. 
Theodore Williams and Dr. Bulstrode, the National 
Association for the Prevention of Consumption by Sir 
William Broadbent and Dr. Perkins, while the foreign 
Governments and all the leading medical societies and 
institutions had their special official representatives. 

The chief feature of the congress was reserved for 
the closing séance, when Prof. v. Behring announced 
that he had every reason to hope he had discovered 
a method of treating tuberculosis which would be as 
efficacious as the anti-toxin treatment of diphtheria 
he had first proposed in 18qo. 

Flis statement, received with great enthusiasm, was 
to the effect that, although he had made a great step, 
the value of his proposed procedure must be tested 
on animals in other laboratories than his own, and 
clinically by physicians with an intimate knowledge 
of the varieties of pulmonary tuberculosis, before it 
could be said that an actual curative medium had been 
found. 

Prof. Behring, as had been anticipated, gave no 
exact details as to tne method of obtaining or 
administcring his latest therapeutic discovery, but the 
earlicr stages of his work are to be explained in a 
forthcoming book entitled ‘* Modern Problems of 
Phthisiogenetic and Phthisiotherapeutic Physiology 
illuminated by History.” : 

His experiments have led him definitely to abandon 
the idea of introducing living tubercle bacilli into the 
human body with a therapeutic object. He has dis- 
covered a substance, to which he has given the name 
T.C., which represents the vital principles of the 
tubercle bacillus of Koch. To the presence of this 
substance, which possesses extraordinary fermentative 
and catalytic properties, is due both the hypersensi- 
bility of living organisms to Koch’s tuberculin and the 
protective reaction against tuberculosis. This T.C. 
impregnates and becomes an integral part of the cells 
of any organism with which it comes in contact, 
undergoing a metamorphosis into another substance 
to which the name T.X. has been given. 

This elaboration of T.C. in the organism is a long 
and perilous process. Prof. yv. Behring claims to have 
succeeded in producing this change im vitro by freeing 
the T.C. from certain substances which impair its 
therapeutic action. Of these he distinguishes three 
groups :—(1) a substance (T.V.) only soluble in pure 
water, and possessing a fermentative and catalytic 
action. To the presence of this substance are due the 
toxic effects of Koch’s tuberculin. One gram of this 
in the dry state is more toxic than a litre of the old 
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tuberculin. 
saline solutions, and also toxic. (3) Several non-toxic 
substances soluble only in ether, chloroform, and the 
like. he residue of the tubercle bacillus after the 
removal of the foregoing he terms the restbacillus; 
this still retains the form and staining reactions of 
the original tubercle bacillus. The restbacillus can be 
converted into an amorphous substance readily taken 
up by the lymphatic cells of animals undergoing a 
metamorphosis and leading caincidently to the pro- 
duction of oxyphil granules in these cells and of 
immunity to the tuberele bacillus in the organism as 
a whole. 

Prof. v. Behring has convinced himself that this 
T.C. can be claborated in vitro in a fashion which 
will enable it to be applied efficaciously and without 
danger in human therapeutics, but until this has been 
confirmed he does not propose to publish his full 
results. 

The scientific interest of the congress naturally 
divided itself into two parts, the exhibition of patho- 
logical specimens, of models, photographs, and plans 
of sanatoria, instruments, sterilising machinery, and 
the like in the museum on the ground floor of the 
Grand Palais, and the actual communicauone made 
to the congress. Both presented features of great 
importance. Among the exhibits of more especial 
interest were a series of specimens indicating the 
results of inoculation of bovine, human, and avian 
tubercle in different animals, lent by the Gesund- 
heitsamt of Berlin, and a similar series shown and 
thoroughly demonstrated by Dr. Lydia Rabinowitsch. 
The latter observer had been able to show the vary- 
ing grades of virulence of the tubercle bacilli from 
different sources, but had not been able by trans- 


ference through different animals to convert bacilli | 


with the cultural properties of bovine bacilli into those 


with the cultural characters of human tubercle bacilli | 


and vice versa, although this could not be seen from 
the naked-eve appearance of many of the specimens. 
Neither had she so far repeated Nocard's results of 
converting avian into human or human into avian 
bacilli, although she exhibited an example of a bird 
which had suffered, apparently spontaneously, from 
tuberculosis, in which the cultural appearances were 
those of human bacilli. Dr. Calmette, of the Pasteur 
Institute of Lille, showed an important series of speci- 
mens from goats and kids. Wids which had been 
fed on the milk from mothers the mamme of which 
were infected with bovine tubercle presented caseation 
of the mesenteric glands and also pulmonary lesions, 
apparently spreading through the — peribronchial 
glands and lymphatic chain, although the retro- 
phary ngeal chain of glands remained uninfected. In 
cases in which the mothers had been inoculated with 
human or avian tuberculosis or with the Timothy 
bacillus only the mesenteric glands were infected. 
Adult goats to which doses of a culture of bovine 
tubercle had been administered through an arso- 
phageal tube always died rapidly of pulmonary 
tuberculosis without apparent intestinal lesions and 
only a few scattered points of caseation in the 
mesenteric glands. Nothing approaching the degree 
of mesenteric affection seen in kids was found. This 
confirms Prof, v. Bchring’s announcement in 1903 
that pulmonary tuberculosis might result from in- 
testinal infection without producing local lesions at 
the point af entry. The \lfort Veterinary College 
showed a series of specimens, and others were to be 
seen in the museum of the college, which members 
of the congress were invited to visit. .\mongst others 
were examples of the comparatively rare fubereuloce 
of the horse, and evidences that dogs suffer severely 
hoth from pulmonary and intestinal tuberculasis. 
Prof. G. Petit, of Alfort, has shown that such affee- 
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(ions are steadily on the increase, and constitute an 
important factor in the campaign against tubercu- 
losis, since a household otherwise protected to the 
best of human ability may become infected by a pet 
dog, which, having acquired tuberculosis in the 
streets or elsew here, subsequently lies on the bed of 
children and licks their faces. "The tuberculosis of 
dogs is more often open than had been anticipated ; 
this means that tubercle bacilli would be constantly 
ahout their mouths, and so be readily transferred. 
The most common organism is the human bacillus, 
and the dogs most affected are those from small 
cafés where the air is constandy full of dust and 
dricd sputum. 

In the hygienic section were full size models show- 
ing the ordin: ary hotel room with its heavy hangings 
and dust accumulation, and the same room as. it 
should, and could at less cost, be properly furnished 
with easily disinfected materials. Another group 
showed the great superiority in light, air, and general 
hygiene of a prison cell over the attic rooms with 
skylights, often not opening, in which most servants 
in Paris are accustomed to sleep. 

For the purpose of receiving communications the 
congress was divided into four sections, the first two 
dealing with medical and surgical pathology and 
therapeutics respectively, the third with the protection 
of infant life, and the fourth with the protection of 
the adult and social hygiene. 

In many subjects the two former sections over- 
lapped, especially in dealing with the nature and 
varieties of tuberculosis and the value of serothera- 
peutics. The general conclusions appeared to be that 
the morphological appearances of the different varie- 
ties of the tubercle bacillus and other acid-fast bacilli 
were very similar, but that cultural differences existed, 
and that there were wide varintions in toxicity. 
Special reports were made on this subject by Profs. 
Arioing, Kossel, and Ravenel. These showed that the 
infection of man by bovine tubercle bacilli, which are 
the most virulent, could occur through feeding with 
the unsterilised milk of tuberculous cows. All 
mammals appeared to suffer from infection by both 
types of bacilli, but no other type of mammalian 
bacilli could be established from cultural or morpho- 


logical characters. So far as was known, tubercle 
bacilli modified in virulence by passing through 
animals other than mammals could be ultimately 


traced to a human or bovine origin, and restored by 
passage through cultures and other animals to their 
original forms. While the general impression scemed 
to be that the tubercle bacillus is in reality but one 
species, it was admitted that no evidence of trans- 
formation of the one type into the other, in cultural 
characters at any rate, had so far been produced, 
although varying grades of virulence in each type 
were recognised. 

ny al general study of acid-fast bacilli, Drs. 
Besancon and Philibert distinguish between true aieiol= 
fast bacilli which remain so under all conditions of 
culture, growth, and passage through animals, and 
those which for a single generation have acquired 
acid-fast characters. 

They found that many bacilli grown on appropriate 
media containing fats, of which lanoline was the 
best, acquire the power for some time of resisting 
decolorisation by acids or by acids and alcahal. Sub- 
cultures grown on similar fatty media are also acid- 
fast, but subcultures on ordinary media possess no 
such power. To distinguish between these groups it 
was necessary to stain for a longer period than usual, 
and then to expose the films to the actian of acid for 
many hours. 

When deeply stained the tubercle bacillus will resist 
decolarisation for tweive to eighteen hours; the 
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pseudo-acid-fast bacilli resist for much — shorter 
pertods. 

During the discussions on serotherapy it was stated 
that good results had been obtained by treatment with 
filtered broth cultures of tubercle bacilli as employed 
by Prof. Denis, of Louvain, with a new variety of 
tuberculin extracted from tubercle bacilli by means of 
a ft per cent. solution of orthophosphoric acid intro- 
duced by Dr. Beraneck, of Neuchatel, and with the 
anti-toxie serum invented by Dr. Marmorek. The 
latter observer had made a medium of Iecuco-toxic 
serum, obtained by injecting goats with leucocytes of 
other animals, and spleen anton and inoculated 
this from the very edge of young cultures of tubercle 
bacilli. These showed a rapid growth, and the pro- 
ducts of their growth in this medium were injected 
into horses in repeated small doses; when these horses 
had been sufficiently immunised their blood was used 
as a source for the serum. This serum had given its 
best results in cases of surgical tube reulosity ie. 
diseases of joints and the lice but the CHecie in 
pulmonary tuberculosis were held to be such as to 
justify a more extended trial being given to this 
method. 

In the subsection on therapeutics various methods 
of treatment were put forward, amongst others the 
intravenous injection of iodoform in suspension in a 
mixture of ether and liquid paraffin which had been 
tried with some success by Dr. Dewar, of Dunblane. 

Several communications were made on the re- 
spiratory changes in the subjects of pulmonary tuber- 
culosis, the general conclusion being that they in no 
wise differed from those in normal or slightly febrile 
individuals. .\ series of reports was made on the 
early diagnosis of pulmonary tuberculosis by radio- 
graphy, cytoscopy, blood counts, and other methods. 
Dr. Theodore Williams pointed out that the time had 
not yet come for supplanting the ordinary methods 
of auscultation and percussion, an opinion strongly 
agreed to by Prof. Grancher and Dr. Turban, of 
Davos. 

In the third section abundant evidence was given 
of the necessity of proper care being taken of children, 
especially to avoid infection, great stress being laid 
on the danger of their occupying the same room as 
a subject of pulmonary tuberculosis, and the absolute 
necessity for a properly supervised milk supply. In 
a general resolution of the congress it was decided to 
recommend the periodical Government inspection of 
all dairies, and that no public institution should make 
use of milk that had not either come from cows which 


had passed the tuberculin test or had been Pasteurised | 


or boiled. 

In the fourth section Dr. Newsholme directed atten- 
tion to the diminution in the death rate from pul- 
monary tuberculosis which had followed the replace- 
ment of domestic by institutional relief. 

A discussion on the relative merits of sanatorium 
and dispensary treatment resulted in the conclusion 
that each had its place, and that the cducational 
factor must not be forgotten, since the diminution of 
tuberculosis depended more on prophylaxis than on 
individual treatment. The advantages of the French 
dispensaries over the out-patient departments of most 
English hospitals were that since one or more of 
these are situated in each district of Paris and other 
citics, patients have not far to come, and domiciliary 
visits could be made to encourage the carrying out 
of any precautions recommended. Owing to the 
distance from which patients come this was at present 
quite impossible to organise for London hospitals. 
Such a system had, however, been organised in con- 
nection with the dispensary attached to the Victoria 
Hospital in Edinburgh, and had been productive of 
most excellent results. It was in matters connected 
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with hygiene and social factors gencrally that the 
most good resulted from the London congress, and 
it is to be hoped still more will follow the narration 
of the experience gained since that time. The real 
hope for the community as a whole would appear to 
lie in the protection ‘of the individual, and more 
especially of the child, if Prof. Behring’s views on 
latency and intestinal infection hold good, [rom in- 
fection rather than in the treatment of those already 
tuberculous, since even if treatment restore the latter 
to some degree of working capacity, and the average 
sanatorium result is put at five to seven years’ pro- 
longation of active life, they but serve as foci for 
fresh infection. 

In addition to the actual scientific papers brought 
forward, perhaps the greatest and best work of the 
congress consisted in the private interchange of views 
between workers of different nationalities, and in the 
Visits to various institutions, sanatoria, and hospitals 
in and around Paris. 

The Pasteur [nstitute, the att 


veterinary college 


Alfort, the Boucicaut Hospital and the sanatoria at 
Bligny, ngicourt, and Ormesson were among those 


inspected by the greatest numbers. 

At the concluding séance it was announced that the 
next congress would be held in America in three vears’ 
time. 

ANSSOKCT A TOCONS SOUTH 
EURO all 
HE association party left Maritzburg early on 
Saturday morning, August 26, and proceeded 
through the upland districts to Colenso, where a halt 
of special interest had been arranged. Arriving at 
that now historic centre with some hours of daylight 
lo spare, a visit was paid to the site of several 
battles and engagements connected with the attempts 
to relieve Ladysmith. 

The next morning, \ugust 27, the trains slowly 
steamed through one of the passes leading into Lady- 
smith, where evidence of the severity of ‘the struggle 
of a few years ago was scen on every side in groups 
of graves and monuments. Ladysmith was left in 
the evening, and Majuba and Laing’. Nek, with the 
scenes of struggles in the late war in northern Natal, 
were passed in the darkness. Daylight revealed 
Standerton in the Transvaal at hand, and Johannes- 
burg was reached amid exclamations of wonder at 
the gigantic heaps of tailings from the gold work- 


THE BRITISH IN 


‘ings which were passed during the last few miles 


of the journey. 

Of the work done in Johannesburg in connection 
with the sections little meed be said here, but the 
attendances were certainly remarkably good, and the 


| discussions revealed a high average of capacity to 


discuss the various problems which were presented 
Prof. Darwin's own words at 
the close were felt to be fully deserved when he 
observed, in bringing the formal work to a close, that 
the meeting of the association in Cape Town and 
Johannesburg constituted one of the most remarkable 
and one of the most successful of the long series held 
in various centres in Great Britain, Ireland, and the 
colonies. 

The more social functions connected with the visit 
to Johannesburg must be described as _ brilliant 
successes. These commenced with a reception by the 
mayor and town council at a conversazione held at 


the Wanderers’ Club. His Excellency the High 
Commissioner, Lord Selborne, was present, and 
graciously received many of the more distinguished 


of the visitors and those who had been most 
prominent in preparing for the visit of the association 
in the different South .\frican centres. 
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On the following days visits were paid to various | 
mines, both to the underground and surface work- | 
ings, and to the native and Chinese compounds; and 
courteous guides explained the various gold extrac- 
tion processes. At one of the mines some thousands 
of natives delighted the visitors with a Kafir dance 
to the accompaniment of music on native pianos and 
drums. 

A lecture by Prof. Ayrton on ‘t The Distribution of 
Power,’’ which had involved some weeks of prepar- 
ation of elaborate machinery, was greatly appreciated, 
though many heard with wonder of his disparage- 
ment of the Victoria Falls as possible sources of 
power in the future. 

A garden party at Sunnyside to which an invitation 


was given by Lord Selborne was very largely 
attended. Perhaps the great event of the Johannes- 


burg visit was the occasion of Prof. Darwin’s presi- 
dential address, which consisted of a résumé of the 
main features of the Cape Town section and the 
delivery of the second half of his official paper. 

Opportunity was taken by Lord Selborne and Mr. 
George Goch, the Mayor of Johannesburg, to tender 
official welcomes to the assoctation, to which the 
president replied in one of the graceful and fitting 
addresses which have constituted so noteworthy a 
feature of the visit. 

Thursday, August 31, was taken up with a visit 
to Pretoria as the main attraction, with the addition 
of visits to the Modderfontein Dynamite Factory and 
the Premier Diamond Mine. 

At Pretoria the whole party was entertained at 
luncheon at some of the principal hotels, and in the 
afternoon Sir Arthur Lawley, Lieutenant-Governor of 
the Transvaal, held a reception at the museum. The 
president and some of the visitors stayed overnight 
in Pretoria, where Mr. A. E. Shipley gave a lecture 
on * Ply-borne Diseases.’’ The same evening Prof. 
J. O. Arnold lectured in Johannesburg on ‘“ Steel as 
an Igneous Rock.”’ 

During the concluding day of the Johannesburg 
visit, the general committee meeting and the annual 
meeting of members were held, when Dr. Ray 
Lankester was elected president of the association 
for the ensuing year, and the officers and council 
were re-elected with slight changes only in the 
personnel of the latter, ; : 


As many of the papers read at the various sections 
had proved of decp South African interest, it was 
heard with pleasvre that local arrangements were 
being made to publish the same in a separate volume 
subject to the consent of the authors being obtained. 

From Johannesburg and Pretoria several treks of 
special interest to geologists and others were 
arranged, and among these were journeys across 
country to Mafeking, which necessitated omitting the 
visits to Bloemfontein and Kimberley, but evidently 
resulted in compensation of quite another kind to 
those who braved the inconveniences and hardships 
of the journey. 

Prior to leaving Johannesburg Prof. Darwin 
announced that some of his fellow-members desired 
to establish a permanent link between the association 
and South Africa, and it had been proposed that a 
subscription should be raised for a medal to be given 
annually to a South African student in commemor- 
ation of the visit of the British Association. 

The journey to Bloemfontein did not afford much 
opportunity of seeing the country until early morn- 
ing, when several scenes of war interest were passed. 
The arrival in Bloemfontein on Saturday, September 
2, was followed hy a public welcome by the mayor 
and town councillors and the local Philosophical 
Society in the Town Hall. The function was 
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numerously attended, and the addresses were giver:. 
and received with equal cordiality. During the morn. 
ing the various public buildings were visited, and in 
the afternoon a reception and garden party were held, 

In the absence through illness of Sir H. J. Goold- 
Adams, the Lieutenant-Governor, his place was taken 
by the Acting Chicf Justice, Mr. Justice Fawkes, and 
Mrs. Fawkes, who graciously received the visitors. 
The trees and bush of the grounds afforded welcome 
shade, and all the accessories of the occasion were 
such as conduced to the comfort and pleasure of all 
present. In the evening Mr, A. R. Hinks lectured 
on ‘t The Milky Way and the Clouds of Magellan.” 

On September 3 a visit was paid by train to the 
Government Experimental Farm at Tweespruit, a 
halt being made en route at Sannah’s Post with its 
lamentable memories. In the course of the day a 
trelk party left for Kimberley by way of Abraham’s 
Kraal and Paardeberg, the scene of General Cronje’s 
capture. 

On the morning of Monday, September 4, the 
main party left by train and proceeded by Nowal’s 
Pont, Naauwpoort and De Aar to Kimberley, which 
was reached early the next morning. The pro- 
gramme of entertainments for the next two days was 
very full. Naturally the diamond mines were the 
centres of greatest interest, and ample provision had 
been made for visits underground, to the pulsator, 
compounds, and surface works generally. Parties 
were made up of numbers sufficiently limited to admit 
of adequate explanation of the various processes 
being given, an arrangement which was much 
approved. 

On the afternoon of the first day, September 5, the 
mayor and mavyoress, Mr. J. D. and Mrs. Tyson, 
held a garden party in the Public Gardens, which 
afforded a much coveted opportunity for introductions 
of citizens to visitors. In the evening Sir Wm. 
Crookes gave his lecture on ‘‘ Diamonds ’”’ in the 
Town Hall. Elaborate preparations had been made 
for the interesting cxperiments by which the lecture 
was illustrated, and these passed off most success- 
fully. So numerous were the applications to attend 
the lecture that Sir William kindly repeated it the 
following afternoon. 

On Wednesday morning, September 6, most of the 
visitors were taken by special train to the Du Toit's 
Pan and Wessclton mines, and the compound life of 
the natives was more minutely examined. The open 
workings at Wesselton enabled a more perfect idea 
to be formed of the methods which obtained in the 
older mines at the beginning of operations. During 
the day Alexandersfontein and Kenilworth attracted 
many visitors, and in the evening Prof. J. B. Porter, 
of McGill University, gave a lecture entitled ‘‘ The 
Bearing of Engineering on Mining.” 

At mid-dav on Thursday, September 7, the special 


trains for Bulawayo commenced to leave, and a 
journey which lasted until Saturday morning, 
September 9, introduced the travellers to many 


interesting scenes, many of which were of a type 
entirely different from any hitherto experienced. The 
richly wooded districts of British Bechuanaland called 
for frequent use of the camera, and not a few curios 
were purchased from the natives. 

On arrival at Bulawayo, where the accommodation 
was limited, many of the party had to sleep in the 
train, a proceeding which, however, was hardly re- 
garded as an inconvenience. 

The library, which had been turned into a reception 
room for the occasion, brought a numerous company 
together, and the post-office counter was thronged 
for a considerable period owing to the great demand 
for the new Victoria Falls stamps just issued in 
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different values. The revenue had no small gains 
from the sales, hundreds of sets being bought up and 
cancelled without being used. 

In the course of the morning of September g Prof. 
Darwin opened the recently acquired museum, which 
on being entered was found to contain a local collec- 
tion of great scientific interest. Many of the visitors 
expressed their regret that time was not available for 
a more minute study than was possible on this 
occasion. The afternoon was taken up by a visit to 
Government House, the site of Lobengula’s kraal, 
where, in the absence of the Administrator, a recep- 
tion was held by the Treasurer, Mr. Newton. Loben- 
gula’s tree of justice was a centre which all sought. 

In the evening Mr. D. Randall Maclver gave a 
lecture-report on the ‘* Rhodesian Ruins’) which 
attracted a numerous audience, it having been whis- 
pered abroad that his conclusions ran counter to the 
theories of great antiquity which have hitherto 
generally held the field. Mr. Maclver's address was 
lengthy, and dealt chiefly with one class of evidence. 
Although the last word has not been said upon the 
subject, Mr. Maclver has certainly thrown new light 
upon it. 

The Matopos and World’s View, with the tomb of 
Cecil Rhodes and the Shangani monument, which 
called for two special trains to convey the visitors, 
seem to have surpassed all preconceptions, and the 
magnificence of the surrounding views and the quiet 
dignity of the last resting-place of Khodes seem to 
have created the same feeling in the breast of nearly 
everyone present, a desire to contemplate the whole 
scene in the silence and solitude impossible on such 
an occasion. A brief religious service was conducted 
by the Rev. Mr. Bevan at the side of the tomb. 

On Monday morning, September 11, five special 
trains left for Victoria Falls, and the journey through 
the teak forests seemed a fitting prelude to the solemn 
grandeur of the scenes to be viewed on the morrow. 

Only some thirty hours were allotted to the falls 
visit, but such were the arrangements made by Sir 
Charles Metcalfe that the main features, both of the 
falls, the ravine below, and the river above, could be 
compassed by the energetic sightseer in the time. 

The first business of the day was the opening of 
the new bridge by Prof. Darwin, after which Palm 
Kloof, Livingstone Island, the Rain Forest, and many 
other points of vantage and interest were visited. 
Not a few also enjoyed a moonlight visit to the falls, 
the moon fortunately being full. The next morning 
canoes were requisitioned for trips up the lovely 
island-dotted river, and the ‘ hippos '’ were obliging 
enough to put in an appearance for the occasion. 
Soon after noon the special trains eommenced the 
return trip to Bulawayo, the first stage on the journey 
home. 

At Bulawayo the trip, which, save for a few special 
excursions, had been of a homogeneous character, 
was brought to an end. The party was here divided 
into two sections, the one preferring the voyage home 
by way of Cape Town, the other vid Beira and the 
east coast. The latter route proved to possess the 
greater attractiveness, judging by the numbers who 
elected to return that way, which was not surprising 
when an opportunity of making the round journey 
in such circumstances was considered. 

Of the visit as a whole it only remains to add that 
it has been a success beyond the most sanguine 
dreams of its promoters. The hospitality throughout 
has been generous to the extent of lavishness, the 
labour of the various local committees has been as 
wisely exercised as it has been unremittingly pursued, 
and the only regret seems to have been that the time 
allotted to each town was necessarily so short. 
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That the true interests of science both in the mother 
country and in the colonies have been advanced by 
this unique meeting of the association cannot be 
doubted, and the results will continue to be seen in 
many directions after many days. 


TERS, [BIRITPNSI SCIUB NCIS (GILIULIDY, 
*HE inaugural meeting of the British Science 
Guild will be held at the Mansion House on 
Monday, October 30; and the Lord Mayor, who has 
consented to preside, will take the chair at 4.15 p.m. 
The guild appeals to the people of Britain within and 
beyond the seas, and its chief object is to bring home 
to all classes the necessity of making the scientific 
spirit a national characteristic which shall inspire 
progress and determine the policy in affairs of all 
kinds. The organisation is associated with no 
political party, and its membership is open to all 
British subjects, whether men or women. 
At the inaugural meeting of the guild, on 
October 30, the following officers will be proposed :— 


President : the Right Hon. R. B. Haldane, K.C., M.P.; 
vice-presidents: the Right Hon. the Lord Mayor of 
London, Sir Lawrence Alma-Tadema, R.A., O.M., the 
Right Hon. Lord Balearres, M.P., the Right Hon. the 
Earl of Berkeley, Sir William Broadbent, Bart., K.C.V.O., 
ees, Sie Wallicie Jstillicie, ISK@INOIG, Ieelk sy, Sie Ie 
Burdon-Sanderson, Bart., F.R.S., Major-General Sir Owen 
Tudor Burne, G.C.I.E., K.C.S.1., Sir William Church, 
Bart., Sir George Sydenham Clarke, IK.C.M.G., F.R.5., 
Sir John Colomb, K.C.M.G., M.P., the Right Hon. the 
Earl of Donoughmore, the Right Hon. Earl Egerton of 
Tatton, Sir John Eliot, K.C.I.E., F.R.S., Sir Michael 
Foster, K.C.B., O.M., M.P., F.R.S., the Right Hon. Sir 
Edward Fry, F.R.S., Sir Archibald Geikie, F.R.5., 
Mr. F. Du Cane Godman, F.R.S., the Right Hon. Sir 
John Gorst, K.C., M.P., F.R.S., the Right Hon. Lord 
Haliburton, G.C.B., Sir Joseph Hooker, G.C.S.1., F.R.S., 
the Right Hon. Viscount Knutsford, G.C.M.G., Prof. Ray 
Wankwester bn -S a lUra | lanniong i hao pithemRiShitghons 
Lord Lister, F.R.S., Sir Charles McLaren, Bart., K.C., 
M.P., the Right Hon. Sir Horace Plunkett, K.C.V.O., 
F.R.S., Mr. E. Robertson, K.C., M.P., the Right Hon. 
Lord Tennyson, P.C., G.C.M.G., His Grace the Duke of 
Wellington, K.G., G.C.V.O.; chairman of committees: 
Sir Norman Lockyer, K.C.B., F.R.S.; vice-chairmen: Sir 
William Abney, K.C.B., F.R.S., Sir Lauder Brunton, 
F.R.S., the Hon. Sir John Cockburn, W.C.M.G., Sir 
Gilbert Parker, M.P.; trustees: the Right Hon. Lord 
Strathcona and Mount Royal, G.C.M.G., Sir Henry 
Roscoe, F.R.S.; hon. treasurer: the Right Hon. Lord 
Avebury, F.R.S.; hon. assist. treasurer: Lady Lockyer, 
16 Penywern Road, $.W.; hon secretary: Mr. C. 
Cuthbertson. 


A large general committec, which will include the 
names of the present organising committee, will also 
be proposed for election. 

Since the first meeting, held at the rooms of the 
Royal Society in April, 1904, the labours of the 
organising committee have been directed to securing 
the help of representatives of all sides of the nation’s 
activities to secure the objects of the guild, which 
are 

(1) To bring together as members of the guild all 
those throughout the Empire interested in science 
and scientific method, in order, by joint action, to 
convince the people, by means of publications and 
meetings, of the necessity of applying the methods 
of science to all branches of human endeavour, and 
thus to further the progress and increase the welfare 
of the Empire. 

(2) To bring before the Government the scientific 
aspects of all matters affecting the national welfare. 

(3) To promote and extend the application of 
scientific principles to industrial and general purposes. 
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(4) To promote scientific edueation by encouraging 
the support of universities, and other institutions 
where the bounds of seienee are extended, or where 
new applications of seience are devised. 

During the first stage of the existence of the guild, 
the publie activity of the committee was Hmited, by 
reasons of policy, beeause at the moment of the in- 
ception of the movement the attention of the country, 
and especially of Parliament, was so deeply engrossed 
in the fiseal problem that no other question, however 
important, was likely to receive due attention. 

The Royal Society and British Association were 
founded for the promotion of natural knowledge; the 


Society of Arts for the eneouragement of arts, manu- | 
The Science Guild, though | 


faetures, and commerce. 
in sympathy with these objects, is not identical in 
aim with any existing society. The promotion of 
natural knowledge is outside its sphere. Its purpose 


is to stimulate, not so much the acquisition of seien- | 


tifie knowledge, as the appreciation of its value, and 
the advantage of employing the methods of seientific 
inquiry, the study of cause and effeet, in affairs of 
every kind. Sueh methods are not less applicable to 
the problems whieh confront the 
official, the merehant, the manufacturer, the soldier, 
and the schoohnaster, than to those of the chemist 


or the biologist; aud the value of a seientifie eduea- | 


tion lies in the cultivation which it gives of the power 
to grasp and apply the prineiples of investigation 
employed in the laboratory to the problems whieh 
modern life presents in peace or war. 

Communications may be addressed to the honorary 
seeretary of the British Secienee Guild, 16 Penywern 
Road, London, S.W. 


bvliee MONEILIONUE TIIELIUR IFO, TRSCA any Jogi. 
ILLIAM JAMES LLOYD WHARTON, second 
son of the late Mr. Robert Wharton, County 


Court Judge of York, was born in Loudon on 
March 2, 1843. Educated at Burney’s Academy, 


Gosport, he entered the Royal Navy in August, 1857, 
on board H.M.S. Illustrious, then reeently eom- 
missioned as a training ship for naval cadets, 
stationed at Portsmouth. Passing with great eredit 
out of the Illustrious, he was appointed in .\pril, 
1855, midshipman of H.M.S. Euryalus, on board 
which ship H.R.H. Prinee \tfred (afterwards Duke 
of Edinburgh) was also serving. In November, 1860, 
being appointed to HI.M.S. Jason, commissioned for 
service on the North .\meriean and West Indian 
stations, he was Ient to H.M.S. St. George, employed 
on fishery duties in Newfoundland during the summer 
of 1861. On completing his time as midshipman he 
passed his examination in seamanship for the rank 
of licutenant on January 13, 1863. Whilst still serving 
in the Jason he was made acting lieutenant of that 
ship on October 26, 1864, and at the elose of the 
year, on the Jason returning to England to pay off, 
he at last had the opportunity to pass the examin- 
ations in guunery and navigation necessary to qualify 
him for the rank of lieutenant. In these he aequitted 
himself brilliantly, being confirmed in his rank Mareh 
15, 1865. In Deeember of that vear he was awarded 
the Beaufort testimonial for passing the best examin- 
ation of the year in mathematies, nautical astronomy, 
and navigation. i 
In the meantime, in July, 1865, he had been 
appointed to H.M.S. Gannet, a sloop commissioned 
partly for the general duties of the fleet, and partly 
for surveying service on the North \merican and West 
Indian stations, but aeting entirely under the orders 
of the Commander-in-Chief. In that ship he aequired 
his first experience in the worl: to which his life was 
afterwards devoted, receiving the commendation of 
the Board of Admiralty for the zeal displayed by him 
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statesman, the | 
| Orphans’ Home, Portsmouth. 


on the work performed in the Bay of Fundy. The 
Gannet paid off in November, 1865. 
The interest of the Commander-in-Chief, Vice- 


Admiral Sir James Hope, having been aroused by 
the ability and industry shown by Lieut. Wharton 
whilst serving in the Gannet, as well as by the 
distinction whteh he had gained in passing his 
examinations, when the admiral hoisted his flag 
at Portsmouth he offered to Wharton the appoint- 
ment of flag lieutenant. The hydrographer had 
meanwhile promised to submit his name as seeond 
lieutenant of H.M.S. surveying vessel Newport; 
Wharton consequently considered that his services 
were pledged to the Surveying Service, although 


by adhering to it he was fully aware that he 
would sacrifice the prospect of certain promotion 


at the end of three years, but this he was prepared 


to do. Sir James Hope, however, took another view, 
and speedily arranging matters with the hydro- 


grapher, Wharton was appointed as his flag lieu- 
tenant on March 1, 156g. Whilst so employed he 
wrote ‘' The History of H.M.S. Victory,’? whieh still 
commands a steady sale to the publie, the proceeds 
being devoted to the R.N. Seamen’s and Marines’ 


In November, is7o, H.M.S. Urgent being fitted 
out to convey astronomers to the neighbourhood of 
Gibraltar to observe the fortheoming total eclipse of 
the sun, Sir James Hope gratified his flag Heutenant 
by permitting him to accompany the expedition as 
first lieutenant of the ship. He was promoted to 
commander Mareh 2, 1872, on Sir J. Hope striking 
his flag, and the following month saw him appointed 
to the command of H.M. surveying vessel Shearwater, 
first on the Mediterranean station and afterwards 
on the east coast of Vfrica. In the Mediterranean 
his work was chiefly distinguished by a valuable 
contribution to science in the form of an investigation 
of the surface and undereurrents in the Bosphorus, 
setting at rest the many controversies respecting the 
exhaustless flow of water from the Blaels Sea to the 
Sea of Marmora hy proving that an undereurrent 
existed as strong as that on the surfaee, but which 
invariably flowed in exactly an opposite direction. 
His report, whieh was officially published, may be 
considered as preseribing the method for similar 
inquiries. Whilst at Rodriquez, in the South Indian 
Ocean, he tools part in observing the transit of Venus 
in 1874. The Shearwater was paid off in July, 1375, 
and in June the following vear he commissioned the 
Fawn for surveying service in the Mediterranean, 
Red Sea, and east coast of Mriea. Starting with a 
staff of officers most of whom were wholly in- 
experieneed, Commander Wharton set himself to train 
them after his own ideals, and sueceeded in imbuing 
his assistants with something of his untiring energy 
and love of the work. Whilst exaeting the utmost 
that cach individual was capable of giving to the 
serviee, he exereised unremitting patienee and_for- 
bearance, and throughout a prolonged commission 
of four and a half years endeared himself to all who 
had the happiness to serve under him. He was 
sympathetic and considerate towards both officers and 
men, and entered heartily into all sehemes for their 
reereation when opportunity olfered. This com- 
mission of the Fawn was perhaps one of the most 
successful, as it certainly was one of the happiest, 
ever spent by a surveving vessel in modern times. 
The last two years were oecupied with the survey ol 
the Sea of Marmora, an excellent piece of work for 
which he and his officers reecived an expression of 
their Lordships’ approbation. 

On January 29, 1880, Wharton was promoted to 
eaptain, and the Fawn paid off at Malta at the end 
of the year. 
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An interval of leisure then followed, during which 
Captain Wharton published ‘* Hydrographical Survey- 
ing.’’ He expresses himself with characteristic 
modesty in the preface, but it was at once universally 
recognised as the standard work on the subject, and 
has continued to be so considered to the present time, 
being used both in our own and in foreign navies. 

In March, 1882, he commissioned H.M.S. Sylvia 
for surveying service in the River Plate and Straits 
of Magellan. [t was already an open secret that he 
was destined to succeed Captain Sir Fred. Evans as 
Hydrographer to the Admiralty when that officer 
should retire. In Deeember, 1882, he successfully 
observed the transit of Venus for the second time. 
The anxicties of two seasons in the inhospitable 
climate and dangerous waters of the western part 
of the Strait. of Magellan told upon Wharton con- 
siderably, and at this time he aged much in appear- 
ance. But, full of energy as ever, the work was 
pushed on rapidly in spite of the hardships and 
diffieulties that had to be encountered, with the result 
that the survey was completed within the allotted 
time, and on returning to Montevideo in March, 1884, 
he left the slip and proceeded to England by mail 
steamer to assume the duties of hydrographer, being 
appointed as such on August 1, 1854, at an aye 
younger than that of any officer who had held that 
responsible position. This closed his career afloat. 

Wharton’s administration of the hydrographic de- 
partment of the Admiralty continued uninterruptedly 
for twenty years with constantly increasing credit, 
and to the great advantage of our own Navy as well 
as to the whole maritime world. This period covered 
the enormous expansion that took place both in the 
personnel and materiel of the fleet, causing corre- 
sponding aceessions to the labour of departmental 
work; during the same period the number of chart 
plates was largely increased, and the number of 
charts printed annually for the fleet and for sale to 
the public multiplied three-fold. 

Gifted with an extraordinary capacity for work, he 
never spared himself; the sound judgment, breadth 
of view, and wide scientific attainments constantly 
brought to bear upon the infinite variety of subjects 
with which he was daily called upon to deal secured 
for him the respect and confidence of successive 
Boards of Admiralty. An especial characteristic was 
the readiness with which the mass of information 
he had acquired on all sorts of subjects was available 
on the spur of the moment. As ex-officio member of 
the Meteorological Council, he attended its mectings 
assiduously and rendered valuable service to the 
advancement of ocean meteorology. 

His personal interest in the surveying service was 
unceasingly manifested in the volaminous semi-official 
correspondence he maintained with the officers in 
command of surveys. Scientific subjects of whatever 
nature bearing on hydrography always claimed his 
attention, and in 1886 he was elected a Fellow of the 
Royal Society, serving on its council from 1888 to 
18$9, again from 1895 to 1897, and being again 
elected in tg04 was a member until his death. 

As Fellow of the Roval Astronomical Society, as 
well as of the Royal Geographical Society, as vice- 
president of the latter and member of numcrous com- 
mittees, he did work only less important than 
his official work at the Admiralty. His first 
contribution to the literature of the Royal Society 
was the investigution of the great waves pro- 
duced by the eruptions of Krakatoa in 1882, which 
had heen begun by the late Sir Frederick Evans and 
left unfinished at his death. In 1893 he edited the 


journal of Captain Cook during his first voyage | 


round the world; at the meeting of the British 
Association at Oxford in 1894 he presided over 


No. 1876, VOL. 72] 


587 


Section E. Various contributions to NarurE appeared 
from time to time from his pen, the investigation of 
the origin and formation of coral reefs being a sub- 
ject of especial interest to him. He advanced a 
theory, based upon the results of surveys of large 
numbers of these reefs, that the effect of wave action 
was mainly accountable for the striking uniformity 
of depth so frequently met with over the interior of 
coral banks in the open ocean, showing that wave 
action in open oceans extended to greater depths than 
was hitherto considered possible. 

As a member of the coral reef committee of the 
Royal Society, he was targely responsible for the 
selection of Funafuti as the atoll to be investigated 
by sounding and boring operations, and he was 
instrumental in securing the cooperation of the 
Admiralty in the work, which has produced such 
valuable results. 

He was keenly interested in the project for Antarctic 
exploration, but more particularly in its bearing upon 
terrestrial magnetism, and he took a very active part 
as a member of the joint committee of the Royal 
and Royal Geographical Societies appointed — to 
organise it. 

He was placed on the retired list in 1891, in accord- 
anee with the regulation respecting non-service at 
sca, Promoted to Rear-\dmiral on January 1, 1395, 
on the Queen’s birthday that year he was nominated 
as C.B. On the occasion of the Diamond Jubilee in 
1897 he was created I.C.B. 

On July 31, 1904, Sir William Wharton resigned 
the office of hydrographer. For some years previously 
he had suffered much inconvenience and pain owing 
to an injury to his right wrist received whilst serving 
in the Shearwater; for this and other causes he deter- 
mined to relinquish the appointment. In July last, 
after a visit to Aix-les-Bains, he accepted with some 
hesitation the reiterated invitation to go out to South 
Mrica with a party of members of the British 
Association, and he presided over Section E at Cape 
Town. Unfortunately he fell ill on the return journey 
from the Victoria Falls, and could not return to 
England as he intended, with his friends, in the 
drmadale Castle. His illness, which was at first 
thought to be a chill, proved to be enteric fever com- 
plicated with pneumonia, and although no effort was 
spared to effect his recovery he died at the observ- 
atory at Cape Town on September 29, where he was 
the guest of his old and valued friends Sir David 
and Lady Gill. He was buried at the Naval 
Cemetery at Simon's Town on October 1 with full 
naval honours, H.M. the King being represented by 
the Commander-in-Chief of the station. He was 
| married, in 1880, to Lucy Georgina, daughter of Mr. 

Edward Holland, of Dumbledon, in Gloucestershire, 

and by her, who survives him, he had two daughters 

and three sons, two of whom are now serving in 

H.M. Navy. LNs Mla J 


GEORGE BOWDLER BUCKTON, HeReS: 
@*e of the most energetic and laborious, as well 
as one of the oldest of our British entomologists, 
Mr. George Bowdler Buckton, died on September 25 
in his eighty-eighth year. Althongh he was always 
interested in natural history, it is somewhat remark- 
able that, while many men take up the study of 
entomology in early life and abandon it later, all his 
important entomological work was executed late in 
| fife, and was carried on until a very short period 
before his death. 

Mr. Buckton was born at Hornsey on May 24, 1818. 
He was privately educated, being debarred from enter- 
} ing a publie school by an accident in boyhood which 
| crippled him for life. 
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Mr. Buckton dedicated his first book, ‘‘ British 
Aphides,’? to Thomas Bell, ‘‘a friend of more than 
forty years’ standing "’ (in 1876), whose sympathy 
and encouragement had given him a taste for natural 
history. During the earlier part of his life Mr. 
Buckton resided in or near London, when his atten- 
tion was given more to physical than to natural 
science; and he served as assistant to Prof. A. W. 
Hofmann at the Royal College of Chemistry. From 
1845 to 1865 he published several important papers on 
chemical subjects (a list of which will be found in the 
Royal Society’s Catalogue of Papers) in the Journal 
of the Chemical Society, the Proceedings of the Royal 
Society, and elsewhere; and his earliest published 
paper on any entomological subject appears to have 
been ‘f On the Application of Cyanide of Potassium to 
killing Insects for the Cabinet,’’ published in the 
Zoologist for 1854, cyanide compounds having been 
one of his favourite studies during his chemical re- 
searches. In the following year (1855) he published 
a short paper on bats in the second volume of the 
Proceedings of the Linnean Society. 

He was a Fellow of the Linnean Society (1845), the 
Chemical Society (1852), the Royal Society (1857), and 
the Entomological Society (1883), and was also a 
member of the Entomological Society of Franee, a 
corresponding member of the Royal Academy olf 
Sciences of Philadelphia, &c. He took great interest 
in these societies, attending their meetings as far 
as he was able, and occasionally serving on their 
councils; he also travelled in Italy, France, and other 
Continental countries, as well as in the British 
Islands. 

In 1865 Mr. Buckton published one of the last of 
his chemical papers, in conjunction with Prof. W. 
Odling, whose daughter, Mary Ann, he married in 
the same year. He then settled at Haslemere, Surrey, 
for the remainder of his life, where he had purchased 
the estate at Weycombe, and built himself a house 
after his own design, with an observatory. 

From the time of his residence at Haslemere, Mr. 
Buckton devoted much of his time to entomology. 
He formed a collection of Lepidoptera, but paid more 
attention to the British Homoptera, being much 
assisted by his children, whom he brought up in the 
same tastes as his own. He wrote comparatively 
lite in the entomological journals, but published a 
series of very important entomological monographs 
from 1876 to 1905, chiefly relating to the somewhat 
neglected order Homoptera, which will not soon be 
superseded. They may here be enumerated :—1876- 
1883, ** Monograph of British Aphides” (Ray 
Society), 4 vols., comprising upwards of 750 pages 
of letterpress, 9 plain and 134 coloured plates; 18q0- 
1891, ‘‘ Monograph of British Cicadz or Tettigide ” 
(Macmillan), 2 vols., comprising 426 pages of letter- 
press, 7 plain and 75 coloured plates; 1895, ‘‘ The 
Natural History of Kvistalis Tenax, or the Drone- 
Fly ? (Macmillan), 1 vol., pp. vii+88, with 1 coloured 
and 8 plain plates. This worl is illustrative of the 
story of Samson and the Bees. i1got-1903, ‘A 
Monograph of the Membracidze’’ (Lovell Reeve), 
6 parts, comprising upwards of 300 pages of letter- 
press, and 1 plain and 60 coloured plates. Mr. 
Buckton’s last publication was a supplementary paper 
to this work, comprising 10 pages of letterpress and 
2 coloured plates, forming vol. xi., part ix., of the 
Transactions of the Linnean Society, second series, 
zoology, and dated July, 1905. 

The illustrations to Mr. Buckton’s works were all 
drawn, and the pattern plates coloured, by himself. 
Some of his plates were even lithographed by himself, 
and most, if not all, of those which were hand- 
coloured were eoloured by himself or his daughters. 
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The original drawings for the work on Membracide 
have been presented to the Hope Museum at Oxford. 
Mr. Buckton kept his genial force and vitality to 
the end; ‘‘ his eye was not dimmed, nor his natural 
torce abated.’’ His last illness was of brief duration, 
and the end was very calm and peaceful. His ashes, 
after cremation, were deposited in a grave lined with 
ivy leaves in Haslemere Churchyard on_ Saturday, 
September 30. AW EISiREYe 


NOTES. 

We regret to see the announcement that Ferdinand 
Baron von Richthofen, professor of geography in the 
University of Berlin, died on October 7 in his seventy- 
third year. 


Tre sixth annual Huxley memorial lIccture of the 
Anthropological Institute will be delivered on Tuesday, 
October 31, in the rooms of the Society of Arts, by Dr. 
John Beddoe, F.R.S., the subject being ‘* Colour and 
Reavetey 


A joint meeting of the Royal Society and the Royal 
Astronomical Society will be held in the rooms of the 
Royal Society on Thursday next, October 19, at 4.30 
o'clock, to receive preliminary reports on the observations 
of the recent solar eclipse. It is expected that reports will 
be presented by the Astronomer Royal, Prof. H. L. 
Callendar, Mr. J. Evershed, Mr. H. F. Newall, Prof. 
H. H. Turner, and others. 


FHe annual ‘' fungus foray’ of the Essex Field Club 
will be held at High Beach, Epping Forest, on Saturday 
next, October 14; referee, Mr. George Massee, of Kew 
Museum. Any botanists wishing to attend should com- 
municate with the hon. secretaries of the club, Buckhurst 
Hill, Essex. 


Tne death is announced of the Rev. S. J. Johnson ut 
his residence, Melplash Vicarage, near Bridport, on 
October 9. Mr. Johnson was well known in astronomical 
circles for his writings upon eclipses and other astro- 
nomical matters. Ile was a Fellow of the Royal 
Astronomical Society for more than thirty-three years. 


Sir Epwarpo H. Carsutt, the eminent mechanical 
engineer, died suddenly at his residence near Guildford 
on October 8 at the age of sixty-eight years. He was a 
past-president of the Institution of Mechanical Engineers, 
and a vice-president of the Iron and Steel Institute. He 
was an active member of the board of the National 
Physical Laboratory, and represented the fron and Steel 
Institute on the departmental committee on the Royal 
College of Science and Royal School of Mines. He also 
represented the Iron and Steel Institute on the Institution 
of Civil Engineers’ committee to formulate a scheme of 
education for engineers. 


Tue Municipal Museum at Hull recently acquired 
a valuable addition to its collection of Iocal Roman and 
other remains. The specimens are principally of Roman 
date, and include more than 2000 coins, nearly 100 fibula 
of a great variety of patterns, several dozen buckles, pins, 
dress fasteners, ornaments, strap ends, bosses, spindle 
whorls, armlets, spoons, beads, and other objects. .\mong 
the fibule are two of exceptional interest, as they bear 
the maker’s name upon them (Avcissa). There is also an 
extensive collection of pottery, including many vases, 
strainers, dishes, &c., in grey ware, as well as many fine 
pieces of Samian ware, contain the 


several of whieh 


potters’ marks. 
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Ar the meeting of the Institution of Civil Engineers on 
Yucsday, November 7, an inaugural address will be 
delivered by the president, Sir Alexander R. Binnie, and 
the conncil’s awards will be presented. In addition to the 
medals and prizes given Jor communications discussed at 
the meetings of the institution in the last session, the 
council of the institution has made the following awards 
in respect of other papers dealt with in 1904-5 :—a George 
Stephenson medal to Captain H. R. Sankey, R.E., a Watt 
medal to Dr. C. Chree, F.R.S.; Telford premiums to 
Messrs. W. E. W. Millington, C. E. Stromeyer, C. W. 
Ii eee Gnmleca \\\ nba Golcw \\inGropplowelly ie. HH. 
Rigby, and W. O. Leitch, jun. For students’ papers the 
awards are :—Miller prizes to Messrs. A. B. Potts, W. M. 
Ifayman, R. E. Bury, T. Lees, jun., T. L. Matthews, 
P. J. Risdon, and F. E. Tudor. 


THE organisation and methods of the Japanese Naval 
Medical Service recently formed the subject of a communi- 
cation by Surgeon-General Suzuki to the Association of 
Military Surgeons at Detroit. Much of the success 
achieved in the treatment of wounds was ascribed to a 
regulation requiring every member of the crew of a war- 
ship before battle to bathe and dress in perfectly clean 
underclothing. During engagements a t per cent. solution 
of horic acid was provided to wash the eyes free from 
powder, smoke, and dust, and cotton-wool plugs for the 
ears were issued to every man. It was impracticable 
during action to attempt anything but the most necessary 
first dressing of wounds, and alter action, wherever 
possible, the wounded were hurried to the base hospital, 
and only the absolutely essential operations performed on 
the spot. 


REcENT issues of the Procecdings of the Philadelphia 
.leademy include two papers on polychwtous annelids [rom 
the North Pacific by Mr. J. P. Moore, and notes on 
Hawaiian land shells of the families Achatinellidae and 
K:ndodontidie by Messrs. Pilsbry and Vanatta. 


An addition to the useful little guides to the contents 
of the Horniman Museum at Forest Hill has heen issued 
by the London County Council in the Jorm of ‘ Iand- 
benk to the Marine Aquaria,’’ and offered for sale, like all 
its fellows, for one penny. The handbook commences with 
an account of the manner in which such receptacles may 
be made and stocked, followed by notes on some of the 
common animals which may be kept therein. 


We have received part ii. of the ninth volume of the 
Transactions of the Leicester Literary and Philosophical 
Soctety, containing the report of the council for the past 


year. Several lectures, of some of which brief abstracts 
are published, were delivered during the period under 
review, and the council reports not only an increased 


attendance at these lectures on the part of the public, but 
likewise a successful session as a whole. 


A SMALL case has been placed on one of the walls in 
the central hall of the Natural History Museum for the 
purpose of showing that the habit of depositing its eggs 
in the nests of other hirds is not confined to the common 
cuckoo, and that some kinds of cuckoos hatch their own 
eggs. Among the series is an egg of a cow-bird among 
a clutch of eggs of a tyrant-bird. In this case the dis- 
similiarity between the eggs of the two species is very 
marked, but in a clutch of magpies’ eggs among which 
is an egg of the great south European cuckoo the re- 
semblance is marvellously close. 
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To the October issue of Bird Notes and News Dr. E. A. 
Wilson, late naturalist on the Discovery, contributes an 
interesting note on penguins, especially with regard to the 
wholesale destruction of these birds in certain districts for 
the sake of their oil, As regards the Antarctic species, 
which are at present unmolested, the author is of opinion 
that the emperor penguin is secure from attack during 
the breeding-season, although at other times of the year 
its destruction could be encompassed, as could that of the 
Adélie penguin at all seasons. \rticles on the protected 
breeding resorts of gulls and terns in Lancashire and 
included in this number. 


Lincolnshire are 


Tue early history of that exterminated race the 


.Morioris of the Chatham Islands forms the suhject of two 


papers in the Transactions of the New Zealand Institute 
for 1904. The author of one of these is of opinion that 
there was an immigration of Polynesians into New Zealand 
antecedent to the arrival of the Maories, and it is suggested 
that the Morioris came among these earlier voyagers. 
Among a number of zoological papers in the same volume 
reference may be made to three by Prof. Benham on the 
earthworms of New Zealand and the Kermadecs, in the 
course of one of which the author requests that observers 
will forward specimens from all parts of that area. Atten- 
tion is directed by Archdeacon Walsh to the alleged exist- 


ence in New Zealand of an undescribed lizard or 
salamander. To the geological section Captain Hutton 


commiunicates three papers, one on the formation ol! the 
Canterbury plains, a second on certuin new Tertiary shells, 
and a third on the Tertiary brachiopods. 


“THe Camprian Fauna or Cutna”’ forms the title of a 
paper by Mr. C. D. Walcott constituting No. 1415 of the 
Proceedings of the U.S, National Museum (vol. xxix., 
pp. 1-106). The existence of Cambrian fossils in China 
was announced in 1883 hy Baron von Richthofen, while 
other specimens were described in 1899. Two vears ago 
the Carnegie [Enstitution of Washington dispatched an 
expedition for the purpose of obtaining a representative 
collection of these fossils, and the paper before us is a 
preliminary account of the collection then made. The 
fossils of this epach in China have proved to be extra- 
ordinarily ahundant, as is indicated by the circumstance 
that imperfect specimens are scarcely taken into account 
in this preliminary notice. Brachiopods and _ trilobites 
appear to be the dominant forms, and it is confidently 
expected by the author that important results will follow 
thorough and systematic exploration and collecting. 


Two out of the three articles in the September issue of 
the .lmerican Naturalist are of a somewhat technical 
nature, and interesting to the specialist rather than the 
general naturalist. In the first Mr. H. Crawley discusses 
the complex question of the interrelations of the parasitic 
protozoans of the group Sporozoa, typified by the 
gregarines ; while in the second Mr. F. C. Baker describes 
the reproductive organs of the pond-snails of the genus 
Limnwa. In the third and more popular article Miss 
Worthington supplies a large «mount of information with 
regard to the life-history of hag-fishes, or myxinoids. 
These fishes abound in Monterey Bay, where they are 
taken on the rock-cod beds at a depth of about 300 feet. 
They live curled around and between the rocks, and when 
in health always assume a coiled position, Although they 


us 


will stand much rough treatment, a decided rise of 
temperature proves fatal. They do much damage by 
stripping the flesh off fish hooked on the lines. In feed- 


ing, the tooth-plate is thrust ont of the mouth, with its 
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two halves divergent, and the flat surface pressed against 
the fish and the two halves brought together, thereby tear- 
ing off a pieee of flesh, which is withdrawn into the 
mouth. 


In part i. of the filth volume of the Proceedings of the 
Rhodesia Scientific Association are contained three papers 
by the president, Mr. Franklin White. Two of these are 
descriptions of ruins; the more important paper deals with 
Zimbabwe on the same lines as the more detailed aceount 
in the next issue of the Journal of the Anthropological 
Institute; the illustrations are different. Mr. White’s very 
eareful survey shows that many of the data on which have 
been based theories as to the age and use of the ruins 
are untrustworthy, and it is unfortunate for him that the 
negative results of his really sound work have now been 
overshadowed by the more positive contributions of Mr. 
Maclver’s excavations. The third paper deals with bush- 
man eave paintings near Matopos, and is of interest as 
showing their occurrence in an area outside that allotted 
to the ‘ painters ’’ in Stow’s recent work; the paintings 
are reproduced in four coloured plates. Other illustrations 
in this part show the Lumene and Umnukwane ruins. 
Few local societies do more useful work than does the 
Rhodesian Scientific \ssociation, and its Proceedings do 
it grect credit. 


Is the Naturwissenschaftliche Wochenschrifé for August 
13 will be found a résumé of our knowledge of carpospore 
formation in the red seaweeds, which formed the subject 
of an address by Dr. F. Tobler to the Gesellschaft natur- 
forschender Freunde of Berlin. The article, which deals 
with the work of Olimanns and his predecessors, is illus- 
trated with a selection of their figures. 


In 1879 Prof. ¥. C. Schubeler, of Christiania, published 
some conclusions which he had formed regarding the 
greater productiveness and quicker ripening qualities of 
grain sown in northerly districts or on highlands as com- 
pared with that sown further south or on lowlands. These 
conclusions were not without value, as they direeted atten- 
tion to the matter, but Prof. N. Wille questions their 
ueeuracy in the Biologisches Centralblatt (September 1). 
Data compiled by Mr. 1. P, Nilssen for different 
Norwegian distriets tend rather to show that crops take 
longer to ripen near the sea than further inland. 


THE pages of the Indian Forester contain a number of 
useful short notes and letters contributed by officers of 
the Indian Forest Department, in which they reeord their 
experiences and exchange opinions. In the July number 
Mr. W. Mayes deseribes a disastrous outbreak of Trametes 
pini in the forests of Pinus excelsa in the Simla division ; 
he proposes to replace the discased poles with deodar, 
which is believed to be immune to this fungus. A simple 
but effective method of holding shilting sands by planting 


thorn hedges is described by Mr. L, Das. The subject of 
fire protection in teak forests has elicited various ex- 
pressions of opinion. 

Tue report of the industrial section of the Indian 


Muscum, Calcutta, for the year 1904-5 has been received 
from the acting superintendent, Mr. Hooper. Among the 
recent additions to the economic section, the fragrant resin 
or balsam furnished by Alingia excelsa, the dammar-resin 
secreted by the Melipona or mosquito bee—both products 
of Burma—and a white resin from Assam, yielded by 
Dipterocarpus pilosus, are of special interest, and have 
been examined in the laboratory. 
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From Burma specimens 


have also been sent to the art ware and ethnological 
sections, but the latter has been augmented principally by 
collections from Nepal and Tibet of musieal instruments, 
articles of warfare, and personal ornaments. 


ALtrHouci at first glance the disposition of the Lower 
Palwozoic strata of the Island of Montreal, dipping at a 
very gentle angle away from the Laurentian plateau, 
might appear to promise a constant source of artesian 
water, the mineral character of the rocks forbids this. 
They are chiefly massive limestones, and the underground 
water travels along fissures and not in any special water- 
bearing beds, so that the suecess or failure of a boring 
eannot be foretold. Such is the econelusion reached by 
Prof. Adams and Mr. Leroy from a study of eighty-nine 
wells (Geological Survey of Canada, annual report, 1904, 
part O). Their report includes a general aceount of the 
geology of the Montreal district, illustrated by an excellent 
map on the scale of four miles to the inch, so that the 
pamphlet will be of interest to many who have no concern 
with well-sinking. 


We have received from Dr. P. Bergholz a copy of the 
observations taken at the Bremen Meteorological Observ- 
atory during 1903. The work forms one portion of the 
excellent of the ‘‘ German Meteorological Year- 
hooks,’’ and contains hourly values and means of the 
principal elements, together with the daily ranges and other 
useful tables. It may be remembered that Dr. Bergholz 
translated into German Father Vifies’s very valuable work 
on the circulation and translation of the eyclones of the 
West Indies, published in 1895, some two years after the 
lamented death of the author. 


series 


Mr. A. Laixrox. Director of Agriculture for British East 
Africa, has published the meteorological records of that 
protectorate for the year 1904. It is admitted that the 
observations are not so satisfactory as might be, owing 
to want of sufficient instruments and of uniformity 
of exposure, but steps are being taken to remedy both 
these defeets in the near future. The report, how- 
ever, contains valuable records (mostly of rainfall) at 
twenty-cight stations, taken at oh. a.m., during the year 
1904, together with monthly and yearly means for as long 
a period as available, in some cases exceeding ten years. 
The amount of rainfall! varies considerably, according to 
geographical position; in some provinces the erops suffer 
from lack of sufficient quantity and in others from excess. 
The yearly average seems to vary Irom about 14-7 inches 
at Kismayu to 73-4 inches at Mumias; both stations are 
praetieally in the latitude of the equator, the former station 
being at 43° IE. long., near the sea-level, and the latter 
at 34° E. long., at an altitude of about 4000 feet. 


Tue large part which her system of sceondary and 
higher education has taken in Germany’s extraordinary 
industrial success forms the subject of an article by Mr. 
J. I. Bashford in the current number of the Fortnightly 
Review. The essay summarises arguments which have 
urged on many oceasions in these columns, and 
advocates forcibly the need for the provision of a generous 
supply of higher education of the right kind, if Britain is 
to regain her position in the world of commerce. It is 
satisfactory to find a growing disposition on the part of 
the general Press to explain the shortcomings of our 
national education and to demand the provision of more 
funds for higher education. The same number of the 
review contains two other articles of interest to men of 
science. Dr. C. W. Saleeby, under the title of ‘ The 


been 


OCTOBER 12, 1905 | 


Problems of Heredity,”’ reviews at length Mr. Archdall 
Reid’s recent book on the subject, and Miss Jarriet 
Munroc gives a picturesque account of a visit to Walpi to 
study the snake dance. 


From a study of the spectra of alloys of different 
metals, photographed under varying conditions of electrical 
excitation, atmosphere, and the proportions of the com- 
ponents, Mr. P. G. Nutting, of the Washington Bureau 
of Standards, has arrived at some interesting conclusions 


which contirm and supplement the results obtained by 
Lockyer and Roberts in 1873. Mr. Nutting’s researches 
are described in No. 2, vol. xxii., of the Istrophystcal 


Journal, and the results may he summarised as follows :— 
The spectra ef the component metals are independent of 
‘one another when the alloy is volatilised by either the are 
or the spark. The relative intensities of the component 
are unaffected by variations of the electrical con- 
or by substituting hydrogen, 
Se, ler the surrounding atmosphere. 
paribus, the spectrum of the component which has 
the greater atomic weight will be the brighter, when in- 
ductance is used, either with the arc or with the spark. 
Under certain conditions—which the author enumerates— 
spectroscopic analysis of alloys to within an crror of about 
5 per should be practicable. Mr. Nutting further 
states that, in practice, the presence of impurities in the 
electrodes is of little consequence, and that when alloys 
are used us electrodes it is useless to attempt to intensify 
the spectrum of either component by varying 
ditions under which the are or spark is produced. 


spectra 
ditions 
vapour, 
Ceterts 


oxygen, mercury 
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Tue American \cademy of Arts and Sciences has pub- 
lished a pamphlet giving a brief historical account of the 
origin of the Rumford fund. This {und had its origin in 
the gift by Count Rumford—who was born at Woburn, 
Massachusetts—to the American Academy of Arts and 
Scienves of the sam of 5000 dollars, which was simul- 
taneous with the gift of a like sum, roool., to the Royal 
Socicty. The purpose of the fund was the same in each 
case, the award af a suitable premium for discoveries or 
Improvements in heat and light. The gift was accepted 
by the academy, but for many years no award of the 
premium was made, as no claimant appeared whose merit 
was such in its opinion as to justify this. Meanwhile, 
the fund had accumulated to the amount of 4oool., and 
in view of the fact that there was no possibility of expend- 
ing the income in the precise manner contemplated by 
Covont Ramford, application was made in 1831 to the 
Supreme Court of the Commonwealth of Massachusetts for 


relief, if sach should be possible, ‘The court issued a 
decree which modified the possible disposition of the 
income of the fund in such a manner as to increase its 


usefulness while keeping entirely within the spirit of the 
original gift. At the close of the last fiscal year of the 
academy (1904-5) the Rumford fund amounted to 11,744/., 
the income for that vear having been sro/. .\ standing 
committee of the academy known as the Rumford com- 
mittee is charged with the supervision of the trast, and 
considers all applications for the Rumford premium and 
all applications made for grants in aid of research. The 
Rumford committee was first constituted a standing com- 
mittee in 1833. Its members were nominated annually 
by the president of the academy until 1863, since which 
time they have been chosen in the same manner as the 
other afficers. The Rumford fund of the Roval Society 
has been devoted solely to the award of the premiam 
according to the original provisions of the trast. 
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OUR ASTRONOMICAL COLUMN. 


Furtuer Ecuipse Resutts sy FRrenxci Osservers.—in 
No. 13 (September 25) of the Comptes rendus M. Salet 
publishes the preliminary results obtained by his expedition 
at Robertville (Algeria) during the recent total solar 
eclipse. 

M. Salet was in charge of the mission sent to this 
station by the Bureau des Longitudes, the chief purpose 
being to make researches regarding the polarisation of the 
coronal fight. 

The first point investigated was the existence of a 
magnetic field in the neighbourhood of the sun, the presence 
of such a field being evidenced by the deviation of the 
plane of polarisation of the coronal light. ‘The result 
indicated that there is a very slight deviation, amounting 
to about 2°.5, which seems to show that in spite of its 
great mass the sun has only a small magnetic field. 

\ photographic study of the distribution of the polarised 
light of the corona showed the bands of polarisation de- 
creasing regularly in intensity to about one and a_ half 
diameters from the solar limb. The maximum of intensity 
occurs at about 5’ or 6’ from the limb, and from this 
distance the bands extend into the inner corona, diminish- 
ing in intensity as they approach the edge of the moon. 
A prominence extending across two bands shows no differ- 
ence of intensity, thus proving the non-polarisation of these 
features of the solar atmosphere. 

In order to test the atmospheric polarisution, two Savart 
polariscopes were pointed 90° from the sun, the one 
towards the pole, the other towards the equator. At this 
distance the quantity of polarised light during totality was 
insufficient to observe, although at 30° or 40° from the 
sun the bands remained visible throughout the period of 
totality. 

Yo determine the coronal, chromospheric, or atmospheric 
nature of the corona spectrom lines, a ‘* nicol’’ was 
placed so that it covered half the slit of a spectroscope 
and entirely extinguished the radially polarised light which 
is reflected by the corona. The resulting negative showed 
that the continuous spectrum of the corona differed in 
intensity on its two edges because of the suppression of 
the reflected sunlight, but the light from a prominence 
showed no diminution in intensity after passing through 
the ‘* nicol.” 

The coronium line, which extends to about 4’ from the 
sun, is seen on both edges, as are the two calcium lines, 
but the latter are stronger on the edge containing the 
prominence. 

The ultra-violet region of the spectrum, between A 338 
and A 305, was also photographed, and shows about filtcen 
lines of which the nature and wave-lengths have yet to 
be determined. 


f 


CosmicaL EvoLution.—Some interesting results con- 
cerning the processes of cosmical evolution are given in 1 
mathematical discussion, by Mr. J. H. Jeans, of Cam- 
bridge University, which appears in No. 2, VOlp NSO 
the Astrophysical Journal. 

The author first directs attention to the extremely small 
densities usually obtained for such binary systems as that 
of Algol, and points out that these densities are incom- 
patible with the assamption that such systems are com- 
posed of incompressible homogeneous fluids; but the 
discussions concerning the mechanics of such systems are 
primarily based on this assumption, and are, therefore, in 
Mr. Jeans’s opinion, deprived of any foundation of fact. 

Mr. Jeans then discusses the probable made of evolution 
of stellar and planetary systems, and arrives at the con- 
clusion that ‘ gravitational instability ’’ plays the principal 
part in the segregation of systems from the original nebula. 

He contends that Laplace’s ‘‘rotation’’ theory of 
cosmical evolation only takes into account a secondary 
factor in the process, and, in support of the “ gravitational 
instability’ theory, he shows that before rotation alone 
could effect the birth of a satellite a nebulous mass of, say, 
93° grams woold have to contract antil its linear 


10° 
dimension was about 10-*'* cm., f.e. until its density was 
about 107°7. 

If the material of the original nebula could be con- 
sidered as consisting of solid particles such as are assumed 
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in the meteoritic hypothesis, each meteorite forming a 
molecule of a quasi-gas, the rotational theory would become 
more tenable. 


Visinivity or Faixt Stars AT THE LOWELL OBSERVATORY. 
—In No. 7, vol. xiii., of Popular .lstronomy, Mr. Lowell 
publishes a chart and some figures which testify eloquently 
to the ‘“‘seeing’’ and the instrumental efficiency at the 
Lowell Observatory, Flagstaff, Arizona. 

In going over a chart of faint stars published by 
Prof. Tucker for magnitude comparisons, Mr. Lampland 


found that the faintest stars on the Lick chart were 
perfectly visible at Flagstaff, although the aperture 


employed there is only 24 inches, whereas at Lick an 
aperture of 36 inches is available. In the region follow- 
ing 8 Ophiuchi, one of Prof. Tucker's richest fields, 161 
stars were shown on the Lick chart. Plotting the same 
field, independently, Mr. Lampland obtained 173 stars, the 
greatest increase occurring among the fainter objects. As 
15 stars marked on the Lick charts were not found, it 
follows that 27 were actually seen at Flagstaff which were 
not recorded by Prof. Tucker. Mr. Lowell remarks that 
this result is not definitive of what may be charted at his 
observatory, as moonlight and the rainy season both acted 
as drawbacks in the present test. 


Tne Orsiy oF ¢ Tavri.—The spectroscopic binary 
¢ ‘lauri was included in a list of such objects published 
by Profs. Frost and Adams in vol. xvii. of the Astro- 
physical Journal, and attention was then directed to the 
peculiar spectruim of this star. Because of this peculiarity, 
and also on account of its long period, this object has 
since been observed regularly at the Yerkes Observatory, 
and Prof. Adams has determined the orbit, the determin- 
ation being based on the measurements of the line Hy 
on twenty-five plates. 


the exception of one plate, which was rejected in the dis- 
cussion, they agreed reasonably well. 

The following elements were ohtained as a result of the 
research :— 


My= Oey 13 

= (ay Ciby 

¢ =o0'180 

T =1902 Jan. 19'9 \ 


@ sin 2= 27,900,000 km. 
Period U=138 days 
u=2° 609 


Vhe largest residual is —3.1 km., which, considering 
that the determination is based upon the measurements 
of only one line, is regarded as satisfactory. No trace of 
the spectrum of the second component has been found on 


uny of the plates yet secured (-lstrophysical Journal, 
Scptember). 
Vue CONsTANT OF ABERRATION.—.As the result of a 


laborious discussion of more than 15,000 observations, Prof. 
Doolittle has arrived at the value 20"-54 for the constant 
of aberration. In publishing this result Prof. Doolittle 
states that no reasonable weighting of the values will alter 
it_ more than o”.n1, The above value agrees very well 
with the statement made in 1903 by Prof. Chandler, after 
a very complete investigation, that the real value would 


be found to be 20".52, or slightly higher (the Observatory, 
No. 301). 


THE Natal Government Opservatory.—Mr. Nevill’s 
report of the work done in the Natal Government Obsery- 
atory during 1904 contains but few references to purely 


astronomical observations, the chief function of the observ- 
atury being distinctly meteorological. 


THE OPENING OF THE MEDICAL SESSION 
IN SEON DON 


NS is customary, the opening of the medical session 

has been made the occasion at several of the schools 
for the distribution of prizes and the delivery of interesting 
addresses. 

At University College, Prof. Kenwood gave an address 
on ** Preventive Medicine, Past and Present,” in the course 
of which he directed attention to the important position 
occupied by medical practitioners as guardians of the 
public health, and emphasised the necessity for the adequate 
teaching of hygiene and public health in the medical 
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} 1 Owing to the great breadth of this | 
line duplicate measures were made throughout, and, with | 
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schools. He then dealt with the condition of things which 
should obtain in a hygienic Utupia, and pointed out that 
while typhus fever had been practically banished and the 
mertality from scarlatina reduced 80 per cent. during the 
past thirty years, that from measles had increased. As 
regards the statement that the practice of hygiene and 
preventive medicine tends to the preservation of the 
physically unfit, there is doubtless both a credit and a 
debit side to the account, and there can be little doubt 
that the credit side presents a splendid balance. 

At King’s College the session was opened by Prof. 
Clifford Allbutt, F.R.S., with an address on ‘* Medical 
Education.”’ Prof. Allbutt said that in medical education 
London had its own problems and difficulties, but these 
could only be solved on principles common to education 
everywhere and always. 

Education must always consist of two parts—the earlier 
a drawing forth and refining of all the faculties and such 
a formation of them as habits that a right reason and 
virtue became easy and pleasant to us; the later the 
adaptation of these faculties to particular callings. The 
methods of specific or technical educations were pretty 
clearly seen; their difficulty was only the difficulty of 
persuading the British parent of the yalue of any education 
whatever, and of the importance of providing for it money, 
equipment, and time. 

The university should be responsible only for a certain 
universal character of the mind and imagination, a train- 
ing which could be given in any one of many ‘‘ faculties.”’ 
The five years’ professional course, all too brief as it was, 
was now much too heavily loaded. The preliminary 
sciences occupied so far the larger half of it that little 
more than a year and a half had to suffice for the study 
of medicine in all its divisions and subdivisions; and yet 
upon that formidable burden of subjects some enthusiasts 
were yearning to pile more and more. The reform which 
was needed was to teach fewer subjects and to teach them 
broadly and accurately. In the five years’ technical course 
we ought to begin with the two subjects anatomy and 
physiology, and teach them on university methods. No 
subjects made a finer training for hand and mind. 

At St. George’s Hospital the introductory address was 
delivered by Mr. Brudenell Carter, who also dealt with 
medical education and the importance of research. He 
expressed the opinion that a real and thorough training 
in physics should form, and eventually must form, the 
essential groundwork of medical education. Next in im- 
portance to physics, as a preliminary subject, he would 
place such a study of language, it may be of one language 
alone, as would enable the learner to form clear ideas 
himself and to express those ideas in a manner clearly 
intelligible to others. 

At Charing Cross Hospital, Sir James Crichton-Browne 
delivered one of his characteristic addresses. He declared 
that we have hordes of undergrown, underfed, blemished, 
diseased, debilitated men, women, and children, who are 
industrially and socially inefficient ; that many of our public 
institutions are as incompetent as the valves of a damaged 
heart, and that our educational machinery, our economic 
system, our municipal administration, and our Army are 
all inefficient. 

If they were to be efficient medical men they must 
improve their personal efficiency, and see to it that they 
were physically efficient, intellectually efficient, and morally 
efficient. For facilitating the attainment of these desirable 
ends Sir James formulated a serics of precepts or principles 
by which they should be guided. 

Ite dwelt on the necessity for proper exercise and 
recreation, for proper meals, and for a sufficiency of sleep, 
declaring that the medical student should have regularly 
nine hours’ sleep in the twenty-four. 

At the Middlesex Hospital, Dr. R. A. Young took for 
his theme ‘‘ Method in Medicine,’? and dealt with the 
need for method in teaching and in study, in research and 
In practice. 

At St. Mary’s Hospital an address on ‘‘ The Public and 
Medical Education ” was given by Dr. Wilfred Harris, in 
which he stated his conviction that concentration of teach- 
ing in the preliminary and intermediate subjects at one 
or a few centres would make for efliciency, and that one 
State-controlled examination should take the place of the 
present multitude of degree and diploma-giving bodies. 


OcTOBER 12, 1905] 


NATURE 


SS 


Mrs. Bryant, in the course of an address on "' Ideals | clayey mass, in which famous blue clay the imbedded 


of Study ’’ at the London School of Medicine for Women, 
said that an ideal of study was most usefully conceived, not 
as a scheme of learning to be achieved, but rather in its 
psychological essence as growing out of the primitive 
intclectual interests of human beings. Interest in know- 
ledge for its own sake—the theoretic interest—was to he 
found more or less in every healthy normal person. 
According to brain type, habit, association, and other 
circumstances, its bent towards one or another branch of 
knowledge varied in individuals. 

It was suggested that more should be done in elementary 
and secondary education (1) to develop the practical interest 
in relation to all the every-day problems arising naturally 
in the environment: and (2) to train it to a high ideal of 
the science and skill involved in their solution. The neglect 


of the practical interest in the practically minded was not | 


only loss of good material for practical efficiency; it was 
also the loss of opportunity for the cultivation of the scien- 
tific interest. To inquire how a thing was made led to 
inquiry as to its causation, and at that point the youth 
or child becomes athirst for science. 

At the London School of Tropical Medicine, Dr. George 
Nuttall, F.R.S., delivered an address on ‘* Scientific Re- 
search in Medicine,’’ in the course of which he pointed 
out the great benefits to mankind which have followed 
such discoveries as those of the causes and prevention of 
yellow fever and malaria, and that the majority of such 
discoveries have been made by those engaged in research 
and in the realms of pure science, and rarely by those 
guided hy principles of direct and immediate utility. He 
urged the necessity for the endowment of research, par- 
ticularly in experimental medicine, and finally proceeded 
to review recent work in protozoology and parasitology. 

At the School of Pharmacy, Pharmaceutical Society of 
Great Britain, Sir Boverton Redwood delivered the address 
on “General Study and Specialism,’’ and at the Royal 
Veterinary College Mr. Hunting discussed the career of 
members of the veterinary profession. 


DIAMONDS.1 


frROM the earliest times the diamond has fascinated 

mankind. It has been a perennial puzzle—one of the 
“riddles of the painful earth.” It is recorded in ‘* Sprat’s 
Ilistory of the Royal Society’? (1667) that among the 
questions sent by order of the society to Sir Philiberto 
Vernatti, resident in Batavia, was one _ inquiring 
“Whether Diamonds grow again after three or four years 
in the same places where they have been digged out?’ 
The answer sent back was ‘‘ Never, Or at least as the 
memory of man can attain to.” 

Of late years the subject has fascinated many men of 
science. The development of electricity, with the introduc- 
tion of the electric furnace, has facilitated research, and I 
am justified in saying that if the diamond problem is not 
actually solyed, there is every probahility it shortly will 
be solved. 

South \frica, as I will show in detail, is the favourite 
haunt of diamonds on this planet: it ranks with .Australia 
and California as one of the three great gold-vielding 
regions. But the wealth of South Mrica is not limited 
to gold and diamonds. It is also the illimitable home of 
coal—‘ the black diamond” of the universe. The 
province of Natal alone contains more coal than Britain 
ever owned before a single bucket had been raised; and 
the coal beds extend into the Orange River Colony. 
Valuable iron ores exist also in large quantities. ; 


The Pipes at Kimberley. 
The five diamond mines are all contained in a precious 
circle 33 miles in diameter. They are irregular shaped 
round or oval pipes, extending vertically downwards to 


unknown depths, retaining about the same diameter 
throughout. They are considered to be volcanic necks, 


filled from below with a heterogeneous mixture of frag- 
ments of surrounding rocks, and of older rocks such as 
granite, mingled and cemented with a bluish coloured hard 


‘1 Abridged fram a lecture delivered before the Pritish Associuion at 
Kimberley on September 5 by Sir William Crookes, F.R.S. 
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diamonds are hidden. 

How the great pipes were originally formed is hard to 
say. They were certainly not burst through in the ordinary 
manner of volcanic eruption, since the surrounding and 
enclosing walls show no signs of igneous action, and are 
not shattered or broken up even when touching the ** blue 
ground.”’ It is pretty certain these pipes were filled [rom 
below after they were pierced, and the diamonds were 
formed at some previous time and mixed with a mud 
volcano, together with all kinds of débris eroded [rom the 
rocks through which it erupted, forming a gevlogical 
‘plum pudding.”” The direction of flow is seen in the 
upturned edges of some of the strata of shale in the walls, 
although I was unable to see any upturning in most parts 
of the walls of the De Beers mine at great depths. 

The breccia filling the mines, usually called “ blue 
ground,’ is a collection of fragments of shale, and of 
various eruptive rocks, boulders, and crystals of many 
kinds of minerals. Indeed, a more wildly heterogeneous 
mixture can hardly be found anywhere else on this globe. 
The Kimberley mines for the first 7o feet or So feet are 
filled with so-called ‘‘ yellow ground,’? and below that 
with ‘blue ground.’? This superposed yellow on_ blue 
is common to all the mines. The blue is the aboriginal 
ground, and owes its colour chiefly to the presence of 
lower oxides of iron. When atmospheric influences have 
access to the iron it becomes peroxidised, and the ground 
assumes a yellow colour. The thickness of yellow earth in 
the mines is therefore a measure of the depth of penetration 
of air and moisture. The colour does not affect the yield 
of diamonds. The ground mass is soapy to the touch, 
and [riable, especially after exposure to weather. Besides 
diamonds, more than eighty species of minerals have been 
recognised in the blue ground, the most common being 
magnetite, ilmenite, garnet, bright green  J[erriferous 
enstatite (bronzite), a hornblendic mineral closely re- 
sembling smaragdite, calc-spar, vermiculite, diallage, 
jeffreysite, mica, kyanite, augite, peridot, iron pyrites, 
wollastonite, vaalite, zircon, chrome iron, rutile, corun- 
dum, apatite, olivine, sahlite, chromite, pseudobrookite, 
perofskite, biotite, and quartz. 

The blue ground does not show any signs of igneous 
action; the fragments in the breccia are not fused at the 


edges. The eruptive force was probably steam or water- 
gas, acting under great pressure but at no high 
temperature. 


There are many such pipes in the immediate neighbour- 
hood of Kimberley. It may be that each volcanic pipe 
is the vent for its own special laboratory—a laboratory 
buried at vastly greater depths than we have yet reached 
—where the temperature is comparable with that of the 
electric furnace, where the pressure is fiercer than in our 
puny laboratories and the melting point higher, where 
no oxygen is present, and where masses of liquid carbon 
have taken centuries, perhaps thousands of years, to cool 
to the solidifying point. The chemist arduously manu- 


factures infinitesimal diamonds, valueless as ornamental 
gems; but nature, with unlimited temperature, incon- 


ceivable pressure, and gigantic material, to say nothing 
of measureless time and appalling energy, produces without 
stint the dazzling, radiant, beautiful, coveted crystals I 
am enabled to show you to-night. 

This hypothesis of the origin of diamonds is in many 
ways corroborated. 

The ash left alter burning a diamond invariably con- 
tains iron as its chief constituent; and the most common 
colours of diamonds, when not perfectly pellucid, show 
various shades of brown and yellow, from the palest “ off 
colour” to almost black. They are also green, blue, pink, 
yellow, and orange. These variations give support to the 
theory advanced by Moissan that the diamond has separated 
from molten iron—a theory of which J shall say more 
presently—and also explain how it happens that stones 
[rom different mines, and even from different parts of the 
same mine, differ from each other. Further confirmation 
is given by the fact that the country round Kimberley is 
remarkable for its ferruginous character, and iron- 
saturated soil is popularly regarded as one of the indi- 
cations of the near presence of diamonds. Along with 
carbon, molten iron dissolves other bodies which possess 
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tinctorial powers. One batch of iron might contain an 
impurity colouring the stones blue, another lot would tend 
towards the formation of pink stones, another of grecn, 
and so on. Cohalt, nickel, chromium, and manganese, all 
metals present in the blue ground, would produce these 
colours. a 

An hypothesis, however, is of little value if it only 
elucidates half a problem. [et us see how [ar we can 
follow out the ferrie hypothesis to explain the volcanic 
pipes. In the first place we must remember these so-called 
voleanic vents are admittedly not filled with the eruptive 
racks, scoriaceons fragments, Wc., constituting the ordinary 
contents of volcanic ducts. 

Selections of thin sections of some of these rocks and 
minerals, mounted as microscopic objects and viewed by 
polarised light, are not only of interest to the geologist, 
but are objects of great beauty. 

‘he appearance of shale and fragments of other rocks 
testifies that the mélange has suffered no greut heat in its 
present condition, und that it has been erupted from great 
depths by the agency of water vapour or some similar 
gas. How is this to be explained? , 

You will recollect } start with the reasonable supposi- 
tion that at «a sufficient depth? there were masses of 
molten iron al great pressure und high temperature, hold- 
ing carbon in solution, ready to crystallise out on cooling. 
Far back in time the cooling [rom above caused eracks in 
superjacent strata through which water? found its way. 
On reaching the incandescent iron, the water would be 
converted into gas, and this gas would rapidly disintegrate 
and erode the channels through which it passed, grooving 
a passage more and more vertical in the necessity to find 
the quickest vent to the surface. But steam in_ the 
presence of molten or even red-hot iron liberates large 
volumes of hydrogen gas, together with less quantities of 
hydrocarbons* of all lkinds—liquid, gascous, and solid. 
Erosion commenced by steam would be continued by the 
other gases; it would be easy flor pipes, large as any 
found in South Africa, to be scored out in this manner. 

Sir Andrew Noble has shown that when the screw 
stopper of his steel evlinders in which gunpowder explodes 
under pressure is not absolutely perfect, gas escapes with 
a rush so overpowering as to seere a wide channel in the 
metal. Some of these stoppers and vents are on the table. 
To illustrate my argument Sir Andrew Noble has been 
kind enough to try a special experiment. Through a 
evlinder of granite is drilled a hole 0-2 inch diameter, the 
size 


of a smiull vent. This is made the stopper of 
an explosion chamber, in which a quantity of cordite 
is fired, the gases escaping through the granite 
vent. The pressure is about 15no atmospheres, and 
the whole time of escape is less than half a second. 
Notice the erosion produced by the escaping gases 
and by the heat of [riction; these forces have scored 


ont a channel more than half an inch diameter and melted 
the granite along their course. If stecl and granite ure 
thus vulnerable at comparatively moderate gaseous 
pressure, it is easy to imagine the destructive upburst of 
hydrogen and water-gas grooving for itself a channel in 
the diabase and quartzite, tearing fragments from resist- 
ing rocks, covering the country with débris, and finally, 
ut the subsidence of the great rush, filling the self-made 
pipe with a water-borne magma in which rocks, minerals, 
iron oxide, shale, petroleum, and diamonds are violently 
churned in a veritable witch's canldron! As the heat 
abated the water vapour would gradually give place to 
hot water, which forced through the magma would change 
some of the mineral fragments into the existing forms of 
to-day. 

Each outbreak would farm u dome-shaped hill; the 
eroding agency of water and ice would plane these emin- 
ences until all traces of the original pipes were lost. 

Actions such as | have described need not have 


taken 
place simultaneously. As there must have been 


many 


1 A pressure of fifteen tons on the square inch would exist not many miles 
bene ath the surface of the earth. 

* There are abundant signs that a considerable portion of this part of 
Africa was once under walter, and a fresh-water shell has been found in 
apparently undisturbed blue ground at Kimberley. 

% {he water sunk in we Is close to the Kimberley mine is sometimes im- 


pregnated with paraffin, and Sir H. Roscoe extracted a solid hydrocarbon 
from the ‘‘ blue ground.” 


NO. 1876, VOL. 72] 


molten masses of iron with variable contents of carbon, 
different kinds of colouring matter, solidifying with vary- 
ing degrees of rapidity, und coming in contact with water 
at intervals throughout long periods of geological time— 
so must there have been many outbursts and upheavals, 


giving rise to pipes containing diamonds. And these 
diamonds, by  sparseness of distribution, crystalline 
character, difference of tint, purity of colour, varying 


hardness, brittleness, and state of tension, have the storv 
of their origin impressed upon them, engraved by natural 
forces—a story which future gencrations of seientihce men 
may be able to interpret with greater precision than is 
possible to-day. f 

Genesis of the Diamond. 

Speenlations as to the probable origin of the diamond 
have been greatly forwarded by patient research, and 
particularly by improved means of obtaining high tempera- 
tures, an advance we owe principally to the researches of 
Prof. Moissan. 

Until recent years carbon wus considered absolutely non- 
volatile and infusible; but the enormous temperatures at 
the disposal of experimentalists—-by the introduction of 


electricity ~show that, instead of breaking rules, carbon 
obeys the same laws that govern other bodies. It 


volatilises at the ordinary pressure at a temperature of 
about 360n° C., and passes from the solid to the gaseous 
state without liquefying. It has been found that other 
bodies, such as arsenic, which volatilise without liquefving 
at the ordinary pressure, will easily liquefy if pressure is 
added to temperature. [t naturally follows that if along 
with the requisite temperature sufficient pressure is applied, 
liqnefaction of carbon will take place, when on cooling it 
will crystallise. But carbon at high temperatures is a 
most energetic chemical agent, and if it can get hold of 
oxygen from the atmosphere or any compound containing 
it, it will oxidise and fly off in the form of carbonic acid. 
Heat and pressure, therefore, are of no avail unless the 
carbon can be kept inert. 

It has long been known that iron when melted dissolves 
carbon, and on cooling liberates it in the form of graphite. 
Moissan discovered that several other metals, especially 
silver, have similar properties; but iron is the best solvent 
for carbon. The qnantity of carbon entering into solution 
increases with the temperature. 

For the manufacture of—[ am afraid 1 must say an 
infinitesimal—diumond, the first necessity is to select pure 
iron—free from sulphur, silicon, phosphorus, &c.—and to 
pack it in a carbon erncible with pure charcoal [rom sugar~ 
The crucible is then put into the body of the electric 
furnace, and a powerful arc formed close ubove it between 
carbon poles, utilising a current of 7o0 amperes at 40 volts 


pressure, The iron rapidly melts and saturates itself with 
carbon. After u few minutes’ heating to a temperature 


above 4yooo® C.—a temperature at which the iron melts like 
wax und volatilises in clouds—the current is stopped, and 
the dazzling fiery crucible is plunged beneath the surface 
of cold water, where it is held until it sinks below a red 
heat. .\s is well known, iron increases in volume at the 
moment of passing from the liquid to the solid state. 
The sudden cooling solidifies the onter layer of iron and 
holds the inner molten mass in a tight grip. The ex- 
pansion of the inner liquid on solidifying prnduces an 
enormous pressure, and under the stress of this pressure 
the dissolved carbon separates out in transparent forms— 
minutely microscopic, it true—all the same veritable 
diamonds, with crystalline form and appearance, colour, 
hardness, and action on light the same as the natural gem. 

Now commences the tedious part of the process. The 
metallic ingot is attacked with hot nitro-hydrochloric acid 
until no more iron is dissolved. The bulky residue con- 
sists chicfly of graphite, together with translucent chestnut- 
coloured flakes of carbon, black opaque carbon of a density 
of from 3-0 to 3-5, and hard as diamonds—black diamonds 
or carbonado, in fact- and a small portion of transparent 
colourless diamonds showing crystalline structure. Besides 
these, there may be carbide of silicon and corundum, 
arising from impuritics in the materials employed. 

The residue is first heated for some hours with strong 
sulphuric acid at- the boiling point, with the cautious 
addition of powdered nitre. It is then well washed, and 
for two days allowed to soak in strong hydrofluoric acid 
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in cold, then in boiling acid. After this treatment the soft 
graphite disappears, and most, if not all, the silicon com- 
pounds have been destroved. Hot sulphuric acid is again 
applied to destroy the fluorides, and the residue, well 
washed, is attacked with i mixture of the strongest nitric 
acid und powdered potassium chlorate, kept warm—but 
not ibove 0° C., to avoid explosions. This treatment 
must be repeated six or vight times, when all the hard 
graphite will gradually be dissolved, and little else left 
but graphitic oxide, diamond, and the harder carbonado 
and boart. The residue is fused for an hour in fluor- 
hydrate of fluoride of potassium, then boiled out in water, 
und again heated in sulphuric acid. The well washed 
grains which resist this energetic treatment «are dried, 
carefully deposited on a slide, and examined under the 
mieroscope. Along with numerous pieces of black diamond 
ure seen transparent colourless pieces, some amorphous, 
others with a crystalline appearance. Although many 
fragments of crystals occur, it is remarkable | have never 
seen a complete crystal. All appear shattered, as if on 
being. liherated from the intense pressure under which they 
were formed they burst asunder. I have singular evidence 
of this phenomenon. .\ fine picce of artificial diamond, 
carefully mounted by me on a microscopic slide, exploded 
during the night and covered the slide with fragments. 
Moissan’s erystals of artificial diamond sometimes broke a 
few weeks after their preparation, and some of the 
diamonds which cracked weeks or even months after their 
preparation showed fissures covered with minute cubes. 
This bursting paroxysm is not unknawn at the Kimberley 
mines. 

On the sereen | will project photographs of artificial 
diamonds manufactured in the manner described. So far, 
these specimens are all microscopic. The largest artificial 
diamond is less than one millimetre across. 

These laboratory diamonds burn in the air before the 
blowpipe to earbonic acid. In Justre, crystalline form, 
optical properties, density, and hardness, they are identical 
with the natural stone. 

In several cases Moissan separated ten to fifteen micro- 
scopic diamonds from a single ingot. Vhe larger of these 
are ubout 0-75 mm. long, the octahedra being o.2 mm. 


Boiling and Melting Point of Carbon. 


the critical point of a substance is 
1-5 times its absolute boiling point. Therefore the critical 
point of carbon should be about 5800° Ab. But the 
absolute critical temperature divided by the critical pressure 
is lor all the elements so far exumined never less than 2.5, 
this being about the value Sir James Dewar finds for 
hydrogen. So that, accepting this, we get the maximum 
critical pressure as follaws, viz. 2320 atmospheres :— 


On ihe average, 


shoo? Ab.jCrP=2-5, or CrP=s5800° .\b./2-5, or 2320 
atmospheres. 


Carbon and arsenic are the only two elements that have 
a melting point above the boiling point; and among cam- 
pounds carbonic acid and fluoride of silicium are the only 
other bodies with similar properties. Now the melting 
point of arsenic is about 1-2 times its absolute boiling 
point. With carbonic acid and fluoride of silicium the 
melting points are about t-1 times their boiling points. 
Applying these ratios to carbon, we find that its melting 
point would be about 4400°. 

Therefore, assuming the following data 

Boiling point 
Melting point ... 
Critical temperature 
Critical pressure 


3870° Ab. 

4400° 

5800° 

2320 Ats. 

the Rankine or Van der Waals formula calculated from 
the boiling point and critical data would be as follows :— 


log. P=10.11—-39120/T, 


and this gives for a temperature of 4400° \b. a pressure 
of 16-6 \ts. as the melting-point pressure. Similar rough 
estimates obtained by means of this formula suggest that 
above a temperature of 5800° Ab. no amount of pressure 
will cause carbon vapour to assume liquid form, whilst at 
4400° Ab, a pressure of above 17 atmospheres would suftice 
to liquefy some of it. Between these cxtremes the curve 
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of vapour pressure is assumed to be logarithmic, as re- 
presented in the accompanying diagram. The constant 
39120 which occurs in the logarithmic formula enables 
us to calculate the latent heat of evaporation. If we 
assume the vapour density to be normal, or the molecule 
in vapour as C,, then the heat of volatilisation of 12 grms. 
of carbon would be 90,000 calories; or, if the vapour is a 
condensed molecule like C,, then the 12 germs. would need 
39,000 calories. In the latter case the evaporation of 
1 grm. of carbon would require 2500 calories, whereas a 
substance like zine needs only about 400 calories. 


A New Formation of Diamond. 

I have long speculated as to the possibility of obtaining 
artificially such pressures and temperatures as would fulfil 
the above conditions. In their researches on the gases 
from fired gunpowder and cordite, Sir Frederick Abel and 
Sir Andrew Noble obtained in closed steel cylinders 
pressures as great as 95 tons to the square inch, and 
temperatures as high as 4yooo° C. According to a paper 
recently communicated to the Royal Society, Sir Andrew 
Noble, uxpleding cordite in closed vessels, has obtained 
a pressure of Sooo atmospheres, or 50 tons per square inch, 
with a temperature reaching in all probability 5400° Ab. 

Here, then, we have conditions favourable for the lique- 
faction of carbon, and were the time of explosion sufficient 
to allow the reactions ta take place, we should certainly 
expect to get the liquid carbon to solidify in the crystalline 
state.’ 

By the kindness of Sir Andrew Noble, 1 have been 
enabled to work upon same ef the residues obtained in 
closed vessels after explosions, and 1 have submitted them 
to the same treatment that the granulated iron had gone 
through, After weeks of patient toil | removed the 
amorphous carbon, the graphite, the silica,* and other 
constituents of the ash of cordite, and obtained a residue 
among which, under the microscope, crystalline particles 
cauld be distinguished. Some of these particles, from 
their crystalline appearance and double refraction, were 
silicon carbide; others were probably diamonds. The 
whole residue was dried and fused at a good red heat in 
an excess of potassium bifluoride, to which was added 
during fusion 5 per cent. of nitre. (Previous experiments 
had shown me that this mixture readily attacked and 
dissolved silicon carbide; unfortunately it also attacks 
diamond to a slight degrve.) The residue, after thorough 
washing and then heating in fuming sulphuric acid, was 
washed, dried, and the largest crystalline particles picked 
out and mounted. All the cperatians of washing and acid 
treatment were performed in a large platinum crucible 
by decantation (except the preliminary attack with nitrie 
acid and potassium chlorate, when a hard glass vessel was 
used); the final result was washed into a shallaw watch- 
gluss, and the selection made under the microscope. 

1 project an the screen a few photographs of these 
crystals. From the treatment they have undergone, 
chemists will agree with me that diamonds only could 
stand such an ordeal; on submitting them to skilled 
crystallographic authorities my opinion is confirmed. 
Speaking of the one before you (303), Prof. Bonney calls 
it **a diamond showing octahedral planes with dark 
boundaries due to high refracting index.’ After careful 
examination, Prof. Miers writes of the same erystal 
diamond :—* | think one may safely say that the position 
and angles of its faces, and of its cleavages, the absence 
of birefringence, and the high refractive index, are all 
compatible with the properties of the diamond erystallising 
in the form of an octahedron. Others of the remaining 
crystals, which show a similar high refractive index, 
appeared to me to present the same features.”’ 

1 Sir James Dewar, in a Friday evening discourse at the Royal Ins’‘i- 
{ution, 1880, showed an experiment proving that the temperature of the 
interior of a carbon tube heated by an outside electric arc was higher than 
that of the oxy-bydrogen flame. He placed a few small crystals of diamond 
in the carbon tube, and, maintaining a current of hydrogen to prevent oxi- 
dation, raised the remperature of the tube in an electric furnace to that of 
the arc. In a few minutes the diamond was transformed into graphite. At 
first sight this would seem to show that diamond cannot be formed at tem- 
peratures above that of the arc. It is prohable, however. for reasons given 
ahove, that at exceedingly high pressures the recult would he different 

2 The silica was in the form of spheres, perfectly shaped and {ransparent, 
mostly colourless. hut among them several «f a ruby colour. When 5 per 


cent. of silica was added to cordite, the residne of the closed vessel explosion 
contained a much larger quantity of these spheres. 
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It would have been mere conclusive had J been able to 
get further evidence as to the density and hardness of 
the crystals; but I am still working at the subject, and 
hope to add these confirmatory tests. From what 1 have 
already said, J] think there is no doubt that in these closed 
vessel explosions we have another method of producing the 
diamond artificially. : 

sensational as is the story of the diamond industry in 
South Africa, quite ancther aspect fixes the attention of 
the chemist. The diamonds come out of the mines, but 
how did they get in? How were they formed? What is 
their origin? 

Gardner Williams, who knows more about diamonds 
than any man living, is little inclined to indulge in specu- 
lation. In his fascinating book? he frankly says :— 

“I have been frequently asked, ‘ What is your theory of 
the original crystallisation of the diamond?’ and the 
answer has always been, ‘1 have none; for after seventeen 
years of thoughtful study, coupled with practical research, 
1 find that it is easier to ‘drive a coach and four”? 
through most theories that have been propounded than to 
suggest one which would be based on any non-assailable 
data.’ All that can be said is that in some unknown 
manner carbon, which existed deep down in the internal 
regions of the earth, was changed from its black and 
uninviting appearance to the most beautiful gem which 
ever saw the light of day.” 


Meteoric Diamonds. 


Ancther diamond theory appeals to the fancy. It is said 
the diamond is a gift from Heaven, conveyed to earth 
in meteoric showers. The suggestion, 1 belicve, was first 
broached by A. Meydenbauer,? who says :—‘‘ The diamond 
can only be of cosmic origin, having fallen as a meteorite 
at later periods of the earth’s formation. The available 
localities of the diamond contain the residues of not very 
compact meteoric masses which may, perhaps, have fallen 
in prehistoric ages, and which have penetrated more or less 
deeply, according to the more or less resistant character of 
the surface where they fell. Their remains are crumbling 
away On exposure to the air and sun, and the rain has 
long ago washed away all prominent masses. The enclosed 
diamonds have remained scattered in the river beds, while 
the fine light matrix has been swept away.” 

-\ccording to this hypothesis, the so-called volcanic pipes 
are simply holes bored in the solid earth by the impact of 
monstrous meteors—the larger masses boring the holes, 
while the smaller masses, disintegrating in their fall, 
distributed diamonds broadcast. Bizarre as such a theory 
appears, J am bound to say there are many circumstances 
which show that the notion of the heavens 
diamonds is not impossible. 

The most striking confirmation of the meteoric theory 
+cmes from Arizona. Here, on a broad open plain, over 
an area about five miles in diameter, have been scattered 
one cr two thousand masses of metallic iron, the frag- 
ments varying in weight from half a ton to a fraction of 
an ounce. There is little doubt these masses formed part 
of a meteoric shower, although no record exists as to when 
the fall took place. Curiously enough, near the centre, 
where most of the meteorites have been found, is a crater 
with raised edges three-quarters of a mile in diameter and 
about 600 feet deep, bearing exactly the appearance which 
would be produced had a mighty mass of iron struck the 
ground and buried itself deep under the surface. Altogether 
ten tons of this iron have been collected, and specimens 
cf the Canyon Diablo meteorite are in most collectors’ 
cabinets, 

-\n ardent mineralogist—the late Dr. Foote—cutting a 
section of this meteorite, found the tools were injured by 
~omething vastly harder than metallic iron. He examined 
the specimen chemically, and soon after announced to the 
scientific world that the Canyon Diablo meteorite contained 
black and transparent diamonds, This startling discovery 
was afterwards verified by Profs. Moissan and Friedel, 
and Moissan, working on 183 kilograms of the Canyon 
Diablo meteorite, has recently found smooth black 
diamonds and transparent diamonds in the form of octa- 
hedra with rounded edges, together with green hexagonal 

‘ “The Diamond Mines of South Africa,” p. sto. 

* Chemical News, vol. Ixi., p. 209, r&g0. 
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crystals of carbon silicide. The presence of carbon silicide 
in the meteorite shows that it must, at some time, have 
experienced the temperature of the electric furnace. Since 
this revelation, the search for diamonds in meteorites has 
occupied the attention of chemists all over the world. 

I am enabled to show you photographs of true diamonds 
i myself have extracted from the Canyon Diablo meteorite. 
A fine slab of the meteorite, weighing about seven pounds, 
is on the table before you. 

Here, then, we have incontestable proof of the truth of 
the meteoric theory. Under atmospheric influences the 
iron would rapidly oxidise and rust away, colouring the 
adjacent soil with red oxide of iron. The meteoric 
diamonds would be unaffected, and left on the surface of 
the soil, to be found haphazard when oxidation had re- 
moved the last proof of their celestial origin. That there 
are still lumps of iron left at Arizona is merely due to the 
extreme dryness of the climate and the comparatively short 
time that the iron has been on our planet. We are here 
Witnesses to the course of an event which may have 
happened in geologic times anywhere on the earth's 
surface. 

Although in Arizona diamonds have fallen from the 
skies, confounding our senses, this descent of precious 
stones is what may be called a freak of nature rather than 
a normal occurrence. To the modern student of science 
there is no great difference between the composition of our 
earth and that of extra-terrestrial masses. The mineral 
peridot is a constant extra-terrestrial yisitor, present in 
most meteorites; and yet no one doubts that peridot is 
also a true constituent of rocks formed on this earth. 
The spectroscope reveals that the elementary composition 
of the stars and the earth is pretty much the same; and 
the spectroscope also shows that meteorites have as much 
of earth as of heaven in their composition. Indeed, not 
only are the self-same elements present in meteorites, but 
they are combined in the same way to form the same 
minerals as in the crust of the earth. 

It is certain from observations I have made, corroborated 
by experience gained in the laboratory, that iron at a high 
temperature and under great pressure—conditions existent 
at great depths below the surface of the earth—acts as the 
long-sought solvent for carbon, and will allow it to 
crystallise out in the form of diamond. But it is also 
certain, from the evidence afforded by the Arizona and 
cthcr meteorites, that similar conditions have existed 
among bodies in space, and that on more than one occasion 
a meteorite freighted with jewels has fallen as a star from 
the sky. 

Many circumstances point to the conclusion that the 
diamond of the chemist and the diamond of the mine are 
strangely akin as to crigin. Jt is evident that the diamond 
has not been formed in situ in the blue ground. The 


genesis must have taken place at vast depths under 
enormous pressure. The explosion of large diamonds on 
coming to the surface shows extreme tension. More 


diamonds are found in fragments and splinters than in 
perfect crystals; and it is noteworthy that although these 
splinters and fragments must be derived from the breaking 
up of a large crystal, yet in only one instance have pieces 
been found which could be fitted together, and these 
occurred at different levels. Does not this fact point to the 
conclusion that the blue ground is not their true matrix? 
Nature does not make fragments of crystals. As the edges 
of the crystals are still sharp and unabraded, the locus cf 
formation cannot have been very distant from the present 
sites. There were probably many sites of crystallisation 
differing in place and time, or we should not see such 
distinctive characters in the gems from different mines, 
nor, indeed, in the diamonds from different parts of the 
same mine. 

It is not difficult to imagine that masses of iron saturated 
with carbon existed formerly at a sufficient depth below 
the present mines, where temperature and pressure would 
produce the reactions which laboratory experiments show 
to be probable. 

Many crystals of diamonds have their surfaces beautifully 
marked with equilateral triangles, interlaced and of varv- 
ing sizes. Under the microscope these markings appear 
as shallow depressions sharply cut out of the surrounding 
surface; these depressions were supposed by Gustav Rose 
to indicate the probability that the diamonds at some 
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previous time had been exposcd to incipient combustion. 
Rose also noted that striations appeared on the surfaces 
of diamonds burnt before the blowpipe. 

I have tried many times to imitate these markings by 
partial combustion of clear crystals of diamond, but have 
not succeeded in reproducing triangles of such beanty as 
vou see formed by nature. According to the crystalline 
face exposed to incipient combustion the etchings are 
triangular or cubical, and sometimes intermediate between 
the two. 1 throw on the screen magnified photographs of 
these etchings, and you will observe that while the 
triangular or box-like tendency is very apparent, there is 
an absence of regularity and sharpness. 

The artificial markings are closer massed, looking as if 
the diamond during combustion had been dissected into 
triangular and rectangular flakes, while the markings 
natural to crystals appear as if produced by the crystal- 
lising force as they were being built up. 

Certain artificial diamonds present the appearance of an 
elongated drop. I have seen diamonds which have exactly 
the appearance of drops of liquid separated in a pasty con- 
dition and crystallised on cooling. Diamonds are some- 
times found with little appearance of crystallisation, but 
with rounded forms similar to those which a liquid might 
assume if kept in the midst of another liquid with which 
it would not mix. Other drops of liquid carbon retained 
for sufficient time above their melting point would coalesce 
with adjacent drops, and on slow cooling would separate 
in the form of large perfect crystals. Two drops, joining 
after incipient crystallisation, might assume the not un- 
common form of interpenetrating twin crystals. IIlus- 
trations of all these caprices are here to-night. 

Again, diamond crystals are generally perfect on all 
sides. They show no irregular side or face by which 
they were attached to a support, as do artificial crystals 
of chemical salts; another proof that the diamond must 
have crystallised from a dense liquid. 

Having no double refraction, the diamond should not 
act on polarised light. But, as is well known, if a trans- 
parent body which does not so act is submitted to strain 
of an irregular character it becomes doubly refracting, and 
in the polariscope reveals the existence of the strain by 
brilliant colours arranged in a more or less defined pattern 
according to the state of tension in which the crystal 
exists. | have examined many hundred diamond crystals 
under polarised light, and with few exceptions all show 
the presence of internal tension. f will project some 
diamonds on the screen by nieans of the polarising micro- 
scope, and you will see by the colours how great is the 
strain to which some of them are exposed. On rotating 
the polariser, the black cross most frequently seen revolves 
round a particular point in the inside of the crystal; on 
examining this point with a high power, we sometimes 
see a slight flaw, more rarely a minute cavity. The cavity 
is filled with gas at enormous pressure, and the strain is 
set up in the stone by the effort ol the gas to escape. f 
have already told you that the great Cullinan diamond 
by this means reveals a state of internal stress and strain. 

ft is not uncommon for a diamond to explode soon after 
it reaches the surface; some have been known to burst in 
the pockets of the miners or when held in the warm hand, 
and the loss is the greater because large stones are more 
liable to explode or fly in pieces than small ones. 
Valuable stones have been destroyed in this way, and it 
is whispered that cunning dealers are not averse to allow- 
ing responsible clients to handle or carry in their warm 
pockets large crystals fresh from the mine. By way of 
safeguard against explosion, some dealers imbed large 
diamonds in raw potato to ensure safe transit to England. 

The anomalous action which many diamonds exert on 
polarised light is not such as can be induced by heat, but 
it can easily be conferred on diamonds by pressure, show- 
ing that the strain has not been produced by sudden cool- 
ing, but by sudden lowering of pressure. 

The illustration of this peculiarity is not only difficult, 
but sometimes exceedingly costly—difficult because it is 
necessary to arrange for projecting on the screen the image 
of a diamond crystal between the jaws of a hydraulic press, 


the illuminating light having to pass through delicate 
optical polarising apparatus—and costly because only 


perfect, clear crystals can be used, and crystals of this 
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character sometimes fly to pieccs as the pressure rises. 
No colour as yet is seen on the screen, the crystal not 
being birefringent. A movement of the handle of the 
press, however, gives the erystal a pinch, instantly re- 
sponded to by the colours on the screen, showing the pro- 
duction of double refraction. Another movement of the 
handle brightens the colours; a third may strain the 
crystal bevond its power of resistance, so I refrain. 


Flardness. 

Diamonds vary considerably in hardness, and even 
different parts of the same crystal differ in their resistance 
to cutting and grinding. 

Beautifully white diamonds have been found at Inverel, 
New South Wales, and from the rich yield of the mine 
and the white colour of the stones, great things were 
expected. In the first parcel which came to England the 
stones were found to be so much harder than South African 
diamonds that it was at first feared they would be useless 
except for rock-boring purposes. The difficulty of cutting 
them disappeared with improved appliances, and they now 
are highly prized. 

The famous Koh-i-noor, when cut into its present form, 
showed a notable variation in hardness. In cutting one of 
the facets near a yellow flaw, the crystal became harder 
and harder the further it was cut, and after working the 
mill for six hours at the usual speed of 2400 revolutions a 
minute, little impression was made. The speed was in- 
creased to more than 3000, when the work slowly pro- 
ceeded. Other portions of the stone were found to be 
comparatively soft, and hardened as the outside was cut 
away. 

1 can illustrate the intense hardness of the diamond by 
experiment. On the flattened apex of a conical block of 
steel I place a diamond, and upon it I bring down a second 
cone of steel. With the lamp I project an image of the 
diamond and steel faces on the screen, and force them 
together by hydraulic power. 1 can squeeze the stone into 
the steel blocks without injuring it in the slightest degree. 

The pressure gauge shows 60 atmospheres, and the 
piston being 3-2 inches diameter, the absolute pressure is 
3:16 tons, equivalent on a diamond of 12 square mm. 
surface to 170 tons per square inch of diamond, 

Although not directly bearing on the subject, I will 
introduce the only serious rival of the diamond as regards 
hardness. It is the metal tantalum, a fine specimen of 
which | owe to Messrs. Siemens Brothers. A hole had to 
be bored through a plate of this metal, and a diamond 
drill was used revolving at the rate of sooo revolutions per 
minute. This whirling force was continued ceaselessly for 
three days and nights, when it was found that only a 
small depression } mm. deep had been drilled, and it was 
a moot point which had suffered most damage, the diamond 
or the tantalum.’ In another respect tantalum is likely 
to rival graphitic carbon, as it has rivalled adamantine 
carbon. Its thin wire is extensively used for filaments 
of incandescent electric lamps; it shows a much higher 
efficiency than does the old carbon filament. The melting 
point of tantalum is about 2300° C., u temperature seldom 
or never reached in an ordinary lamp, 


Refractivity. 


But it is not the hardness of the diamond so much as 
its optical qualities that make it so highly prized. It is 
one of the most refracting substances in nature, and it also 
has the highest reflecting properties. In the cutting of 
diamonds advantage is taken of these qualities. When cut 
as a brilliant the facets on the lower side are inclined so 
that light falls on them at an angle of 24° 13’, at which 
angle all the incident light is totally reflected. A well cut 
brilliant should appear opaque by transmitted light except 
at a small spot in the middle where the table and culet 
are opposite. All the light falling on the front of the 
stone is reflected from the facets, and the light pass- 
ing into the diamond is reflected from the interior 
surfaces and refracted into colours when it passes out into 
the air, giving rise to the lightnings, the effulgence, and 
coruscations for which the diamond is supreme above all 
other gems. 

In vain I have searched for a liquid of the same refrac- 


1 W. von Bolton Zestschr. Elcktrochsnt , \i., 45-51, January 20, 1905 
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tion as diamond. Such a liquid would be invaluable to the 
merchant, as on immersing a stone the clear body would 
absolutcly disappear, leaving in all their ugliness the flaws 
und black specks so frequently seen even in the best stones. 

Arguing from theoretical considerations connected with 
the specific refractive energy of diamond, and employing 
Lorentz’s expression for refraction— 


we-1/7P 

Gree: 
in which m=refractive index, s—1i=refractive energy, 
d=density, and P=molecular weight, Bruihl has shown 
that diamond is perfectly normal in its optical properties, 
and has an atomic refraction =5. Ele has put forward 
the speculation that the diamond may be the last member 
of the paraffin series of which marsh-gas is the first. 

“Now we can imagine,” says Briihi,* “‘ why the 

diamond, i.e. pure crystallised carbon, is optically normal. 
We obtain an idea of the mineral’s chemical constitution, 
and of the way in which the atams of carbon are perhaps 
eombined in the sparkling gem. The diamond cannot 
possibly contain any double bonds. Imagine, however, at 
each of the six corners of a regular octahedron, a single 


molecule of marsh-gas, CH,, i.e. altogether C,H.,, and 
then imagine all the 24 hydrogen atoms successively 


removed, so that each carbon atom is connected with each 
of its neighbours only by a single bond, and thus all six 
atoms of carbon are united together in a single whole. 
Then you obtain, as the most simple representation of the 
molecule of the ‘diamond, a regular octahedron, with one 
atom of carbon at each of its six corners, whilst the edges 
represent the mutual bonds :— 


c 


c 


Several simple molecules of this kind may be combined 
into one crystallised particle af the spectrochemically 
normal diamond.”’ 


lbsorplion Spectrum of Diamond. 


On passing a ray of light through a diamond and ex- 
amining it in a spectroscope, B. Walter has found in all 
colourless brilliants of more than one carat in weight an 
absorption band at wave-length 4155 (violet). He ascribes 
this band to an impurity, and suggests it may possibly be 
due to samarium. Three other fainter lines were detected 
in the ultra-violet hy means of photography. 


Phosphorescence of Diamond. 


-\fter exposure for some time to the sun many diamonds 
glow in a dark room. Some diamonds are fluorescent, 
appearing milky in sunlight. In a vacuum, exposed to a 
high-tension current of electricity, diamonds phosphnresce 
of different colours, 
with a bluish light. Diamonds from other localities emit 
bright blue, apricot, pale blue, red, yellowish green, orange, 
and pale green light. The most phosphorescent diamonds 
are those which are fluorescent in the sun. One beautiful 
green diamond in my collection, 
good vacuum, gives almost as much light as a candle, and 
you can easily read by its rays. But the time has hardly 
come when diamonds can he used as domestic illuminants ! 
‘The emitted light is pale green, tending to white, and in 
its spectrum, when strong, can be seen bright lines, one 
at about A 5370 in the green, one at A 5130 in the greenish 
blue, and one at A §030 in the blue. 

After many years’ bombardment in a vacuum tube this 
diamond grew very dark, almost black, on the surface. 
Heating in a mixture of nitric acid and potassium chlorate 
scarcely changed the colour. 
tricd, 


and on slowly heating to about so0° C. the dark 


1 Proceedings of the Royad Institution, May 26, 1905. 
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colour entirely disappeared, and the original milky green 
appearance was restored. Although 1 watched narrowly 
I could see no trace of phosphorescence during the heating. 

Diamonds which phosphoresce red generally show the 
yellow sodium line superposing on a continuous spectrum. 
In one Brazilian diamond phosphorescing a reddish yellow 
colour, 1 detected the citron line characteristic of yttrium. 

By permission of Mrs. Kunz, wife of the well known 
New York mineralogist, 1 will show you perhaps the most 
remarkable of all phosphorescing diamonds. This prodigy 
diamond will phosphoresce in the dark for some minutes 
after being exposed to a small pocket electric light, and if 
rubbed on a piece of clath a long streak of phosphorescence 
appears. 

Tribo-luminescence. 

A few minerals give out light when rubbed, and Mrs. 
Kkunz’s diamond is equaliy striking in this respect. In the 
year 1603, the Hon. Robert Bovle read a paper before the 
Royal Society, in which he de scribed several experiments 
made with a diamond which markedly showed tribo- 
luminescence. .\s specimens of tribo-luminescent bodies, I 
show you sphaleritey (sulphide of zine) and an artificial 
sphalerite, which is even more responsive to friction than 
the native sulphide.’ 


Combustion of the Diamond. 


When heated in air or oxygen (o a temperature vary- 
ing from 760° C. tn 875° C., according to its hardness, the 
diamond burns with production of carbonic acid. It leaves 
an extremely light ash, sometimes retaining the shape of 
the crystal, consisting of iron, lime, magnesia, silica, and 
titanium. ‘In boart and carbonado the amount of ash 
sometimes rises to 4 per cent., but in clear crystallised 
diamonds it is seldom higher than o.a5 per cent. By far 
the largest constituent of the ash is iron. 


lection of Radtunt on Diamond. 

The 6 rays from radium having like properties to the 
stream of negative electrons in a radiant matter tube, it 
was of interest to ascertain if they would exert a like 
difference on diamond. The diamond glows under the in- 
fluence of the 8 radiations, and crushed diamond cemented 
to a piece of card or metal makes an excellent screen in a 
spinthariscope—ualmost as good as zinc sulphide. Some 
fine colourless crystals of diamond were embedded in 
radium bromide and kept undisturbed for more than twelve 
months. At the end of that time they were examined. 
The radium had caused them to assume a beautiful blue 


colour, and their value as ‘‘ fancy stones’? had been 
materially increased. Here are a couple of diamonds 
originally of the same purity of water. One has been 


colnured by radium, the other is in its natural state. The 
colour of the radinum-tinted stone is very pronounced. The 
lantern slide shows the darkening thus produced. A and B 
are diamonds after twelve months’ burial in radium 
bromide ; diamnnd C is of the original colour. 

Vhis blue colour is persistent, and penetrates below the 
surface. It is unaffected by long-continued heating in 
strong nitric acid and potassium chlorate, and is not dis- 
charged by heating to redness. 

‘To find out if this prolonged contact with radium had 
communicated to the diamond any radio-active properties, 
six diamonds were put on a photographic plate, and kept 
in the dark for a few hours. 1 will project the image of 
the result after development. The three on the upper row 
are the diamonds which have had a prolonged sojourn 
with radium, the three below are similar diamonds picked 
out for comparison, which have not been near radium. 
See how strangely the three upper ones have acted. Notice 
also that by mere contiguity to the others the lower 
diamonds also shine with an induced, factitious radio- 
activity. 1 throw on the screen a magnified image of one 
of the blue crystals, and you sve in how regular and 
geometrical a pattern the radio-active emanations radiate 
from the crystal. This observation has only been made 


1 Artificial tribo-luminescent sphalerite :— 
Zinc carbonate nee oe «. TOO parts 
Flower of sulphur 50 ABS an 930) 
Manganese sulphate 
Mix with distilled water and dry at a gentle here Put in luted crucibie 
and keep at a bright red heat for from two Io three hours. 
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a short time, and is still under investigation. Like the 
blue tint, the radio-activity persists after drastic treatment. 
To me this proves that radio-activity does not merely 
consist in the adhesion of electrons or emanations given off 
by radium, to the surface of an adjacent body, but the 
property is one involving layers below the surface, and like 
the alteration of tint is probably closely connected with 
the intense molecular excitement the stone had experienced 
during its twelve months’ burial in radium bromide. 

A diamond that had been coloured blue by radium, and 
had acquired strong radio-active properties, was slowly 
heated to dull redness in a dark room. Just before visibility 
a faint phosphorescence spread over the stone. On cooling 
and examining the diamond, it was found that neither the 
colour nor the radio-activity had suffered appreciably. 

The diamond is remarkable in another respect. It is 
extremely transparent to the Rontgen rays, whereas highly 
refracting glass, used in imitation diamonds, is almost 
perfectly opague to the rays. 1 exposed for a few seconds 
over a photographic plate to the X-rays the large Delhi 
diamond of a rose-pink colour weighing 313 carats, a 
black diamond weighing 23 carats, and a glass imitation 
of the pink diamond. On development, the impression 
where the diamond obscured the rays was found to be 
strong, showing that most rays passed through, while the 
glass was practically opaque. By this means imitation 
diamonds can readily be distinguished fram true gems. 

I have already signified that there are various degrees 
of refractoriness to chemical reagents among the different 
forms of graphite. Some dissolve in strong nitric acid; 
other forms of graphite require a mixture of highly con- 
centrated nitric acid and potassium chlorate to attack 
them, and even with this intensely powerlul agent some 
graphites resist longer than others. M. Moissan has shown 
that the power of resistance to nitric acid and potassium 
chlorate is in proportion to the temperature at which the 
graphite was formed, and with tolerable certainty we can 
estimate this temperature by the resistance of the specimen 
of graphite to this reagent. 

The superficial dark coating on a diamond alter exposure 
to molecular bombardment I have proved to be graphite.’ 
M. Moissan* has shown that this graphite, on account of 
its great resistance to oxidising reagents, cannot have been 
formed at a lower temperature than 3600° C. 

It is thus manifest that the bombarding electrons 
endowed with an electric charge, and striking the diamond 
with enormous velocity, raise the superficial layer to the 
temperature of the electric arc, and turn it into graphite, 
whilst the mass of diamond and its conductivity to heat are 
sutticient to keep down the general temperature to such a 
point that the tube appears scarcely more than warm to 
the touch. 

A similar action occurs with silver, the superficial layers 
of which can be raised to a red heat without the whole 
mass becoming more than warm.*® 

! will now direct your attention to a strange property 
of the diamond, which at first sight might seem to discount 
the great permanence and unalterability of this stone. It 
has been ascertained that the cause of phosphorescence is 
in some way connected with the hammering of the 
electrons, violently driven from the negative pole, on to 
the surface of the body under examination, and so great 
is the energy of the bombardment that impinging on a 
piece of platinum or even iridium the metal will actually 
melt. When the diamond is thus bombarded in a radiant 
matter tube the result is startling. It not only phos- 
phoresces, but assumes a brown colour, and when the 
action is long-continued becomes almost black. 

f will project a diamond on the screen and bomhard it 
with radiant matter before your eyes. I do not like to 
anticipate a failure, but I am at the mercy of my diamond. 
I cannot rehearse this experiment, and it may happen that 
the diamond I have selected will show caprice and not 
blacken in reasonable time. Some diamonds visibly 
darken in a few minutes, while others, more leisurely in 
their ways, require an hour. 

This blackening is only superficial, but no ordinary 
means of cleaning will remove the discoloration. Ordinary 

1 Chemical News, vol. laxiv., p. 39, July, 1896. 


2 Comptes rendus, cxxiv., p. 653. 
8 Proc. Roy. Soc., vol. 1., p. 99, June, 1891. 
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oxidising reagents have little or no effect in restoring the 
colour. The black stain on the diamond is due to a form 
of graphite which is resistant to oxidation. 


Conversion of Diamond into Graphite. 

Although we cannot convert graphite into diamond, we 
can change the diamond into graphite. | take a clear 
crystal of diamond and place it between two carbon poles, 
and throw the image on the screen by means of a powerful 
arc lamp behind. 1! now bring the poles with intervening 
diamond together and form an are between. The tempera- 
ture of the diamond rapidly rises, and when it approaches 
3600° C., the vaporising paint of carbon, it breaks down, 
swells, and changes into black and valueless graphite. 1] 
show this experiment because it is striking and suggestive. 
I may add that it is costly—because the stone, if not of 
fine quality, might easily burst. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 
Sin CLements R. Markiam, K.C.B., F.R.S., will deliver 
an address at Cambridge on Thursday, October 19, intro- 
ductory to the courses of instruction in geography. 


Science announces the death of General Isaac J. Wistar, 
of Philadelphia, founder of the Wistar Institute of Anatomy 
and Biology of the University of Pennsylvania, formerly 
president of the American Philosophical Society. By his 
will the Wistar Institute will receive the residue of his 
estate, thought to amount to about 8o0,oo00l. 


Ix the course of an address to the students of Cornell 
University in 1903, President Schurman emphasised the 
necessity of a systematic distribution of the daily time 
of college students. He recommended the following general 
apportionment of hours :—for work, eleven; for sleep, 
eight; for amusement, one; for meals and athletics, two 
hours each. Work is made to include not only time spent 
in the laboratory and lecture-room and in private study, 
but also time given to societies and to self-support. This 
advice led Dr. Guy M. Whipple, of Corncll University, to 
try to ascertain how the students in his university actually 
do distribute their daily time. The results of his inquiries 
are described in an article in the current number of the 
Popular Science Monthly. \n the summary to the detailed 
tables given in his article Dr. Whipple states that, taking 
the university as a whole, the average Cornell student 
devotes just nine hours daily to college work, sleeps 
7-9 hours, devotes 2-23 hours to amusement, 1-72 hours 
to physical exercise, 1-4 hours to meals, 0-39 hour to self- 
support, and 1-36 hours to unclassified activities. The 
average length of time given to work is greatest in the 
college of medicine, and progressively less in those of 
engineering, law, agriculture, and arts. Both in the 
university at large and within the College of Arts and 
Sciences, men give more time to college work than women. 


Pror. J. W. Jupp, F.R.S., distributed on October 5 the 
medals and prizes gained during the past session by the 
students of the Royal College of Science, London, in the 
lecture theatre of the Victoria and Albert Museum, South 
Kensington. The Dean, Prof. Tilden, F.R.5., in opening 
the proceedings, referred with regret to several losses 
which the college and school had sustained during the 
year, alluding particularly to the death of Prof. Howes. 
The geological division had lost its chief by the retire- 
ment of Prof. Judd. The college is now, the Dean con- 
tinued, in an attitude of expectancy in regard to the 
future, and it is possible that next year they will be able 
to hold the prize distribution in the new buildings. He 
said that in ten years seventy-six of the students of the 
college have taken the degree of B.Sc., and, in addition, 
thirty have taken first-class honours, besides which there 
are nine doctors of science. Prof. Judd, having distributed 
the awards, addressed the students. He acknowledged the 
uniform courtesy and consideration which he had received 
from colleagues and students alike during his forty-five 
years’ experience in connection with the school. Nearly 
two-thirds of that period had been spent in the position of 
one of the teachers. He congratulated them on the ex- 
pansion and development which is now promised, and 

» expressed the hope that the change would lead to even 
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¥reater successes in the future than have been attained in 
the past. Mr. R. L. Morant, permanent secretary of the 
Board of Education, in moving a vote of thanks to Prof. 
Judd, said the college stood for the essential necessity of 
practical work as a proper means of the study of science. 


Tus new College of Hygiene and Thysical Training 
instituted by the Carnegie Dunfermline trustees, which 
was described in our issue for September 28 (p. 550), was 


opened formally on October 4 by Lord Linlithgow, Secre- 
tary for Scotland and vice- president of the “Council of 
Education in Scotland. The chairman, Dr. John Ross, 


delivered the opening address. He said the work of the 
college is to be two-fold. Following the method established 
for the training of the teachers in elementary schools, 
there is provided first what may be called a great prac- 
tising school with 4500 pupils, consisting of all the school 
rlideen, and next there is the college proper, consisting 
of young women prepared to adopt the teaching of physical 
culture as a profession, or to acquire for their own 
personal benefit a knowledge of themselves and the most 
rational rules of life. As yet only young women are to be 
received, but it is anticipated that it will be possible in 
the near future to receive young men. Lord Linlithgow, 
during the course of an interesting speech, said there is 
no doubt that the country is waking up to the necessity 
of some sort of physical training for young people, and 
to the necessity of a better understanding of the laws of 
hygiene. It is well that the public should understand 
what physical training means. Lord Linlithgow defined 
it as the careful development of the general health to tne 
udvantage of the whole body, and indirectly to the 
advantage of the mind. The Carnegie trustees are, he 
continued, doing a great and valuable service to Scotland 
in taking. up this subject. They are doing «a work which 
no school board can do, for it is doubtful whether public 
opinion has as yet ripened sufficiently to allow the Educa- 
tion Department to apply any considerable portion of the 
national funds to a purpose of this kind. It will come in 
time, for the public is taking an increasing interest in all 
that concerns the feeding, the management, the cleanli- 
ness, and physical welfare of the young generation. It is 
being recognised more and more that the amount of in- 
formation, or book-learning, which a child acquires at 
school is a matter of comparatively little importance. 
What is wanted is the healthy training of the boy or girl 
both physically and mentally. 


SOCIETIES AND ACADEMIES, 
Lonpon. 


Royal Society, July 14.—‘‘The Phagocytosis of Red 
Blood-cells.”’ By Dr. J. O. Wakelin Barratt. Com- 
municated by Sir Victor Horsley, F.R.S. 

The author has investigated the conditions under which 
phagocytosis of red blood-cells, by means of leucocytes, is 
brought about. Metchnikofi, who studied this process, 
attached great importance to the part played by the 
leucocytes, but Sawtchenko discovered that the chief factor 
in the production of this form of phagocytosis is sensi- 
bilisation of the red blood-cells, which can be brought 
about by the serum of animals which have been previously 
injected with the variety of red blood-cells employed for 
phagocytosis, and he attributed the action of the serum 
to the presence of amboceptor (immunisine, fixateur). 
That this is not so, however, is shown by the circumstance 
that, in the absence of amboceptor, strongly marked phago- 
eytosis may be brought about by serum, and_ further 
experiments showed that the effective constituent is an 
opsonin. In addition, it was found that erythrocytic 
Opsonins are sometimes present, usually in relatively small 
quantities, in normal sera, and in suitably chosen con- 
ditions of experiment may be used to prepare red blood- 
cells for ingestion by leucocytes. 


Paris. 


Academy of Sciences, October 2.—M. Troost in the 
chair.—Summary of the obse srvations of the solar eclipse 
of August 29-30 made at Sfax, Tunis: G. Bigourdan, 
Light clouds were present during the eclipse, but were not 
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sufficiently numerous to interfere seriously with the observ- 
ations. Particulars are given of the determination of time, 
the observations of the contacts, the photography of the 
inner corona, the monochromatic photography of the 
corona, the work done with the spectrographs, ocular and 
photographie photometry, the influence of the passage of 
the shadow on the magnetic state of the earth, meteorology 
and actinometry, drawings made with the naked eye, 
observation of the moving shadows, the darkness during 
the eclipse, and the visibility of the stars.—On the laws 
of sliding friction: Paul Painlevé. «An extension of the 
results obtained in a previous paper and a reply to some 
objections.—Observation of the eclipse of the sun of 
August 30 at the Observatory of Marseilles: M. $téphan. 
The atmospheric conditions were quite satisfactory. The 
times of first and second contact are given, and the 
changes of temperature were automatically registered.— 
On some differential equations of the second order: Richard 
Fuchs.—On minimum surfaces: 5S. Bernstein.—Experi- 
mental verifications of the undulatary form of the photo- 
graphic function: Adrien Guébhard.—On isostrychnine : 
A. Bacovesco. Isostrychnine is obtained hy heating 
strychnine with water in sealed tubes at 160° C. to 180° C. 
The colour reactions of the isomer resemble those of the 
original alkaloid, but there are points of difference. The 
poisonous properties of the isomer are less marked than 
in strychnine, and, indeed, rather approximate to those of 
curare. That the two alkaloids are structurally different 
is shown by the action of sodium ethylate, which converts 
isostrychnine integrally into the isostrychnic acid of Tafel. 
—On the mode of propagation of some aquatic plants: 
Louis Frangois.—On the geology of the Sahara: R. 
Chudeau.—On the direction of the permanent mag- 
netisation of a metamorphic clay from Pontfarlin (Cantal) : 
Bernard Brunhes. 
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STANDARD MERCURIAL BAROMETERS, 
STANDARD ANERO!O BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH F.R VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

Instruments, Eudiometers, Gas, Steam and Water 

Gauges, Hydrometers, MICROSCOPES, Plane 

Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 

meters, Sunshine Recorders, THEODOLITES, Wind 

Vanes, &c., &c., &e. 


Catalogues Post Free. (State which required.) 
ANY KIND OF SCIENTIFIC INSTRUMENT 


MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries, 


3@- Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments 


THERMOMETFRS FOR STUDENT WORK A SPFCIALITY 
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MACGCMILLAN’S LATEST LIST, 


PART I. NOW READY. 
POPULAR EDITION. UNABRIDGED. IN [5 MONTHLY PARTS, S8vo. 6d. net each. 


THE LIFE OF WILLIAM EWART GLADSTONE. 


By JOHN MORLEY. With Portrait. 
NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Vol. I.—The Non-Metallic Elements. New Edition, completely revised by Sir H. E. Roscok, assisted by Dr. H. G. CoLMAN 
and Dr. A. HARDEN. With 217 Illustrations. S8vo. 215. net. 
aA THEN.Z UM.—* It is almost superfluous to say that the work maintains its original high standard, and is pre-eminent 
among works of its class in all languages.” 


A PRIWEER or EXPLOSIVES. 


For the Use of LOCAL INSPECTORS and DEALERS. 
By MAJOR A. COOPER-KEY, H.M. Inspector of Explosives. 


Edited by Carrain J. 11. THomson, H.M. Chief Inspector of Explosives. Feap. Svo. Is. 
VATURE. —‘ This little book should prove of great value to those tor whose benefit it has been mainly written, viz. . the 
local us Becton under the Explosives Act, and those dealers whose trading trading necessitates the handling and SOE of explasives.” 


THE GEOLOGY OF SOUTH AFRICA. 


By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa; and 
G. S. ‘CORSTORPHINE, B. Se., Ph.D., Consulting Geologist to the Consolidated Goldfields of South Africa, 
Svo. 215. net. 
SATURDAY REVIET.— The recent rapid advance of geological investigation in these two countries is a good sign for 
the future, and towards the continuance of that progress no better aid can be asked than the admirable summary provided by these 
two most competent geologists.” 


THIRD HIDIICNONS, IAG ESO US ISy ON” 
FREE TRADE. _ 35 tte rt. Hon. LORD AVEBURY. Demy Svo. 2s, 6d. 


SEVENTH EDITION. REVISED AND ENLARGED. 
The Elementary Part of 


A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part I. ofa Treatise on the whole Subject. 
By EDWARD JOHN ROUTH, Se. D., LL.D., F. R. S. ., &c. With numeraus Examples. Svo. 145. 


FOURTH EDITION, REVISED AND ENLARGED. NOW READY. 


ELEMENTARY TRIGONOMETRY. 


By H. S. HALL, M.A., and §. R. KNIGHT, B.A. Globe Svo. 4s. 6d 
This edition is adapted to all the modern requirements. In particular, it contains Graphs of the Trigonometrical Functions, 
and Examples of their use. A special feature is the large number of Examples in illustration of Four-Figure Tables. Tables of 
Logarithms, Anti-logarithms, Natural and Logarithmic Functions (specially compiled) are given at the end of the book. 
*," The old edition is still on sale. 


SIMPLE LESSONS ON HEALTH 


FOR THE USE OF THE YOUNG. 
By SIR MICHAEL FOSTER, K.C.B., M.P., &. Feap. 8vo. 1s. 


LANCET. —“ The chapter on food and drink is conceived and expressed in a rational and common-sense manner, is in a 
high degree adapted to a child’s comprehension, and calculated to convey a proper impression concerning the subject. The other 
chapters of the book deal with fresh air, light and cleanliness, and are excellently clear expositions of their subjects. Sir 
Michael Foster, in our opinion, has done gond service by publishing this little volume.” 


MACHINE CONSTRUCTION ano DRAWING 


By FRANK CASTLE, M.I.M.E., Mechanical Laboratory, Royal College of Science, South Kensington, Lecturer 
in Machine Drawing, Building Construction, and Mathematics at the Morley Colleg-, London. Globe qta, limpcloth. 4s. 67. 
NATURE.—“ The book can he cordially recommended for use in drawing classes, and to young engineers who are seeking 
after knowledge on which to base subsequent work in machine design.” 


HANDBOOK OF PHYSIOLOGY FOR STUDENTS AND PRACTITIONERS OF 
MEDICINE. By AUSTIN FLINT, M.D., LL.D., Professor of Physiology in the Cornell University Medical College, 
&c. With 247 Illustrations in the Test and an Atlas fi 16 Colour-Plates. Svo. 21s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ASSURANCB COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Blectrio 
GCighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. ‘ 
LOSSES PAID OVER £28,000,000. 


BIRKBEGK BANK 


ESTABLISHED 18sr, 


Current Accounts. 2% Interest allowed on minimum 
monthly balances when not drawn below £roo. 


Deposits. 24% Interest allowed oa Deposit Accounts. 
Advances made. Stocks and Shares bought and sold. 


Apply C. F. Ravenscrort, Secretary, 
Southampton Buildings, High Holborn, W.C. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & COQ.), 


14 GROSS STREET, MANCHESTER. 


Goods Entrance: 106 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SCLUTIONS, 
PLAIN AND STOPPEREO BOTTLES, 


AND EVERY LABORATORY REQUIREMENT, 
Illustrated Catalogue of Apparatus, with Priee List of 
Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Numher—7238. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


bas always on hand a large and varied stock of 


BY STANOARD MAKERS, IN PERFECT WORKING ORDER, AT 

EXTREMELY MODERATE PRICES. 

As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

jirmingham, Noitingham and Glasgow Universities; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges; and twenty other Scientific 
Institutions, Polytechnics, &c. 

gue Nature says: ‘Teachers requiring efficient apparatus at a low 

cost for lecture or laboratory purposes, might consult the list with 

advantage.” 
List on application by mentioning Nature. 


PHOTOMICROGRAPHY for Publishers, 


Lecturers, Manufacturers, and general scientific research. Good work, 
moderate charges.—SaxBY, 91 Penny Lane, Sefton Park, Liverpool. 


NOTICE.—Advertisements and business letters for 


Communications to the Editor. The telegraphic address of NATURE is 


SUBSCRIPTIONS TO ‘‘NATURE." 


4 s.d@.|Toart PracesAsroavi— £ s. d. 
Yearly . 1 8 o Yearly 2 rio 6 
Half-yearly om 6 Half-yearly . o 9 Gua 
Quarterly ° no) 19 Quarterly > Gi EH © 
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Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS' EGGS AND SKINS, AND AlL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


| N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguisbed patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &ce 


WATKINS & DONCASTER, 


| = 

| Birds, Mammals, &e., Preserved and Mounted by First-class 
| Workmen true to Nature. 

i Ali Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe New Catalogue (102 pp.) just issued, post free. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/63 so do. 10/6; 100 do., 21/-3 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/63 do., larger, 15/-. 
In Polished Dea! Boxes. 
‘ Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval. 
Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 
NEW CATALOGUES POST FREE. 


' THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
painietiini eed racine er eee 


MICROSCOPICAL PETROGRAPHY. 


| Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Keiso Place, Kensington Court, London, W., 
for a Prospectus of 
|THE TWENTIETH CENTURY ATLAS OF 
| MICROSCOPICAL PETROGRAPHY, 

aow heing issued in Twelve Monthly Parts, each Part containing Four Fine 

Half Tone Plates, and also Four actual Rock Sections. 


Subseription in advance, either Monthly, 7/-; Quarterly, 21/-, 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 
A 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amozba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissectioa purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM 


a 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

| THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terehella; Lepas, Balanns, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Pugnla, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 

——e 


Nature should be addressed to the Publishers; Edttorial 
‘* Puusis,’’” LONDON. 


| CHARGES FOR ADVERTISEMENTS. 
Send: oe GA 


I 
fl 


Three Lines ia Columo 

Per Lineafter . . . .- 
One Sixteenth Page,or Kighth Co. 
| One Eighth Page, or Quarter 

| Columa : 2 9 © RS 


Guez 6 Quarter Page, or Half 
0 0 g aColumo . 
1 10 0 


[say Gh 
Halfa Page, oraColumao 3 5 0o 
Whole Page 6 6 0 


* The first line heing io heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limtted, 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W.C. 
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TL (THE CAIFFE AUTO-MOTOR 
ae \ , , MERCURY JET INTERRUPTER 


(Patented in Britain). 


NO BRUSHES, NO BANDS, NO INDEPENDENT MOTOR. 


The interruption cuts the current both for motor and coil. 
In other words, motor and interrupter are electrically and 
mechanically linked together. 

2M&- See Nature, July 20, 1905, page 277. 


Price, including box and packing, B4@:6:6 


7 THE MEDICAL SUPPLY 


ASSOCIATION, 
228 Gray's Inn Road, London, W.C. 
Descriptive Circular upon application. 


JUST PUBLISHED. 
Watson’s New Price List of Electro- 
eee ee aca and Diagnostic Apparatus. 


The new edition is greatly enlarged, containing 108 
pages fully describing and illustrating all standard and 
many new instruments at reduced prices, with notes to 
assist in the selection of apparatus. 


CORRESPONDENCE INVITED. 


Post free and gratis on application. 


ne —— 


W. WATSON & SONS, 313 High Holborn, London, W.C. | 


Established 1837, Branches: 16 FORREST ROAD, EDINBURGH; 2 EASY ROW, BIRMINGHAM. 


CROSSLEWY’s GAS ENGINES 


PeCENIEY GREAT REDUCTION 
REMODELLED. 
Represents K and L CAS CONSUMED. 
types, giving 3°5 H.P. Up to the end of 1904, 
and 5 H.P over 51,000 gas and 
respectively. oil engines had been 


delivered, represent- 
ing about three- 

quarters of a million 

actual horse-power. 


Immediate Delivery 
for Stock Sizes 
of Engines. 


CROSSLEY BROS., LTD., OPENSHAW. MANCHESTER. 
Pettitt ieee a a ee a a ee, 


DALLMEYER? S NEW ee LENS. 


Can be used in front of any THE JADEN: AARNE Mounted in Aluminium. 
small lens without thout disturbing . 


: Measures 3} ins. long, 14 ins. 
plates ae films which may be diameter, weighs 4} ounces. 
in position. 


PRICE, including Solid Leather 
Case, » £8 10 oO nett. 


ILLustTRATED Booker with 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 
J. EH. DAL. LMEVER., L1).,25 Newman St., London, W. 


MAKERS OF THE CELEBRATED DALLMEYER LENSES. 


Ponte. by RICHARD CLay aND Soxs, LIMITED, at 7 & © Dread Street Hill, Queen Victoria Street, in the City of London, and published by MacmiLcan 
AN C., LimiTer, at St. Martin's Street, London, W.C., and THe Macmitcan Company, 66 Fifth Avenue, New York. —Tuurspay, October r2, 1905. 


Can be used alone for higher 
magnification or larger plates. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


THURSDAY, OCTOBER 19, 1905 


| 


INOS Z 7m V Ola 72) 


Registered as a Newspaper at the General Post Office.) 


NEWTON & CO’S 


LONG-RANGE 
ELECTRIC 
LANTERN. 


ie 


Single Long-range Lantern, brass front with 44-in. condensers, and 
i Complete with the ‘New 


extra large front lenses 3 in. in diameter. 
Universal” Hand-feed Arc Lamp incase, £22. 


This Lantern isas efficientas any we can make for showing slidesinlarge 


halls where electric current is available. 


3 FLEET STREET, LONDON. 


Apparatus 
for the 
determination 
of the relative 
conductivity 
of thin layers 
of materials. 


& CHORLTON’'S 
METHOD. 


ee 


LEES’ 


Catalogue of Part I1., 
SOUND, LIGHT & HEAT, 
Iree on application. 


JOHN J.GRIFFIN & SONS, Ltd., 


20-26 SARDINIA ST., LINCOLN’S INN FIELDS, 
LONDON, W.C. 


2 


—WORDSWORTH. 


| PricE SIXPENCE 


{All Rights are Reserved. 


_ VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschienen : 


Studien iiber Hautelektrizitat und Hautmagnetismus 


ES 


des Menschen. 


Nach eigenen Versuchen und Beohachtungen. Von Dr. ERICH 
HARNACK, Prof. d. Pharmakologie und pbysiol. Chemie z. 
Halle. Mit 8 Figuren im Text. Preis: 1 Mark ro Pf. 


Leitfaden fur das Zoologische Praktikum. 
Von Dr. WILLY KUKENTHAL, 0.» Prof. d. Zoologie a. d. 


Universitit Breslau. 3. umgearbeitete \uflage. Preis: 6 Mark, 
geb. 7 Mark. 


Atmungsapparat. 


Von Dr. med. ALBERT OPPEL, prakt. Arct u. a. 0. Professor. 
Mit 364 Textabbildungen n. 4 lithner. Tafeln. (Oppel, Lehrbuch 
d. vergl. mikrosk. Anatomie, Teil V1.) Preis: 24 Mark. 


Die Vererbungslehre in der Biologie. 


a 


Von, Prof Dr. HEINRICH ERNST ZIEGLER. 
und 2 Tafeln. Preis: 2 Mark. 


Mit 9 Figuren 


LONG RANGE BAROMETERS 


THE DIAGONAL BAROMETER.—In this instrament 
the tube is much longer than usual. and at the point on the 
vertical column where in ordinary Mercurial Barometers the 
28 inches would be marked, the tube is bent at an angle and 
the remaining 3 inches of the scale—viz.: 29, 30, and 31— 
are extended over a tuhe 36 inches long. 

The mercury now moving diagonally instead of vertically, 
travels over tz inches of the tube to every inch on the ver- 
tical scale. 

The slightest variation, even ‘or’ to which the scale is 
divided, is at once noticeable and can be easily read without 
the aid of a vernier or magnifier. 


Further Particulars and Prices of this and other cous 
range Barometers sent on application to the Manifacturers, 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
BRANCHES: 45 CORNIIILL, anp 122 KEGENT STREET, 
LONDON. 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuartes A. Keane, M.Sc., Ph. D., F.I.C, 


EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


Cuarces A. KEANE, M.Sc., Ph. D., F.1.C., and 


CES “| H. Burrows, A.R.C.S., Ph.D., F.LC. 
Physics ... « R.S. Wittows, D.Sc., M.A. 
Metallurgy C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K. Leccerrt, B.A. 


Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

Also preparation for the B.Sc. Examination of London Uni- 
versity under recognised teachers of the University. 

Courses of Instruction in Glass Blowing: will be given during the 
Session by Mr. A. C. Cossor. 


NEW SESSION began MONDAY, SEPTEMBER 2s. 


For details of the Classes apply at the Office of the Institute, or by 
letter to the Princira, 


W. H. DAVISON, M.A.,, Clerk to the Governing Body. 


SWINEY LECTURES ON GEOLOGY. 
1905. 


UNDER THE DIRECTION OF THE 
TRUSTEES or tHe BRITISH MUSEUM. 


A COURSE of TWELVE LECTURES on “Tue Georocicat 
History or Great Britain“ will be delivered by Joun S. FLert, 
M.A., D.Sc., F.R.S.E., in the Lecture Theatre of the Victoria and Albert 
Musenm, Sonth Kensington (by permission of the Board of Education), on 
Mondays, Wednesdays, and Fridays, at 5 p.m., beginning Monday, 
November 6, and ending Friday, December 1. Each Lecture will be 
illustrated by means of Lantern Slides and Lime Light. Admission to the 
Course Free. Entrance from Exhibition Read. 

By order of the Trustees, 
E. RAY LANKESTER, Director. 

British Musenm (Natural History), 

Cromwell Road, London, S.W. 


TRANSVAAL TECHNICAL 
INSTITUTE, JOHANNESBURG. 


It is proposed to appoint three professors as follows :— 
(tr) NATURAL PHILOSOPHY AND PHYSICS. 
(2) CLASSICS. 
(3) ENGLISH LANGUAGE AND LITERATURE. 


The stipend of each professor will be £800 per annum. 

In case of the Chair of English Language and Literature, and the Chair 
of Classics, preterence will be given to candidates who are able to teach 
either History or Mental and hloral Philosophy. 

The work of next Session commences March 1, 1go6. 

Applications, together with testimonials, should be sent before November 
1, 1905, to Mr. A. R. GoLDRING, 202, 203 and 206 Salisbury House, Fins- 
bury Circns, E.C. 


BRITISH MUSEUM. 
(NATURAL HISTORY.) 

APPOINTMENT, SWINEY LECTURESHIP ON GEOLOGY. 

The Trustees of the British Museum will shortly appoint a LECTURER 
on this Foundation. The Lectureship is open to Graduates in any Faculty 
in the University of Edinburgh who have obtained their degrees after 
examination, The appointment will be for such period as the Trustees may 
determine. The stipend is £140 a year for an Annual! Course of Twelve 
Lectures. 

Applications, accompanied by not more than three testimonials, should be 
sent to the Director, British Museum (Natural History), Cromwell Road, 
London, $.W., not later than December 30, 1905. 


E. RAY LANKESTER, Director 


BRISTOL EDUCATION COMMITTEE. 


FAIRFIELD SECONDARY SCHOOL. 


WANTED, experienced FIRST LADY ASSISTANT, who must be 
graduate or hold equivalent diploma, qualified in Mathematics, Hygiene, 
and ordinary form subjects. Among other duties, she will be required to 
supervise, under the Principal, all the girls, to organise school games, &c. 
Salary, £120, rising by annnal increments of £5 to £140 per annum. 
Application forms, which may be obtained of the SECRETARY, must be 
received not later than October 25. 

Education Offices, Guildhall, Bristol, 

October 16, ro05. 


ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 
CHAIR OF MATHEMATICS AND PHYSICS. 
IN-COLLEGE RESIDENT PROFESSORSHIP. 


_The Governing Body invite applications for the above, vacant at 
Christmas next. Emoluments: Fixed Stipend of £150 per annum; 
Capitation Fees of about £35 per annum ; hoard and rooms in the College 
during Session. Applications, with statement of qualifications, age, degree, 
iestimonials, &c., to be addressed to the PRINCIPAL. 


NORTHERN POLYTECHNIC 


INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers ina— 


MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 


REG, S. CLAY, D.Se., Priacipal. 
LEITH NAUTICAL COLLEGE. 


The Day Classes for all Nautical subjects, and for the Loard of Trade 
Examinations, are open daily thraughout the year. 

There are Day and Evening Courses in Ship Surgery, Medicine, and 
Hygiene, with Hospital visits, from November to June. 

The following Evening Courses (seven months), commencing October 19, 
are given: (1) Naval Architecture; (2) Design of Marine Motors; 
(5) Electricity on Board Ship. : 

Three public lectures will be delivered by Dr. Bolam on ‘‘ The Chemistry 
of Dangerous Cargoes," in January, 1906. 

There are Fishermen’s Classes on Saturdays in December and January. 

(THEORY AND 


J. BOLAM, Head Master. 
COACH | N PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 


MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Mr. FREDERICK DAVIS, The Laboratories, 


(Registered in Column 8 (Advanced Education), Teachers Registration 
Council, Board of Education, S.W.), 


49 and 51 IMPERIAL BUILDINGS, LUDGATE CIRCUS, E.Cc. 


MATRIC, INTER., FINAL B.A. & B.Sc. 


AND OTHER ELEMENTARY AND ADVANCED EXAMS. 


Preparation by Correspondence and in Small Oral Classes. 

Able staff of high qualifications. 

Single subjects may he taken— Mathematioes, Physics, Cheutistry, 
Biology, Botany, Ke. 

French and German for all exams. 

Moderate Ternis—Individual Assistance—Full Notes. 


Address—Mr. H. J. SMITH, B.Se. (Lond.), 
Rosebery House, Breams Buildings, Chancery Lane, London, E.C. 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 


(IN THE UNIVERSITY OF DURHAM.) 


The Conncit will shortly appoint a LECTURER in APPLIED 
MATHEMATICS. 

Salary to commence at £200 per annum. “ 

The Lecturer will be required to assist in the general teaching work of 
the Mathematical Department. : 

Candidates shonld send three copies of their application and testimonials 
to the undersigned, on or before November 1, rgo5. 

F. H. Pruen, Secretary. 


Armstrong College, Newcastle-upan-Tyne. 


CITY OF BIRMINGHAM EDUCATION 
COMMITTEE. 


The Committee requires the services of an ASSISTANT MASTER for 
the COUNCIL CENTRAL SECONDARY SCHOOL, Suffolk Street. 
Salary, £100 to £160 per annum, according to qualifications and experi- 
ence. Candidates must be qualified in Science and Mathematics. 

Form of application may he obtained from the undersigned. 

JNO. ARTHUR PALMER, Secretary. 

Education Department, Edmund Street, 

October g, 1905. 


Wanted, a good Instrument Maker for Elec- 
trical, Optical, and general Physical Apparatus. A man is looked for 
who is capahle of taking charge of workshop when required. Good 
prospects for a suitable man. Apply at once, stating particulars of 
age, salary and experience. No. 1877. c/o NATURE. 
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UNIVERSITY OF BIRMINGHAM. 
LECTURER AND DEMONSTRATOR OF CHEMISTRY. 


Owing to the appointment of Dr. Alexander McKenzie to the Lectureship 
in Chemistry at the Birkbeck College, London, applications are invited for 
the above vacancy. Salary, £175 per annum Applications, with state- 
ment of qualifications, age, degree, testimonials, &c., should be immediately 
addressed to the SEckeETARY, University of Birmingham. 


Competent Lecturer required to undertake a 


short Course of Six Weekly Lessons in Elementary Science Topics 
suitable for railway employees. Remuneration, £1 ts per lesson. 
Applicants should detail their qualifications and experience, and give 
some idea of the scope of instruction they would propose to impart, and 
also the method they won!d propose tn pursue. Apply at once to the 
Secnerary, Wallesden Polytechnic, Priory Park Road, Kilburn, N.W. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Jannary (1)06) Vacancies.—-Graduates and other well 
qualified Masters seeking posts in Public and other Schools for next 
term should apply at once, giving full details as to qualifications, &c., 
to Messrs. GRiFrITHS, SmitH. PowELL & Smitn, Tutorial Agenis 
(Estd. 1833), 34 Bedford Street, Strand, London. Immediate notice 
of all the best vacancies for Science and Matbl. Masters will be sent. 


FOR SALE.—18-inch Spark Induction Coil, 


Newton-Apps, in perfect condition ; also several 1c-inch Spark Coils, 
Newton-Apps, and others, jet breaks aud accessories.—G. Bowron, 
57 Edgware Road, London, W. 


TO SECRETARIES OF LECTURE SOCIETIES 
AND OTHERS. 


A Set of LANTERN SLIDES illustrating the beautiful and 
historic resort of Hastings and St. Leonards and neighbourhood, 
together with a typed lecture, are now ready and can be had on 
toan gratis by application to CHARLES A. THARLE, Honorary 
Secretary, Hastings and St. Leonards Borough Association. 


APPLY EARLY FOR VACANT DATES. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Ageacy, 10 Duke street, Adelphi, W.C. 


NEW BOCKS AT SECOND-HAND PRICES, 


Free on Application.—H. J. GLAISHER’S COMPLETE CATALOGUE 
of Publisher's Remainders, comprising works Io all Branches of Literature 
(ineluding the various Departments of Science). 


Orders by post receive every attention. 


Se - < k \ 
H. J. GLAISHER, "*5"Wismore street. Londen Wo 


SECOND-HAND BOOKS. 


JUST PUBLISHED. 
ZOOLOGICAL CATALOGUE. 


Part 3. ENTOMOLOGY. 


Post frec on application, 


JOHN WHELDON AND CoO., 
388 GREAT QUEEN ST., LONDON, W.C. 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


um- LARGEST STOCK in LONDON of SECOND.- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


POOLE & CoO. 


(ESTABLISHED 1854), 


J. 


104 CHARING CROSS ROAD, 


LONDON, W.C. 
(Formerly of 39 HOLYWELL STREET, STRAND). 
EM Enquiries by letter receive immediate attention. 
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THE DECIMAL ASSOCIATION. 


Office for alt Publications :-— 
605 SALISBURY Houst, 
Lonpon Watt, E.C. 


An explanatory chart of the metric system can now 
be obtained on application to the Secretary at the 
above address, price 1/-. Or it can be supplied, 
mounted on linen, fitted with rollers and varnished, 
for 5-. Postage is in both cases. The 
chart measures 112 centimetres - 61 centimetres 
(44 ins. » 24 ins.) 

The chart was compiled by Mr. J. G. Pilter, of 
Paris (a member of the Executive Committee), and 
bears the written approval of Lords Kelvin, Belhaven 
and Stenton, Avebury, Spencer, and Tweedmouth, 
Right Hon. H. O. Arnold-Forster, Sir J. T. Brunner, 
Sir Wm. Huggins, Sir Oliver Lodge, Sir Wm. Mather, 
Sir G. L. Molesworth, Sir W. H. Preece, Sir. Wm. 


included 


Ramsay, Sir Henry Roscoe, Mr. Alex. Siemens, 
Dr. Selwyn, Dr. Gray, Sir Samuel Montagu and 
Mr. Dowson; of the Chairman and some of the 


Members of the Select Committee of the House of 
Commons of 1895; and of the President and Ex- 
President of the Associated Chambers of Commerce 
for the year 1897. All the signatures are reproduced 
in fac-simile, which adds greatly to the interest of 
the chart. 


RADIO MM. 


(BROM. PUR.) 


200 Milligrams 
in Stock in 
1,23,5 & 10 
mg. tubes 


CALCIUM METAL .3°8.2. 2%, 


or 4 0Z, G - 
OR SILICIUM 


CARBORUNDU CARBIDE. 


Beautiful show crystals, in lumps of 2 0z. upwards, 2, - per 0z. 


Pitchblende, from 2/- to 30/- per piece ; in Powder, 2/6 per oz. 
Kunzite, selected, 2/- per gramme. Carnotite, 2 = per oz. 
Aeschynit, 2/- per oz Emanium, 30'- per decigramme, 

Sparteite (cc Nature, March 3t, 1904, page 523), 2/- per piece. 

Chlorophane, 2/- per piece. Samarskite, 2 = per oz. 

Zine Sulphide, ureen and yellow, 5/- per tube. 2,6 balf tube. 

Rad. Residue, 2- pertube. Polonium, 21/- per gram ; 11 -}-gram. 

Flexible Sandstone, 5) to 5Q/-. (see Nature, June 23, 1904, 
page 185.) Radho-active Mud, 1/6 per bottle. 

Monazit, 3/- per oz. Monazit Sand, 1/- per oz. — 

Diamond chips and powder, 10/- per carat (best quality). 

Eukias, Hiddenit, Wagnerit, Phosgenit, &., &c. 


of 
1,800,090 


units strength. 


Bar. Plat. Cyan,, for Screens, 3/- gramme, GO/- ov. Crystals, 4/- 
granme. Sereens, 9d. per square inch. ; ; r 
Radio-active screens, 6d. per square inch. Willemite 


screens, 6d. per square inch. Electroscope (special), 21/- 
Spinthariscopes (special), 15/-, 10/6 and 7/6. 
Selection of Minerals in boxes, 2'6, 5 6, 106 and 21/-. F 
New Zealand Vegetable Caterpillar, with a stem showing 

tructitication growing ont ot its head, 10 6 to 21/- each. 

(See NaTURE, May 12, 1904, page 44.) 
All Post Free witnin U.K. 

Goods may be returned if not approved of, when money will be refunded. 
Professional Min, Universities, Schools, &c.. allewed special terms. 


ARMBRECHT, NELSON & CO.,. 
71 & 73 DUKE ST., CROSVENOR SQ., LONDON, W. 
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SPECIAL NOTICE TO LABORATORIES AND HOSPITALS. 


For convenience in Stocktaking we are prepared to offer 


3 LARGE INDUCTION COILS 


(of 18 to 24-inch continuous spark) 
ata VERY CONSIDERABLE REDUCTION off regular prices. 


“ese Coils will all give a very heavy spark of over the length indicated, are most completely fitted, including Variable Primary and 
Variable Condenser, Platinum Interrupter, Commutator, and Discharging Pillars, and may be seen and tested at any time 
in our Showrooms. They are of our own highest class workmanship throughout, and similar to those supplied to the leading 
Universities and Hospitals, and giving the greatest satisfaction under heavy daily work. 
FPURTHER PARTICULIRS ON EPPLICLTION, 


44,] ACTUAL MAKERS of X-Ray, &., Admiral 
HARRY W. COX, Ltd. War Once’ Colonial Otte, Indian Government, Se” 


1a ROSEBERY AVENUE, & 15-21 LAYSTALL STREET, LONDON, E.C. 


‘ute cee NEW 
NEON, KRYPTON, XENON, 225%. 


tedal at St. Lo cam PATENT TUBE 
also eke FOR 
ARGON, HELIUM. 


SPECTRUM 
ee ee ANALYSIS. 


ially ada ds fe he New Ga: 
GUARANTEED PURE. bled wilt Neaw Specially adapted for tea 


5 Argon, Helium, &c., either singly or in 
Krypton, and combination. Shows the Spectrum cf 

Xenon, any Gas to a degree never before 
attainable, 


NNN 


ADAM HILGER, Ltd., 


15a Camden Road, London, N.W. i See eulogistic report aiter test, Nature, Murch 9, 
AWARDED GOLD MEDAL, ST. LOUIS EXHIBITION, to04. BESS ahi 
ILLUSTRATED PRICE LIST OF SPECTROSCOPES, &c., POST A. GALLENKAMP & CO., LTD., 
FREE ON APPLICATION. 19 & 21 SUN STREET, FINSBURY SQUARE, LONDON. E.C. 
—— ee a 


BOSE of yy SPECTRUM TUBES. 
RARE | Meraxs | a= a 
\ MINERALS | | We are actual makers of Spectrum 


Tubes They are made in the 
For Laboratory, Scientific, and all other 


“Plucker” form and in *“H”™ form 
purposes. 4 ‘J (as illustrated). 


RADIUM SALTS & RADIO-ACTIVE PREPARATIONS. Cadmium ise ne — 


CALCIUM METAL, 1/6 0z.: 20 - Ib. Tubes containing Hydrogen, Oxygen, Water Vapour, Nitroge 


Carbon Dioxide, Mercury, and Hydrogen and Mercury. 


; ; & 5 PES OM (Coynpit ote fe i ‘ a ae a. 66 tha 
Price List on Application. Lrg eorga oe ie a 


H A R R | N G T Oo N B R O S. Sealed tybes, containing 100 Cs, Argon or Hela ae 25= 7. 


Chemical Manupactiuvers and Dealers, oe COSSOR, 54 Farringdon Road, London, E.C. 
old Medal Awar s ui xhibition < 
4 OLIVER'S YARD, CITY ROAD, LONDON, E.C. eee a veleprona, oder cent {inn 
ee 
JAMES SWIFT & SON’S DORGAN Re ee ee ee 


MARINE ORGANISMS, Hydrovoa, Crustacea, Annelida, &c . polyps 


NEW PAN-APLANATICG OBJECTIVES —estinissa Gron2 cries eratnd or opsave, rer GeautiZid. Li. 


HORNELL’S collection of Slides, Marine and Botanical, from 5c. each. 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE. MICROSCOPES, &c. 
Apochromatics. SECOND-HAND, large and ever-changing stock, Edinburgh H. 
4” N,A., 1.30, oil immersion x os ae £8 8 © with Binocular and Monocular bodies, others including Objectives, Con- 
A edo nA A ae on As « 10 10 Q densers, Polariscopes, &c., by Watson, Ross, Powell and Lealand, Beck, 
a/12" 4, 1.40 es ee g g Qo Pillischer, Reichert, Leitz, &c. Prismatic Binoculars, Lantern Slides, 
2 th Pan-Aplanatics. Mounting Materials. Lists. 
2” oilimmersion, N.A., 1.30 ; eS 4 0 9 Mr. HERBERT CLARKE, 104 LEADENHALL STREET, LONDON 
1/10" ve Ree 400 Tel. :—1316 CENTRAL. 
1f/r2” ne pa gavel) F " 3 5 5 0 
Dry Scries Pan-Aplanati 
WN 030. £2 5 0 YONA. 0.80 118 0 HOPKIN & WILLIAMS, Ltd. 
» O50 .. oe 4 oO A y oe 
a0 ss aes 140 4 af Bee on 2 00 16 CROSS STREET, HATTON CARDEN, LONDON, E.C. 
i< StU says:—'‘In the excellence of their 1/r2-in. homogeneous Works—ILFORD, E. 
oil immersion. they have produced an English-made lens of first-rate = = = = 
capacity which is a marvel of cheapness.” PURE CHEMICALS 


LISTS POST FREE ON APPLICATION. 


UNIVERSITY OPTICAL WORKS, 
81 Tottenham CGourt Road, London. 


For TEACHING, RESEARCH, and TECHNOLOGY. 


Revisep Price List. 
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VOGEL’S 
SPECTROGRAPH. 


Two prisms of dense flint-glass enclosed 
in a strony brass case, to which the colli- 
mator and the camera are attached ; 
collimator of thin. aperture and 18in. focal 
length, with adjustable slit with micrometer- 
screw and dividing drum ; the camera is 
furnished with an achromatic double 
objective of 2in. aperture and 2gin. focal 
‘ length ; size of plate, 74in. by sin. 

Can be seen at my Showrooms 
as below. 


DELIVERY FROM STOCK. 


PETER HEELE, 


115 HIGH HOLBORN, 
LONDON, W.C. 


Maker of Physical, Chemical, and 
other Instruments, and every kind of 
Spectroscope and Polarimeters. 


GRAND PRIX, PARIS, 1900; ST. LOUIS, 1904. 
Telegrams: *‘ARCTITUDE, LONDON.” 


W. WILSON. 
STUDENT’S SPECTROMETER. 


= Telescope and prism 
_~ fe Iie ej table reading to 1 
— pe hae min.; clamp and fine 
= adjustment to both. 
Rack-motion to tele- 
scope ; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 


mator. Protected 
== circle. In case. 
Price £6 0 0 


A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


THe PHOTO AUTOCOPYIST 


(a simplified form of Collotype without elaborate plant) for repro- 
ducing from negatives splendid permanent prints, in any colour, 
equal to Silver, Platinolype, or Bromide prints. 


From &S/- 
ga Nature says:—‘“ts @ means of quickly obtaining per- 
manent prints from photographic negatives (t should prove 
extremely useful.” 


THE BLAGK “BOX,” 


a light, compact, folding, portable, cloth dark-room, on the umbrella 
principle. Indispensahle to Amateur Photographers, &c., for 
changing plates in daylight. 
mE- Nature says:—': Usefud to every photographer, whether 
Amatenr or Prrfessional, whilst travelling.” 


Write for Specimens, &c., or call and see these useful Inventions, 


AUTOCOPYIST CO. (Dept. 1), 64 Queen Victoria St., London. 
Oe a ee el 


SELF-LUMINOUS 
RADIUM SCREENS 


(GLEW’S PATENT), 5s. each. 
Always visible in the dark at a distance of many 
yards. 


Radium Sereens are charming objects in the 
microscope, giving a magnificent display of 


Scintillations. 
F. HARRISON GLEW, 
RADIOGRAPHER, 


156 CLAPHAM ROAD, LONDON, S.W. 
LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard pat- 
tera, and numbers ace in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its paris 
very easily moved ; the Liquefier, without stand, heiog a cylinder 17 loche: 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to ro minutes after the admission o° air 
at from rsoto 200 atmospheres pressure, making over a litre of liquid zer 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering 

The onerator has only one gauge to watch and one valve to control. 

HYDROGEN I.1QUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 
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ch TTT, 
REYNOLDS & "BRANSON, lu.) [CARL ZEISS, 
Ch ] d $ tifi 
eae Seam J E IN A. 
Furnishers & Manufacturing ARANGMES 
Chemists. LONDON- 29 Margaret Street, Regent Street, W. 


Berlin. Frankforto/M. Hamburg. Vienna. St. Petersburg. 


Special Apparatus Set “A,” P 1 Cc 
for 130 MODELS, aimos ameras. 
Consterdine and 30,- , 
Andrews’ Set “B,* 
Practical 70 MODELS. 


Arithmetic.” 
207- 


Fitted J with Z ZEISS LENSES. | 


Sizes :—6>9 and 9X12 em.,, and 3}-in, x 4}-in. and 5-in, x 4-in. 
Also 9X18 cm. for Stereo and Pancras 


|B SUITABLE FOR PLATES, PACK FILMS AND 
DESCRIPTIVE LIST POST FREE. Gomes 


14. C 0 M ME RCIAL STRE ET, LE ED S. i Catalogue, ** Pr," Post Free on application. 


CALVANOMETER LAMP & SCALE. 


The lamp-tubes are fitted with | 


Nernst Lamps. A _ brilliant | 


spot is obtained enabling the | 
observer to work in subdued 
daylight. The lamp and scale may be | 


placed horizontally or vertically. 


Price, with Stand, Lamp and Seale, 
352 :5 > @ 

Price, without Seale, 
51:12: S 


IMMEDIATE DELIVERY. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT GO., Lro, 
CARLYLE ROAD, CAMBRIDGE. 


NALIUORE 


THURSDAY, OCTOBER 19, 1905. 


WEBTCTEALNICCS JRONR SIME IBVBINGES., 


a School Course. By W. D. Eggar, 
(London: Edward Arnold, 1005.) 


Mechanics, 
Pp. vili+ 288. 
ISNTOS Bis; (idle 

Elements of Mechanics. By Prof. Mansfield Merri- 
man. Pp. 172. (New York: John Wiley and Sons; 
London: Chapman and Hall, Ltd., 1905.) Price 
1 dollar net. 

cla Intermediate Course 
Porter. Pp. viii+422. 
Price §s. 

AV R. EGGAR is doing good work in the move- 

I ment which aims at the extension of quanti- 

tative measurements in the courses of mathematical 

studies for youths, and a school book of mechanics 
from the author of the well known experimental 
introduction to geometry is sure to be received with 
favour and interest by teacher and pupil alike. We 
may say at once that readers are not likely to be 

‘disappointed, for the experimental work on which 

the fundamental principles are based is simple, 

suggestive, and thorough, and the essence of the 
subject is not obscurcd by an undue amount of mathe- 
matical dressing. 

The first five chapters are concerned with the verifi- 
cation and elucidation of Newton’s laws of motion, 
and some very cfiicient apparatus is introduced and 
described in this admittedly difficult portion of the 
subject; we agree with the author that ** velocities, 
accelerations, moments, work, and momentum cian 
be made clear to a student if he has to measure 
them.’’ Experiments of Galileo by means of which 
the laws of falling: bodies were discovered are intro- 
duced with suitable modifications; a clever method 
of measuring time by the use of a vibrating spring 
carrying a paint brush (due to Mr. Fletcher) is 
employed, and altogether this section, treating kinetics 
experimentally, is most interesting and very satis- 
factory. The next five chapters relate to statics and 
the equilibrium of forees, and the remaining portion 
of the book deals with work, friction, simple 
machines, projectiles, circular and simple harmonic 
motions, stress and strain, and fluids. 

There is little in the boolx to which exception can 
be taken. When the author stems to imply that the 
unit of foree in the ** engineer’s ’’ system is a variable 
quantity, he appcars to misapprehend the systcm. 
The experiments on change of motion are confined to 
straight-line motion. The student would have becn 
led to a more comprehensive view of the subject if 
there could have been introduced an experiment illus- 
trating vector change in plane motion, accompanied 
by the plotting of a hodegraph. Then, instead of 
resorting to an antiquated and non-instructive proof 
for the acceleration in uniform circular motion, the 
hodograph could have been used to illuminate the 
principle that loree is the time rate of change of 
momentum. 

The test is arranged 
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of Mechanics. By .\. W. 
(London: John Murray.) 


so that staties can be talsen 
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before kinetics if this procedure is thought desirable, 
but the sequence adopted by Mr. Eggar seems to us 
the right one. In addition to the experimental work, 
numbers of good and suggestive exereises are pro- 
vided at appropriate intervals. The author has 
suceeeded in producing a most admirable text-book, 
and one which we should like to see largely used 
throughout the schools of the country. 

The aim of Prof. Merriman in his volume is to 
introduce mechanics to young engineering students 
in a manner whereby the principles are established 
by constant appeals to experience, and are not lost 
sight of by the introduction of a mass of algebraical 
matter. The intention is good, but the experience 
should be that gained first-hand by the student him- 
self from experimental work in a laboratory. The 
imcthod employed by the author is to base the science 
on axioms which the reader has to take largely on 
trust. After the first four pages, six of these are 
suddenly introduced. Thus :—*S .lxiom 1. Where only 
one force aets on a body, it moves in a straight line 
in the direction of that force.” 

As a professor of civil engineering, the author 
naturally gives more iaitention to statics than to 
dynamics. In facet, the latter branch is very feebly 
presented, and the subject docs not gain by the sub- 
stitution of the axioms for Newton's laws. For 
example, the fundamental principle that impulse is 
equal to change of momentum is nowhere found. 
For the acquirement of a knowledge of the subject 
reliance is largely placed on the working of the four 
hundred problems, mostly numerical, which are spread 
over the book. 

In Prof. Porter’s elementary text-book: of theoretical 
mechanics the subject is presented so as to appeal 
to physicists rather than to engineers. Students read- 
ing for the intermediate pass examination of London 
University will find the book very helpful. A few 
expcriments in verification of the laws of mechanics 
are described, but the trcatment is almost wholly 
deductive. The author begins by discussing the 
kinematics and kineties of the rectilinear motion of 
ua rigid body, and is very happy in his explanations 
of the fundamental conceptions of space, time, mass, 
momentum, &ec., particular attention being paid to 
the units of measurement and to the change from one 
set of units to another. in defining the several 
systems, however, the author seems to be mistaken 
in his view that the unit of force adopted by cngincers 
is a variable one depending upon latitude. 

The consideration of the mechanics of a particle 
is preceded by a chapter on the addition of vectors, 
in which some elementary trigonometry is intro- 
duced. The author might here have improved 
his definitions of the trigonometrical ratios for 
angles of any magnitude by making use of 
the projections of a rotation vector. The action of 
couples and the dynamics of rigid bodies having 
plane motion are next considered, and very logically, 
but here a few additional experiments personally 
carried out would have materially added to the 
student's grip of this somewhat difficult part of the 
subject. There is a chapter desling mathematically 
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with some simple mechanical contrivances such as 
the wedge, serew, lever, and pulley; another on 


simple harmonic motion, in which the pendulum is 
rather fully dealt with; and then follows a chapter 
devoted to the mechanies of fluids, and comprising an 


examination of the stability of floating bodies. The 
book concludes with a chapter on units and 
dimensions. 


Sets of examples are given, the numerical answers 
being collected at the end of the volume. Specimens 
of reeent intermediate seience examination papers ol 
University College in connection with the University 
of London are appended. Some will regret that the 
author does not assume a slight acquaintance with the 
Caleulus such as must be possessed by most readers 
of the book, But taken altogether the subject ts 
dealt with very thoroughly, and developed naturally 
and logically, and the book deserves a wide circula- 
tion, 


MUSIC OF SINGING-BIRDS. 
Ficld Book of Wild Birds and their Music. ley Ie 
Schuyler Mathews. Pp, xxxv+262. (New York 


and London: G. P. 

2 dollars. 

HIS is a very pretty little book, with many charm- 
ing illustrations of American singing-birds, and 
numerous ittempts to represent. their songs in our 
musical notation. It would seem as if the song's of 
-\merican birds lent themselves more readily than 
those of our European species to such notation, for 
this is by no means the first attempt of this kind 
whieh has recently been made on the other side of 
the water. The present reviewer is under the dix 
advantage of not having heard these birds in their 
native land, and is quite ready to believe that Mr. 
Mathews's musical notations may give an .\merican 
some vague idea of what his birds sing; at the same 
time, as one whose knowledge of musie is even older 
than his knowledge of birds, he must emphatically 
express a hope that British ornithologists will not 
imitate their American brethren in trying to render 
our familiar songs on this system. Our music is a 
highly artificial product, subject to strict limitations 
which have gradually been placed upon it as the art 
has developed in the course of many centuries; and 
ta attempt to catch and (so to speak) to tame the 
songs of wild birds, bringing them forcibly under 
conditions which entirely deprive them of their natural 
lrecdom in regard to pitch, seale, time, and rhythm, 
is in almost all cases to do them cruel violence. .\ 
very few of our birdys—the cuckoo, for example, and 
the song-thrush—have vocal utterances which can be 
expressed on our musical scale; but by far the greater 
number can only be represented in the amusing way 
in which Mr. Mathews has noted the song of the 
hobolink on pp. 50 and 51—by a cloudy jumble of 
notes and lincs above the stave, which suggests a 
flute-player gone mad. 

The sentence which he has prefixed to this curious 
bit of notation really explains his object and method, 
and forbids us to take him too scientifically. He 
says, “If one prefers not to interpret bird-music, 
but to take it from Nature exactly as it comes, this 
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bit that follows may prove acceptable.” What he 
has really been trying to do, it seems, is to interpret 
bird-music, by which he means that he has listened 
to it with a musical mind, and has gained from it 
certain musical impressions, which he again interprets 
to us in the language of our musical art, not only in 
the form of melody confined in the fetters of our 
musical scale, but in many cases enriched with 
ingenious accompanying harmonies. The reader will 
find a good iflustration of this method in the treat- 
ment of the song of the Am«rican song-sparrow, 
pp. tro foll. It is the method pursued by all who 
seriously attempt to transfer the notes af birds to 
music-paper, though it may be doubted whether thev 
would all acknowledge this frankly Mr. 
Mathews. It follows that our knowledge of bird- 
musie is not really increased by these efforts, charm- 
ing and interesting as they often are to the musician; 
for what is put upon paper is not the song of the 
bird, but an interpretation of it by an artistic mind. 
Taken in this ight, this littl book may give much 
pleasure, and may odd a good deal to our knowledge 
of some delightful American songsters. 


as as 


Me We Je. 


OUR BOOK SHELF. 


Studien ueber Hautelektricitdt und Hautmagnet- 
ismus des Menschen. By Dr. Erik Harnack. Pp. 
65. (Jena: Gustav Fischer, 1905.) Price 1.60 marks. 

Tue author takes a pocket-compass, about the size of 

a lady's watch, with metal ease and watch-glass top, 

and having placed it on a level surface lightly rubs the 

glass with the tip of his finger. The ncedle is imme- 
diately deflected from the magnetic meridian, remain- 
ing so for a minute or more, and then returning to 
its original position. That magnetism has nothing 
to do with it is shown by the fact that the same 
phenomenon occurs when for the magnet there is 
substituted a needle cf nickel, platinum, zine, bis- 
muth, or ivory, although the absence in such cases of 

a directive foree makes it more difficult to observe. 

Static charges, apparently much stronger, are with- 

out effect. Somc people can influence the needle 

much more than others, and the author’s power is 
not always equally strong. 

Quantitative experiments were undertaken by the 
author to measure the E.M.F. induced by rubbing a 
glass plate of the same size and shape in the same 
manner, Using a Braun electrometer graduated up 
to 1500 volts, the maximum value obtained by him 
was 1300 volt». Jt seems evident that a strong 
electric charge is developed on a part of the glass sur- 
face by the friction of the finger upon it, and that the 
needle being [rec to move, and, moreover, in metallic 
connection with the case, is attracted by the charged 
surface. 

This is net disputed by the author, his contention 
being that the magnitude of the effect is out of all 
proportion to the force expended, and that, there- 
fore, it is not due to physical but to physiological 
causes set in action by the slight friction of the finger- 
tips. [n the present writer’s opinion this contention 
is certainly not substantiated. The total energy of the 
charge of a condenser composed of a compass-needle 
and a square centimetre or so of glass with a P.D. 
of a thousand or, for that matter, of ten thousand 
volts is trifling, and since the work actually done 
consists in the mere turning of the needle through 
go°, one is driven to ask whether if a cocoon fibre 
were attached to the end of the needle and to the 
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epcrator's finger he would be able to feel the pull 
of the earth’s magnetic force upon it. The work done 
by a few light touches of the finger must be amply 
sufficient to furnish all the energy required to deflect 
the needie. But to a modern electrician it certainly 
seems a remarkably efficient transformation. 
GeorcE J. Burci. 
ln Introduction to the Study of Colour Phenomena. 
By Joseph W. Lovibond. Pp. 48; 10 coloured 


plates. (London: E. and If. N. Spon, Ltd.; New 
York: Spon and Chamberlain, 1905.) Price 5s. 
net. 


Tue author states that his object has been to supply 
the long-felt want of a power of recovering a given 
colour sensation and of a colour nomenclature by 
which that sensation may be quantitatively described. 
To this end ‘\seales of red, yellow and blue were 
constructed of glass slips, the slips of each scale 
being all of one colour with a regular variation in 
intensity from o-o1 to 20 units, equal units of the 
three scales being in colour equivalence with each 
other... . The test of equivalence is that a white 
light viewed through equal units of the three scales 
should give no evidence of colour. . .. The fogs on 
salisbury Plain furnished the light actually used.” 
It was found that red, yellow, and blue were the only 
colours suitable for systematie work, and that any 
colour could be produced by their combination. The 
dimensions of the unit are, it is said, necessarily 
arbitrary, but the scale-divisions are equal, while the 


unit itself is recoverable. 

The colour to be tested is matched by that of the 
light transmitted by one of the glasses, or by several 
superposed, equality of luminosity being secured, 
when necessary, by the interposition of a neutral- 
tinted combination between the eye and the coloured 
object. A specification of the glasses employed is 
registered, according to certain rules, as a formula 
which defines in terms of the author's constants the 
colour *‘ developed,’’ and supplies data lor its future 
reproduction. 

To those who are accustomed to regard the spec- 
trum as the natural basis of colour experiment the 
author’s method cannot but appear crude and un- 
scientific; but, given a sufficient supply of carefully 
selected glasses, it 1s probable that much uselul work 
might be done in a rough and ready way by its 
means. An example occurs in the quantitative study 


of the colour of the human blood in health and in 
disease, which is illustrated in plate vi. 

The book concludes with an exposition of Mr. 
l.ovibond’s new theory of colour. 


(Index Phytochemicus. By Drs. J. C. Ritsema and 
J. Sack. With introduction by Dr. M. Greshoff. 
Pp. 86. (Amsterdam: J. H. de Bussy.) 

Idx. GRESHOFF explains in the introduction to this 
volume that it originated in a card index to the 
literature of plant chemistry compiled for use in the 
laboratory of the Colonial Museum at Haarlem, where 
the work carried on consists principally of the investi- 
gation of the proximate constituents of plants. 

The index enumerates the names of more than two 
thousand plant constituents, and gives in cach case 
the percentage composition, formula, melting or boil- 
ing point, and at least one reference to the literature 
—usually Beilstein’s ‘* Handbuch,”’ though in a few 
cases the references are to original papers. The 
volume also contains a short but useful bibliography | 
of plant chemistry. 

The information given in the tables, so far as can | 
be judged from trials in a few cases, appears to be 


accurate, and the index should prove useful to | 
chemists engaged in the investigation of plant | 
products. 
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[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
monuseripts intended for this or any other part of NATURE. 

No notice is taken of anonymous communications.| 

Eclipse Predictions. 

It is always interesting to compare the results of observ- 
ation with those predicted by calculation. In the case of 
the recent total eclipse of the sun this is rendered difficult 
by the want of agreement in the predictions of the two 
most used authorities, the Nautical Almanac and the 
Connaissance des Temps. The discrepancies in the pre- 
dicted duration of totality and of the breadth of the band 
traced on the earth's surface by the total phase are made 
apparent in the following table. It is compiled from the 
table in the Nautical Almanac headed ‘‘ Limits of total 
phase of the Solar Eclipse,’’ and the corresponding table 
in, the Connaissance des Temps entitled ‘‘ Limites de 
I'Eclipse totale et Durée de la Phase totale sur la Ligne 
centrale."’ Entries for as nearly as possible the same time 
in each table have been taken and are placed together :— 

Column A contains the authority, Nautical Almanac 
(N.A.) or Connaissance des Temps (C.T.). 

Column B contains the time (G.M.T.) for which each 
prediction is made. 

Column C contains the calculated distance (in nautical 
miles) and the bearing of the northern limit of totality 
from the corresponding southern limit. 

Column DP contains the durations of totality on the 
central line as predicted by the one authority and (in 
brackets) as interpolated from the prediction of the other. 

ree E contains the differences of these pairs of 
values. 
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It will be seen that, for stations in Spain and the adjacent 
Mediterranean, the duration of totality on the central line 
was predicted by the French authority to be from seven 
to eight seconds longer than by the British authority. In 
the same region, the width of the band of totality is from 
ten to eleven nautical miles greater by the French than bs 
the British prediction. The orientation of the line connect- 
ing the two limits of totality also differs considerably in 
the two tables. 

It is reported that at Sousse and Gabes, two towns in 
Yunisia, the eclipse was partial, while a total eclipse had 
been predicted for them. The prediction for these places 
would surely rest on French authority: we are therefore 
entitled to conclude that the mistake has been made by 
the French calculators. .\n excessive estimate of the width 
of the band of totality would almost certainly be accom- 
panied by an excessive estimate of the duration of totality, 
and the table shows that both estimates are considerably 
greater in the Connaissancre des Temps than in the Nautical 
Almanac. J. Y. Bucranas. 

October 13. 


Absence of Vibration in a Turbine Steamship. 

RetcurninG homeward to Paris the middle of September 
from the Tripoli eclipse, and finding passage to America 
difficult to obtain, I chanced to learn that the triple-screw 
turbine steamer R.M.S. Virginian was sailing from Liver- 
pool for Montreal on September 30, so I was very glad 
to have the opportunity of a voyage in a ship full powered 
with this novel type of propulsion. After a week on 
beard I have no hesitation in saying that for freedom from 
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the nerve-annoying tremors incident to the usual recipro- 
cating engines, the lirginian has proved far and away 
the quietest steamship I have ever voyaged on. Excellent 
evidence ‘of this, 1 think, lies in the exceptionally large 
number of passengers who dined comfortably in the saloon 
at the ronghest period of our entire passage. There was 
a fairly heavy sea on, and the ship was by no means free 
from wave- origined motion. So I am quite of the opinion 
that sea- -sickness and all its train of discomforts must be 
greatly aggravated by the éngine-borne tremors of the 
ordinary steamship, and that many people who are delicate 
sailors under ordinary conditions might take ocean journeys 
with comparative comfort in a turbined ship. ; 

So unostentutious are the rotary engines of the 
Virginian, Jet alone their occupying but one- -fourth the 
space of the usual expansion engines, that the quietness 
of their powerful and effective working, in every part of 
the ship, was continually decciving one into thinking that 


the vessel had lost headway, or might have come to anchor . 


altogether. Especially was this true in the dining saloon, 
that most critical of all spots, where one could rarely 
detect so much as a ripple on water in a glass, although 
going ahead ut full speed of 15 knots. 

To my mind the Virginian seemed to behave all the 
voyage quite.as if her motive power were entirely without 
her ; in fact, she could scarcely have ridden more ‘smoothly, 
or with less of that exasperating vibration (the unceasing 
action of which, f am convinced, is a prominent factor in 
inducing mal de mer), if she had been towed at the 
identical speed by a huge hawser. Davip Topp. 

R.M.S. Virgintan, Straits of Belle Isle, October 4. 


A Parasite of the House-fly. 
REVERTING to the recent correspondence under this head- 


ing between Mr. Davenport Hill and Prof. Hickson 
(NaTurRE, August 24 and 31), I recall that a few years 


back many house-flies with Chelifers attached were sent 
to me at the Natural History Museum for determination of 
the species and explanation of the phenomenon. The first 
task was as easy as the second was difficult. The Chelifer 
was in most, nay in all, cases, so far as my memory 
serves, Chernes nodosus. But those who suggest that 
the explanation is tobe sought and found in the vaiue 
of the habit as a means of securing dispersal hardly 
realise, J think, the difficulties in the way of its 
acceptance. Chelifers are’ minute,’ active, and, for arthro- 
pods, not exceptionally prolific. Hence the sufficiency of 
‘elbow-room ”’ for the survivors of a family of, say, forty, 
on the site chosen by the female for her progeny does not 
eoincide with the view that they have special need of 
transportation. Moreover, when we remember that a 
Chelifer attached to a fly is exposed to the danger of being 
killed by the enemies of that insect, and also to the great 
chance of being landed in a wholly unsuitable environ- 
ment, it can hardly be maintained that the advantage 
derived from this method of dispersal has been a sufficiently 
important factor in survival to preserve and foster an 
initial instinct to grab and hang on.to the Ivgs of flies. 
That the aérial porterage thus secured, whether fortuitously 
or ‘ intentionally,’?’ must be a means of dispersal is too 
obvious to dispute; but J do not think more than that 
can be claimed for it, since it is as likely to end in failure 
as in success. . 
Chelifers may be found not uncommonly heneath the 
wing-cases of large beetles. Presumably this hahitat has 
been adopted for the sake of the food supplied by the 
parasitic mites infesting. the beetles. This fact, } think, 
suggests a line of investigation which may lead to a more 
satisfactory explanation of the association between Chelifers 
and flies than that put forward in Prof. Hickson’s fetter. 
Zovlogical Gardens, October 14. R. 1. Pocock. 


Incandescence of Meteors. 


It is with great diffidence that I appreach this difficult 
subject, but the theory that the incandescence af meteors 
is due to the heat generated by the friction between these 
bedies and the molecules of gas composing our utmosphere 
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1 have always found difficult to believe. The following 
theory is one which has occurred to me, and seems quite 
a-plausible one. Meteors are usually of a metalliferous 
nature, and consequently will have a comparatively low 
electrical resistance. When they approach the earth they 
will enter a magnetic field, and they will cut the lines of 
force of this field at a high velocity. A high electrical 
potential will be generated, and consequently electric 
currents which will be inversely proportional to the resist- 
The electrical energy thus produced will be dissi- 


unce. 
pated in heat, and if of sufficient intensity will raise the 
meteor to incandescence. The truth er otherwise cf this 


theory could, I believe, be calculated, as the data necessary 
for doing so will be at the disposal of readers of NATURE 
who make this branch of astronomy their study. This 
theory may have already been advanced, as 1 am not in 
touch with the latest developments of the science. 
Coatbridge, September 5. Grorce A. Brown. 


Tue electric currents which the author of the above letter 
regards as possibly constituting an efficient source of the 
luminosity of meteors must no doubt arise, and play a 
certain part in the heat and light development. But the 
measure in which they can he “supposed to contribute to 
it must clearly be extremely small; or rather, it must be 
incomparahly subordinate to the intense ignition of the air 
produced, not at all by friction,’ but by the air’s adiahatic 
compression against the front. surface of the meteorite, 
which is certainly quite competent, by itself alone, to develup 
what may be said to approach preity nearly to fabulous 
degrees of temperature. ff the kinetic energy of translation, 
in “foot- -pounds (v*/2g), of 1 Ib. of the air propefied (at, say, 
30 miles per sccond) with the meteor’s speed (v‘ feet/sec.) 
on its front ‘face, be divided by 330; the: number thus 
obtained (2,280,620° C., in the case supposed) will be the 
number of centigrade ‘degrees through which it will be 
heated hy the pure process of gompreysion, supposing that 
the air can continue to subsist at-alt ‘with .its ordinary 
mechanical deportment and thermodynamical, properties un- 
affected at that enormously high temperature. fn the 
further forward, gradually advancing | layers, and in the 
laterally escaping currents of the air, on’ whichthe high 
forward speed of the meteor is énly,’ partially impressed, 
and which move more slowly on their various courses, the 
compressions are ‘correspondingly ‘less,sand the lower but 
still exceedingly high temperatures can be» similarly caleu- 
lated' from any fair estimatés«of the ‘air’s collective or 
absolute velocity of translation in those different positions. 

{t is in the different rates of transport of these heated 
air-streams, all of them, as well as the highly attenuated 
motionless atmosphere around, affording very easy passage- 
ways to electricity, across the earth's .magnetic ficld or 
system of lines of magnetic force, that fitting circuits can 
certainly he found (either passing through, or else entirely 
omitting the meteorite itself), in which, in ‘the way 
suggested in the above Jetter, electric currents may be quite 
certainly concluded to be .magneto-electrically induced. 
For while one part of a closed air-circuit resting against 
the meteorite’s front surface, and another part of it situated 
inthe still atmosphere in front of or behind it,’ would be 
journeying towards or from cach other’ with fulf meteor- 
speed, the circuits su composed would be most ‘suitably 
conditioned for developing induced currents round them by 

1 Although a very general belief, it is as yet an entirely mistaken supposition 
that the bigh speed of impact of a meteorite into the rarer regions of the 
atmosphere reduces the air, by giving it no time to dissipate itself in front of 
the meteorite, to a state of granulation, or to a wedged throng of. molecules 
producing heat by friction zu?» se and against the surface of the meteorite. 
Just the reverse of this condition is, however, really true, that the air 
remains a perfectly and frictionlessly elastic fluid, however much it is com- 
pressed and intensely heated hy the impact. The speeds of sonnd-waves in 
the heated air which perform the office of transmitting and maintaining the 
orderly array of pressures in the streaming flows, at length differ in defect, 


in fact, from the air’s speeds themselves in proportions which, as those 
mount up to meteor-speeds one Ly miles per second, only decline asymp- 
totically to about the ratio 1:/5, or nearly 1:2}. Since, then, these 
sound-waves, whick convey the strokes and shocks of the collision to and 
fro between ‘the meteor-centre and the surrounding air, arise and travel 
in the moving field of the compressed air as if it were at rest, it is easy to 
perceive that hy their extremely rapid actions a most exceptionally perfect 
elastic-fluid relation, or steady disposition of the lines, ar lanes of air- flow 
and blast-pressure, must really be established and maintained in evenly 
persistent shapes and contour, in the swirl of incandescent air which forms 
the meteor's head. 
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their quickly altering enclosures of a constantly changing 
number of the earth's lines of magnetic force, while thus 
rapidly opening out or elosing up. But the very short 
extent, not prubably much exceeding some few feet or yards, 
which the swiftest moving part of such a circuit, in meteor- 
nuclei of various sizes, would embrace, and again the oft- 
proved weakness of the earth's magnetic field for exciting 
such induced electric currents, scarcely allow us to expect 
that any very high voltages would be attuined in even the 
most select cases and the most Iavourable choices of con- 
ditions of such meteoritically produced air-cireuits. The 
hettest, and therefore also probably the best conducting 
portion of ,cach current's path, compressed against the 
metcorite’s front surface, woyld also not, presumably, be 
that in which the heat and Jight producing action of the 
current would be strongest, since this would rather be used 
up in producing brush and glow discharges through the 
ore resisting portion of the cireuit in the’ outer air. The 
interier parts ‘thetnselves of’ stony meteorites, when: they 
have fallen, have not been found, by either sight or touch, 


t furnish any proofs of haying been much heated,’ but ” 


irtense effects ol heat and fusion on the outer surfaces of 
fallen meteorites are always very obvious. 

While nothing seems to point to any very easily dis- 
cernible actions of electric currents immediately arcund a 
ineteor's head, unless we may ascribe to clectrie agency 
the oecasional production of an ‘‘ aura’’ of sparks, or of 
a misty envelope of light enshrouding it, the stream cf 
heated dust and vapours which travel in a meteor’s wake, 
extending to considerable widths and lengths, as may be 
often noted, is perhaps a more visibly displayed, and a 
more evidently and distinetly active scene of luminous dis- 
charges of induced electric currents: fer the accumulated 
Now behind the mcteor-hcad resembles in some degree a 
columnar, vaporous follower of the metecrite itself, left to 
pursue its course along the meteor-track when the nucleus 
has disappeared. Being thus virtually a shooting-star of a 
long-extended shape, but cl too dwarfed velocity to raise 
itself by heat to incandescence, the same induced electric 
currents as were above inferred tu be developed in the 
metcor’s head would here continue to cvinee themselves 
along the eolumn by glow discharges in the vapours and 
the outer air, so long as sufficiently swift flow of the 
vapours ean be persistently maintained through the retard- 
ing resistances of the opposing atmosphere. hus a fairly 
intelligible rarson d’étre by electric current interventions 
may not impossibly have been incidentally divulged, by 
means of the recourse proposed by Mr. Brown to magneto- 
clectric actions, ol the long-enduring light-streaks left along 
the paths of all the swifter elass of shooting-stars and 
larger meteors; the real modus @eperand: of those streaks 
having always presented to meteor observers a mysterious 
question for discussion, never admitting hitherto of satis- 
faetery selution by known experimental illustrations, or of 
any quite surely scund elucidation by less trustwerthy con- 
jectures. : : Ka Sy Hb 


A R re Game Bird. 


1 otiink it is worth recording that on Yhursday, 
October 5, Sub-Lieut. H. R. Sawbridge, R.N., shot a 


quail, Perdix coturaix, on Lopham Fen, close to the rising 
of the waters, the common source of the Waveney and 
the Ouse, near Diss, Nerfolk. ; 

The bird, cither a hen or a young male, was very faut— 
a beautiful little specimen. 

The last quail known (by me) to have been shot in this 
neighbourhood was in the ’filties of the last century, by Mr. 
Henry Button, of this parish. 

! understand that this bird was much more frequently 
found in the middle cf last century in the neighbourhood 
of Great Yarmouth, and that, as a rule, it was found 
singly, as this was, in the autumn. 

lt iy being preserved by Mr. Cole, of Norwich. What 
was a little foreign bird like this doing singly and alone 
on our eastern counties’ heaths and fens? 

Is it a case of lost or strayed, or what is it? 

It would be interesting to know whether other speeimens 
of the quail have been heard of inland in the eastern 
counties of Jute years. Joux S. SAWBRIDGE. 

Thelnctham Rectory, Diss, Norfolk, October 16. 
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PHYS IG VE VEBORMTORTES WEN VGERALAN Sy 
“t°HE Director-General of Edueation in India has 

just published a valuable work in a report by 
Prof. Kiichler, of the. Presidency College, Calcutta, 
on physical: laboratories in Germany. : It forms one 
of a number to be included in a volume of the series 
of occasional reports. - oe 

Prof. Ktichler, ‘was placed on special duty. to in- 
quire into (1) the methods adopted at the universities 
and polytechnics of: Berlin, Munich, . Vienna, and 
other prominent universities and technical - institu- 
tions in Gerimany with regard both to’ the. ordinary 
study of physical science and to the character of the 
fnvestigations and the system pursued in the ease of 
students who are entering upon a course. of inde- 
pendent researeh: (2) The construction and equip- 
ment of modern German . laboratories,...the. special 
merits of scientific instruments of German manufae- 
ture, and the facilities for standardising these instru- 
ments which are offered at central institutions in 
Germany.”” 

In the course of his tour, lasting more than six 
weeks, the principal universities and technical schools 
were visited, and the report sums up the information 
in a useful manner. It is naturally divided into two 
sections corresponding to the’ two parts ,of the 
reference; the first deals with the methods of study, 
the second treats of the construction, methods of 
equipment, &c., of the laboratories. The training of 
the university undergraduate of necessity differs 
from that of the pupil of the high school, and both 
methods are described at some length. Attention is 
directed to the importance of the set leeture in_ the 
scheme of education; the number of lectures given 
during the session in a university such as Berlin is 
very considerable, and cach leeturer has the’ use of 
a properly equipped lecture-room and apparatus. 
The importance of the organised teaching of prac- 
tical physics, for medical students, chemists, and 
engincers, in addition to the professed physicist, is 
now realised in Germany, and in an appendix, which, 
however, is not printed in the report, details of the 
practical instruction at some of the universities and 
technical colleges are given. In view of the large 
number of students in some of the German) univer- 
sities, the numbers attending practica] classes, as 
given on p. 7, seem small. At Berlin there are 140 
students in two divisions, cach under three assistants. 
The average number of students in the charge of a 
single assistant comes to twenty-two or twenty-three, 
which is prohably about the same as in one of our 
well organised English courses. 

Students who propose to take a degree in physics 
work usually for two years at a dissertation, Prof. 
ISiiehler specially directs attention to the faet ‘* that 
students are diseouragcd from commencing the final 
stages of their labours before they have been 
thoroughly trained in practicaf manipulation and 
nave carefully gone through a complete course of 
laboratory work such as represented, say, by 
Kohlrausch’s very elaborate handbook.” This fact 
is sometimes conveniently forgotten by those who 
urge the adoption of the introduction of research 
worl: at an earlier stage in our English training; the 
average ‘number of these research students is said 
to be five or six, though, of course, at Berlin, as 
indeed at Cambridge, the number is much larger. 

Yo illustrate the construction and equipment of the 
laboratories, Prof. Kuchler has given in full the plans 
of a number of representative institutions, and these 


I> 


plans form a most valuable part of the report. They 
will enable a professor building or organising a 


"1 A Report to the Director-General of Education in India by Pref. G W 
Kitchler. 
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laboratory in India to sce readily the arrangements 
which have commended themselves in tsermany, and 
the report directs attention to the modifications which 
will be needed to adapt them to Indian conditions. 

Perhaps the details whieh strike an English 
student most are the number and size of the lecture- 
rooms, the accommodation provided for the museum, 
und the absence of rooms specially designed for 
elementary classes of large numbers. 

The Director-General deserves the gratitude of all 
interested in the organisation of the teaching of 
physics for having initiated this worl, and Prof. 
Kichler is to be congratulated on the manner he 
has carried out his task. Still, a companion volume 
is needed. 

British — physieal 
many admirable 


to-day have 
that described 


laboratories of 
points. A book 
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es order to mark the completion of a quarter of ‘a 

century's scientific worl in the county of Essex, 
the above society has published the first issue of a 
‘Yearbook and Calendar ** which will be found of 
interest to all who follow the work of our local 
scientific societies. This extremely active association 
was founded in 188a by Mr. William Cole, the first 
president being Prof. Meldola. The work of the club 
has been noticed from time to time in our columns, 
and the present ‘* Yearbook ** contains, as an appro- 
priate opening chapter, a histery of the society by 
Mr. Miller Christy, who is now president. That the 
club has carried out the objects for which it was 
founded, and that it has more’ than justified its cexist- 
ence, is made perfectly clear in this introductory 
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Fic. 1.—The Essex Museum of Natural History, Romford Road, Stratfurd, Essex. 


the new laboratories at Liverpool, Manchester, 
the Royal College of Science, and the McGill Uni- 
versity at Montreal, to say nothing of the historic 
laboratories in our two ancient universities, would 
contain much to interest those inhabitants of India 
to whom Prof. Kiichler’s report appeals, while in 
many respects, specially, perhaps, in the organisation 
of the practical work for large classes, the arrange- 
ments in the English laboratories seem to have the 
advantage, 

In dealing with the last part of his subject, the 
construction and standardisation of instruments, 
Prof. Kuchler again rightly directs attention to the 
important services rendered to German industry by 
the Reichsanstalt and the disadvantages under 
which English manufacturers find themselves from 
the ineomplete equipment of the National Physical 
Laboratory. : 
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chapter. .\s the author says, *‘ there is in Essex no 
other organised scientific body having the same or 


_ similar aims.’’ 


The actual scientific achievements of the club were 
fully set forth in an address delivered by Prof. Meldola 
at the annual meeting in 1901.2. As regards publi- 
cations, the output has been not only large in 
quantity, but, what is more to the point, excellent in 
quality and strictly appropriate to the functions of a 
local society. Five volumes of Transactions and 
Proceedings were published down to 1887, after which 
the official publication was named the 
Naturalist, The fourteenth volume of the latter is 


a. Yearbook and Calendar for 1905-6." Edited by William Cole. (The 
cob s Headquarters, and Simpkin, Marshall, Hamilton, Kent and Co., Ltd.) 
rice 18 
2 “The Coming of Age of the Exsex Field Club" (1¢0r) Copies can be 
ohtained on application to the Hon. Librarian, Mr. 1. W. Reader, Essex 
Museum, Remford Koad, Stratford, Essex. 
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now in course of publication. In addition to 
above periodicals, three ** special memoirs "’ have also 
been issued, and it is hoped that others will be added 
from time to time. In 1885 appeared Prof. Meldola’s 

and Mr. White's ** Report on the East Anglian Earth- 
quake of 1884,’° in 890 Mr. Miller Christy’s ‘* Birds 


of Essex,’"" and in 18098 Mr. Henry  Laver's 
“Mammals, Reptiles and Fishes of Essex." Alt 


these works were noticed in our pages at the time of 
publication. Four ‘* museum handbooks ’? must also 
be credited to the club. 


DATO RE 
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The second essay contains an abstract of the results 
of experiments undertaken in 1903, with special 
reference to Stegomyia fasciata and Culex fatigans, 
regarded fron a sanitary point of view. 

The third essay is devoted to biological details 
chiefly relating to the devclopment of the principal 


| indigenous species. 
The fourth essay consists of u report on Stegomyia 


| 


| 


Not the least important part of the results achieved | 


since 1880 is the establishment and maintenance of 
two museums, one of a strictly local character for 
the Epping Forest distriet at Queen  Elizabeth’s 
Lodge, Chingford, and the other of a county and 
rdueational character at West Ham in connection 
with, and attached to, the Municipal Technical 
Institute (see illustration). The first of these 
is earried on under an agreement with the Cor- 
poration of London, as conservators of Epping 
Forest. The other (county) muscum was founded for 
the club by Mr. Passmore Edwards, and is main- 
tained by the Borough Council of West Ham and 
the Essex Field Club, the library and headquarters 
of whieh are now in this same building. The 
personnel of the club as narrated by Mr. Christy is 
also of interest. The presidency has been held in 
succession by Prof. Meldola, Prof. Boulger, Mr. T. V. 
Holmes, Mr. E. .\. Fitch, Mr. H. Laver, aulies JP. 
iene ncciion Mr. David iMkoxscaural, Prof. Meldola, Mr. 
F. W. Rudler, and Mr. Miller Christy. .\ll these are 
still living and active supporters of the club, while 
Mr. William Cole has acted as hon. sccretary, editor 
of the publications, and curator of the museums 
during the whole twenty-five years of the socicty’s 
existence. 

There are few, if any, local societies in this country 
whieh ean show sueh a good record. The Essex 
Field Club has earned the gratitude, not only of its 
own county, but of the world of field naturalists 
generally for the splendid example which it has set 
in showing how such organisations ean keep alive the 
spirit of scicntific research in the rural distriets. In 
congratulating the club on its past achievements, we 
jee] sure that the wish that its future work may be 


carried on with cqual suceess will be cordially 
endorsed by all readers of Nature. 
PHU MOSQIINROIBS, (OP PUR TS 


i 1859, when H. W. Bates returned from Para, 
the town, though rapidly improving even then, 
was still a little-known Brazilian port, and Bates 
embarked on a North American trading vessel, *‘ the 
United States route being the quiekest as well as the 
pleasantest way of reaching England.’’ At present, 
however, Pard is a very important place, and well 
up to date in scientific matters—if we may judge by 
the handsome publication before us, on one of the 
more recent branehes of scientifie inquiry the trans- 
mission of yellow fever and other diseases by means 
of mosquitoes. 
Four essays are included in the present volume, 
the first dealing with the mosquitoes of Paré re- 
garded as a public calamity. This section is devoted 
to an historical sketch of the subject, the biology of 
mosquitoes, the views of various writers on the 
sanitary importanee of the subject, and on the urgent 
need of practical efforts to abate the evil. 


Tos Memorias do Museu Goeldi (Museu Paraense) de Historia Natural e 
Frhnographia.”” IV. Os Mosqnitos no Para. Reuniido de quatro trabalhos 
sobre os Mosquitos indigeras, principalmente as especies que molestam » 


homem. By Prof. Dr. Emilio Augusto Goeldi. With 100 figures in text 
and 5 chromo-lithographic plates. Pp. 154. (Pard, Brazil: C. Wiegandt, 
1905 } 
® 
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Fic. 1.—-Larva of S/egomt ia fasciata. 


fasciata and its conneetion with the transmission of 
yellow fever. This was presented to the International 
Zoological Congress ut Berne in August, 1904. 

The book appears to be an extremely careful and 
valuable piece of work, and the paper, printing, and 


illustrations leave little or nothing to be desired. It 
must not be overlooked by any worker who is 
interested in mosquitoes either from a scientific or 


Fic. 2.—Stegomria fasciata Y at rest. 


from a medical point of view. Several new forms are 
described; and on p. 73 even the musical note of 
Stegomyia fasciata is diseussed—a slight but signifi- 
cant illustration of the intimate connection and inter- 
dependence of all branches of human knowledge. 

The figures which we have selected for repraduc- 
tion represent the larva and imago of Stegomyia 


fasciata. Wo JP. UK, 
iN OTE S. 
In connection with the Conservatoire des Arts et 
Métiers, a museum of industrial hygiene will be opened 


this month at Paris by the President of the Republic. 


Rector of the University of 
in that university, 


PRINCE SERGE TROUBETZKOL, 
Moscow, and professor of philosophy 
died at St. Petersburg on October 12. 


Tue death is announced of Mr. A. C. Pass, one of the 
early und most enthusiastic members of the  Bristot 
Naturalists’ Society, and for many years president of the 
geclogical section of the socicty. 
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A VIOLENT shock of earthquake oceurred at Monteleone 
at 3.40 p.m. on October 14. The shock felt at 
Messina at 3.42 p.m.; and a shock is reported to have 
occurred at Reggio di Calabria at 2.45 p.m. 


Was 


We learn fram the Tintes that. the Royal Prussian 
Aeronautic Observatory, recently completed, was opened 
on Monday; October, 16, at Lindenberg, in the prevince of 
Brandenburg, in the presence of the Emperor William and 
the Prince of Monaco. ‘fhe Empercr, in a speech, eulogised 
the many services rendered by the Prince of Monaco to 
science, and conferred upon him the large golden medal 
for science. « 


The post-graduate college, West London Hospital, was 


opened on October 12 with an introductory address by 
Mr. ‘fweedy, the president of the Roval Cullege of 
Surgeons, who emphasised the need for post-graduate 


training in medicine, and suggested that a post-graduate 
course should be made compulsory after a certain period 
in « miun's career. 


Mr. Wysxpuam, M.P., was present at the annual con- 
versazione of the Chester Society of National Science and 
Literature on October 12, and delivered an address. He 
accompanied Lady Grosvenor, who made a_ presentation 
to Mr. Robert Newstead, formerly curator of the 
Grosvenor Museum and now attached to the Liverpool 
Schoo] of Tropical Medicine. The gift consisted of a life- 
size carbon portrait of himself and a purse of more than 
two hundred guineas. Lady Grosvenor also presented the 
Kingsley medal to fr. C. Theodore Green. 


Aw interesting account is given in the Times (October 10) 
of the cancer department and cancer research at the 
Middlesex Hospital. 1792 the hospital has main- 
tained a separate cancer department by an endowment 


Since 


which first came through John Howard from Samuel 
Whitbread. The cancer wards, which now contain forty- 
nine beds, combine the functions of an almshouse or 


asvlum with those of a hospital, for, in accordance with 
the purpose of the original foundation, the stay of patients 
is not limited. Jloward also contemplated new discoveries 
from the investigation of a large number of patients and 
from the accumulated records of these. 


Tue programme of the Lendon Institution for the 
session 1905-6 includes the following lectures among 
others :—The origin of the elephant, Prof. E. Ray 


Lankester, F.R.S.; submarines, Sir W. TH. White, K.C.B., 
F.R.S.; geographical botany interpreted by direct response 
to the conditions of life, Rev. George Henslow ; the Upper 
Nile, Sir Charles Elict, K.C.M.G.; variation in man and 
woman, Pruf. Karl Pearson, F.R.S.; our atmosphere and 
its wonders, Prof. Vivian B. fewes. 


THE Sociological Society has now issued its programme 
of mectings arranged for the winter session, alang with 
a list af papers ta be delivered before its affiliated societies 
in the universities of Oxford and Manchester. It is nctice- 


able that a new departure has been made by the Socio- | 


logical Society in the holding of research mectings (at 
which papers of interest to specialists only will be read 
and discussed) in addition to its ordinary monthly meet- 
ings for the reading and discussion of papers of general 
interest, The following papers have been arranged for the 
ordinary monthly meetings :—The biological foundations of 
sociolegy, Dr. Archdall Reid; the origin and function of 
religion, Mr. A. E, Crawley ; and the Institut de Socialogie, 
its equipment and work, M. Waxweiler. The papers tu be 
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| of science, from which he may draw. 


delivered at the research meetings are :—ihe study of the 
individual, Dr. J. L. Tayler; and biological methods in 
application to social problems, M. Waxweiler. 


Ax address of considerable impcrtance from the stand- 
point of the connection between scientific training and 
industrial development was recently delivered by Mr. W. 
Burton un the occasion of the prize distribution to students 
of the county pottery classes at Tunstall, Staffordshire. 
At the outset Mr. Burton emphasised the fact that manu- 
facturers in Staffcrdshire are beginning to realise the 
value cf technical schools as a means of training students 
to be of real them. But, looking backwards, 
few industries in this country have during the past thirty 
years Crawn so little aid from the resources of science as 
the pottery industry. The methcds employed in pottery 
at the present day do not differ very greatly from those 
in use at the time of Josiah Wedgwocd. But in science 
there has been an almost phenomenal advance since the 
early discoveries cf Priestley, the certemporary and friend 
uf Wedgwood. In taking up the study ef pottery to-day, 
the student has to commence for himself almost entircly 
from the beginning; there no accumulated stcre of 
knowledge and experience, such as exists in all branches 
The supreme gift 
of scientific training in method, Mr. Burton continues, 
is the power to see. ‘* How many problems are there 
(hat present themselves to us cvery day in our businesses 
that really disappear—are no longer problems—if we once 
sec them clearly?’ The commercial organiser of a busi- 
has two problems always facing him, frst the 
«onomic production of his goods, and secondly the dis- 
posal of these goods in the market, .\ scientifie training, 
in so far as it gives knowledge tending to the solution of 
these problems, is of direct value ta the commercial side 
of business; many problems can be solved only by scientific 
methods. But, Mr. Burton urges in conclusien, manu- 
facturers should not look for too immediate results from 
the empleyment of a scientifically trained man. “ Re- 
member, he must have time to apply his science to your 
industry. He must have time for experiment, and must 
be given both leisure and the fullest opportunity to follow 
out those lines of prolonged and systematic investigation 
en which alone scientific knowledge has been built.”’ 


service to 


ih} 


ness 


Thnk September issue of the Proceedings of the Phila- 
delphia .cademy contains the first pertion of a long paper 
by Mr. C. S. Sargent on the species of thurns of the genus 
Crataegus found in eastern Pennsylvania, mainly based on 
collections and notes made by several focal hotanists. 


Tue Trish Naturalist for Octoher opens with an iflus- 
truted paper by that enthusiastic ornithologist Mr. E. 
Williams on the recent occurrence in ireland of a number 
cf specimens of the Greenland and Iceland falcons, more 
especially the former. Previous records of the oceurrence 
in frelund of the Greenlard faleon included nineteen 
instances, now raised to twenty-eight by the occurrence of 
no less than nine examples during the present year. On the 
other hand, only two previous records of the oecurrence of 
the Iceland faleon were known, this number being raised 
to three by the capture of an immature female in Galway 
in Mareh. The author speculates why the fceland falcon 
should be so much more rare in freland than the far mcre 
distant Grecnfand species. 


Tur Halifax Courter of September 30 contains a full 
report of a long paper, read at the first meeting for the 
present session of the Halifax Scientific Society, on the 
educational value of the Bankfield Museum, by Mr. L. 
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Roth, the hon. curator. This institution, which is under 
the control of the Halifax municipality, is devoted to art, 
local history, numismatics, and ethnology, and it has 
been the object of the present curator during his whole term 
of office to make these collections thoroughly representative 
and of real edueational value. Consequently he has 
rigorously excluded from the exhibition cases all speci- 
mens coming merely under the designation of ‘‘ curios,”’ 
and devoid of special local or educational interest—an 
example which might, by the way, be followed by the 
authorities of at least one rate-supported local museum 
we could name. Whether this rigid censorship has aroused 
ill-feeling we cannot say, but at the conclusion of his 
address Mr. Roth referred in somewhat bitter terms to the 
apathy displayed by the municipal authorities towards his 
efforts. Certainly thirty-six guineas a year is not a lavish 
sum for the needs of such a museum, and the committee 
appear to have funds at their disposal which they refuse 
to spend. 


No. 13 B. of the Publications de Circonstance, recently 
issued in Copenhagen by the International Council for the 
Study of the Sea, contains an account of the present con~ 
dition of the German fisheries in the Baltic, and is a 
continuation of the publication already issued (No. 13 -\) 
on the Idanish and Swedish fisheries in that-sea. The 
present work has been prepared for the German Sea- 
Fisheries Association by Dr. E. Fischer in cooperation 
with Prof. 11. Henking. It gives in a concise form in- 
formation as to the different kinds of fishing practised in 
the area, as well as an account of the boats, nets, and 
other fishing gear employed, and of the quantities and 
values of the fish landed. The fluctuations of the various 
fisheries from year to year for the last ten years are shown 
in a series of tables and curves, and a number of litho- 
graphed charts illustrate the relative local abundance of 
different species of fish along the German coasts of the 
Baltic. 


Tne second part of the first volume of the useful little 
flora of the upper Gangetic plain, by Mr. J. F. Duthie, has 
been published recently ; it includes the orders Caprifoliacee 
to Campanulaceze, and the index to the volume. 


Tne late Prof. L. Errera showed a marked preference 
for physiological’ problems, and one of his last papers, 
which is published in vol. xlii. of the Bulletin de la 
Socicté royale de botanique de Belge, takes up the difficult 
subject of the ultimate cause behind reaction in plants. 
Yhe paper deals with dominance and inhibitory action, as 
exemplified in the correlation existing between the direc- 
tions assumed by the.main vertical shoot of a tree and ils 
branches under the influence of geotrupic stimulus. Nutri- 
tion or polarity has generally been invoked to furnish an 
explanation, but Prof. Errera argues in favour of inhibit- 
ing acticn, possibly due to internal sccretions. 


Rerorrs for 1g04-5 on the botanic stations at Antigua 
and St. Kitts have been received. Owing to the want of 
uniformity in the amount of fuss on the cotton 
imperted from the Sea Islands into Antigua, some doubt 
was expressed as to its purity. To test the matter some 
of the seed was graded, and each grade was scwn on a 
separate plot; however, on reaping the cotton, the lint from 
the different plots did not present any marked difference, 
and the seed was no more uniform than before. The con- 
clusion is drawn that the character of the lint is fixed, and 
does not alter with variations in the character of the 
seed. In St. Witts and Nevis interest attaches to the 
cacao and rubber plantations which have been recently 
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seed 


started ; 


: the rubber plants consist of Castilloa , and 
Funtumia. 


The work at the . agricultural school in St. 
Kitts is worthy of mention ; the practical course includes 
the cultivation of vegetables, the application’ of manures 
to pine and cotton erops, and’ the propagation of plants 
by budding and cuttings. 


We have received from the Minister of the Interior the 
twenty-fourth Bulletin issued by the Peruvian Corps of 
Mining Engineers. It contains the mineral statistics ol 
Peru for 1904. The production ,in that. year included 
59,920 tons of coal, 38,U83 tons of petroleum, 2209 tons 
of lead, 9503 tons of copper, 2675 tons of borates, 18,544 
tons of rock salt, 21 tons of Sear 145,165 kilograms 
of silver, and 601 kilograms of gold. Compared with the 
production in the previous year, noteworthy increases are 
shown. 


Tne, interesting paper on some phenomena of permanent 
deformation in metals read by,Mr. G. H. Gulliver, of 
Edinburgh University, before the Institution of Mechanical 
Engineers in February has now been published in pamphlet 
form. In making a tension test “of a metal bar as soon 
as the yield-point is reached, the deformation becomes 
visible to the naked eye as the well known Liider’s lines. 
Hitherto the’ lines occurring at the Yyield-point have been 
confused with the two straight depressions known as the 
“contractile cross.’’ The ‘author ‘shows that ‘the two 
phenomena are quite distinct. [In .his experiments flat 
steel bars were used 3 inch in thickness and of various 
widths from 4 inch to 4 inches. 


Tue second part of the mines and quarries general 
report for 1904 has been issued by’ the Home Office. It 
contains statistics of. the persons éniployed and of the 
accidents that occurred. “Lhe ‘total: number of persons 
employed: at mines. and quarries.in the United Kingdom 
and in the Isle of Man in 1904 was 974,634, of whom 
877,057 were employed at mines. The. death rate from 
accidents was 1-243 per ‘1000 persons employed at mines 
and 1-15 fer 1000 at quarries. By the Act of 1903, the 
value of scientific training in mining is now shown to be 
appreciated by the Government, . ‘the holders of diplomas 
at institutions approved by the Secretary, of State for the 
Home Department being eligible for managers’ certificates 
after three years’ practical experience instead of five as 
was formerly the The list of institutions that have 
been approved is given” in the report, and comprises the 
Royal School of Mines, the universities of Birmingham, 
Cambridge, Durham, Glasgow, ‘Leeds, London, Oxford, 
Sheffield and Wales, the University College, Bristol, the 
Glasgow Technical College, and the Wigan Mining College. 


case. 


Ix the American Journal of Sctence (vol. xx., No. 113) 
Mr. Bertram B. Boltwood quotes a number of analyses of 
minerals containing uranium and thorium, and interprets 


them by assuming that the ultimate disintegration pro- 
ducts of the radio-active elements may include Ivad, 


barium, bismuth, the rare earths, argon, and hydrogen. 
The question is raised whether the quantities of these 
clements actually existing in mature have not been produced 
wholly by some such process of disintegration. 


Ix the Att? dei Lincet (vol. xiv. p. 188) B. Gosio de- 
scribes how the decomposition of exceedingly dilute 
sclutions of alkaline sclenites, or, better, of alkaline 
tellurites, may be utilised as a delicate test for living 


bacterial contamination. Most living bacteria are capable 
of decomposing potassium tellurite with the production 
cf a blackish precipitate, becoming themselves, when viewed 
under the microscope, tinged blackish grey. Dead bac- 
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teria or spores not undergoing actual development are 
totally without action on a solution of the tellurite. The 
test seems to be especially useful for ensuring sterility in 
the case of liquids or therapeutic sera destined for hypo- 
dermic injection. 


Tur many thermoelectric methods which have been 


devised during the past few vears for the measurement of 
very high and of very low temperatures have proved them- 
sclves of a wide and general utility. But hitherto no 
instrument of a similar type has been made available for 
the acenrate measurement uf temperatures between 0° C. 
and 200° C. In the Physical Review (vol. xxi. p. 65) Mr. 
A. de Forest Palmer describes a thermojunction consisting 
of a soft iron wire in conjunction with an ‘ advance ”’ 
wire containing copper, nickel, and iron, by means of 
which temperatures within the extremes named may be 
determined with an error not exceeding 0-04 per cent. 
Such an instrument is easily calibrated, and in certain 
circumstanees can profitably replace a mercury thermo- 
meter uf a corresponding degree of accuracy. 


Le Radium for September (2 année, No. 9) contains 
articles on the influence of the connections on the action 
of vacuum tubes, by M. Charbonneau, on the treatment 
of cancer with radium, by M. Darier, and a summary of 
current work connected with radio-activity. 


Tue Journal of the Royal Sanitary Institute for October 
(xxvi., No. 9) contains articles on the administration of 
the Food and Drugs Act, by Mr. Wellesley Harris, on the 
Waste of infant life, by Dr. Nash, on hygiene in education, 
by Mr. White Wallis, and notes on common parasites found 
in hodies of animals used for food, by Mr. King. 


We have received ‘ Contributions from the Research 
laboratory and Sewage Experimental Station,’? Massa- 
chusetts Institute of Technology, Boston, vol. i., 1g05. It 
contains several valuable papers, e.g. the mode of action 
of the contact filter in sewage purification, by Messrs. 
Phelps and Farrell, determination of organic nitrogen in 
sewage by the Kjeldah! process, by Mr. Phelps, a study of 
the methods in current use for the determination of [ree 
and albumenoid ammonia in sewage, by Mr. Phelps, and 
determination of the number of bacteria in sewage, &c., 
by Mr. Winslow. 


Messrs, F. Viewra snp Sox, Brunswick, have published 
a tourth edition of *‘ Hauptsatze der Differential- und 
Integral-rechnung,”’ by Prof. R. Fricke. 


Mr. W. B. Criive has published a third edition of Dr. 
G. HH. Bailey’s “Second Stage Inorganic Chemistry 
(Theoretical).”’ This edition has been re-written and 
enlarged. 


Tue third, revised edition of ‘‘ Leitfaden fiir das zoo- 
logische DPraktikum,”’ by Prof. W. Wiikenthal, has been 
published by Mr. Gustav Fischer, Jena. The second 
edition of this work was reviewed in Nature of April 24, 
1g02 (vol. Ixv. p. 581). 


Tue first part of a work on ‘‘ Die atherischen Ole,’’ by 
Dr. F. W. Semmler, has just been received from the pub- 
lishers, Messrs. Veit and Co., Leipzig. It is proposed to 
issue the work in twelve parts which will make up three 
volumes, to be completed during next year. The work 
will be noticed when the whole of the parts have been 
received, 

\ turd edition of Mr. Tyson Sewell’s ‘‘ Elements of 
Electrical Engineering *’ has been published by Messrs. 
Crosby Lockwood and Son. The book was reviewed in 
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Nature cf November 20, 1902 (vol. Ixvii. p. 53), and it is 
only necessary to mention that more examples have been 
added to the and that particulars of the 
“ Wright’? and electrolytic meters have been 
inserted. 


appendix, 
other 


A second edition of Mr. J. W. Russell’s ‘“‘ Elementary 
Treatise on Pure Geometry ** ha» been published by the 
Clarendon Press. The first edition of the book was noticed 
in our issue of June i, 1893 (vol. xlviii. p. 101). Besides 
numerous small improvements throughout, other changes 
have been made in the revised edition, und among these 
may be mentioned the re-arrangement of the examples and 
the omission of redundant ones. Each chapter has been 
made independent of following chapters; more use has 
been made of projection in proofs of theorems, and corre- 
lative theorems have been proved by reciprocation. An 
index has been added. 


Messrs. FLATTERS AND GarRNeETT, Ltp., Deansgate, Man- 
chester, have sent us a specimen of new storage cabinets 
made by them for lantern slides. Each drawer of the 
cabinet will hold 100 slides in five divisions, and is fitted 
with brass handle and space for movable card label. 
Single drawers are supplied, and cabinets are made with 
four, six, twelve, and twenty-four drawers. There are no 
grooves in the drawers, but the top edges are cut down a 
little, sa that the slides rise above the edges and can 
readily be lifted out. The cabinets provide a convenient 
and neat means of storing lantern slides. A despatch box 
also submitted by Messrs. Flatters and Garnett is fitted 
at each end with a strip of brass which clasps the cover 
when the slides are in transit, and can be swung off 
immediately the slides are required. This box has the 
usual rubber packing to prevent shock and breakage. 


OUR ASTRONOMICAL COLUMN. 


ANOTHER LARGE SuN-srot.—Another large group of sun- 
spots, the fourth or fifth this year to be visible to the pro- 
tected naked-eye, is now to be seen on the solar disc not 
very far from the centre. The group, which consists of 
a large number of separate small nuclei, is, roughly, 
100,000 miles across its longest diameter, and was first 
seen coming round the limb on Saturday, October 14. 


M. Bicourpan’s EciirsE Resuits.—M. Bigourdan, who 
was placed in charge of the Bureau des Longitudes ex- 
pedition to Stax (Tunis) to observe the recent total eclipse 
of the sun, communicated the preliminary results of his 
observations to a meeting of the Paris Academy of Sciences 
held on October 2. The greater part of his communication 
consisted of descriptions of the instruments employed and 
the conditions they were employed under. 

A coronagraph, designed to take numerous large-scale 
photographs, in order to show the relation between the 
details of the inner corona and those on the corresponding 
regions of the solar disc, became deranged after the second 
plate was exposed, but the two plates obtained show 
numwcrous details of the inner corona. In a second corona- 
graph, of 045 m. focal length and o.15 m. aperture, a 
green glass screen, transmitting only those wave-lengths 
near to A 330, was placed in front of the plate, and the 
exposure made to last throughout totality. The negative 
obtained shows the corona extending for about 30’ from 
the moon’s limb. 

Two spectroscopes having slits much longer than the 
diameter of the solar image were employed, the slits being 
so arranged that the spectrum of the coronal radiations at 
points situated at the ends of the sun’s axis and equator 
respectively might be photographed. Photometric observ- 
ations of the corona, hoth visual and photographic, were 
also made. 

Observations of the terrestrial magnetic elements shnwed 
that the variations caused by the interposition of the moon 
were but small. The shadow bands formed a very striking 
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feature of this eclipse, and were recorded by many observers 
at Sfax as being sinuous, undulating, and nearly parallel. 
They travelled at a rate equal to the average walking pace 
of a man (Comptes rendus, No. 14). 


ATMOSPHERIC ORIGIN OF ‘‘ SHapow Baxps.’’—In_ No. 
4049 uf the Astronomische Nachrichten Signor Y. Zona, 
of Palermo, suggests that the shadow bands observed 


during a total eclipse of the sun are uf a purely atmo- 
spheric origin. He has observed that the rays of light 
projected from a man-oJ-war’s searchlight on to a wall 
severa] kilometres from the ship exhibit just the same 
kind of fight and dark bands that he observed at Sfax 
during the recent solar eclipse. 

Similarly, he noticed that the light from Venus projected 
through a small window on to the opposite wal] of the 
room in which he was seated exhibited the same appear- 
ance. 

Signor Zona suggests that the atmospheric vibrations 
which cause the agitation seen at the sun’s limb, when 


the Jatter is observed directly, are the cause of the 
oscillating bands seen during total ecfipses. 
A SPECTROGRAPHIC DETERMINATION OF THE SOLAR 


PaRALLax.—In Nos. 4048-9 of the Astronomische Nach- 
richten Herr F. Kistner describes in detail a method which 
he has employed to determine the sun’s parallax spectro- 
graphically, from measurements of sixteen lines on each 
of eighteen spectrograms of Arcturus, obtained during the 


period June 24, 1904-January 15, 1905, with the Bonn 
spectrograph. From these measurements he found the 
radiaf velocity of Arcturus relative to the sun to be 


—453+027 km. for the epoch 1904-8, and the value for 
the mean velocity of the earth to be 29-617+0-:057 km., 
the accepted value for the velocity of light in vacuo being 
299865 + 26 km. per second. 

As the solar parallax previously accepted, viz. 8”-S0o0, is 
‘based on the assumption that the earth's velocity is 
29-765 km., and as these two quantities vary proportionally, 
it follows that with a more correct value for the Jatter a 
more refined value for the former may be determined. 

Having made the determination, Herr Kiistner arrives 
at the quantity 8"844+0"-017 as his final result for the 
value of the solar parallax. 


Nova <Aouit-e No. 2.—The results of several recent 
observations of the Fleming Nova are published in No. 
4o4q of the Astrvonomische Nachrichten. 

Prof. Wolf, obscrving on September 17 at Sh. 4-3m. 


(IKonigstihl M.T.), found the Nova's magnitude to be 
9-6, showing a decrease of not quite o3 mag. since 
September 4. 
Dr. Guthnick, observing at Bothkamp, obtained the 
photometric resuits shown in the following table :— 
1995 M.T. Berlin Mag. 1905 M.T. Rerlin Mag. 
Si Gaon SEM: on WOO | Sis Tet aco Sei coo ike? 
x See rOs3h: 10°30 ny UG) ona GPM con TERS 
ap UB ee DOP, coo TOMS) on 2B sco GBs ose UO) 
oy U8) aco tela) 10°52 py BR) ene GP HMMs cnn TODS 


The magnitudes are based on those given for the com- 
parison stars in the Harvard photometric revision of the 
B.D. catalogue. 


LIGHT-VARIATION OF SATURN'S SATELLITES.—From observ- 
ations made on twelve cvenings, Dr. P. Guthnick, of 
Bothkamp Observatory, has determined the phases of the 
magnitude changes of Tethys, Dione, Rhea, and Titan. 

He found that the first named is brightest when at 
easterly elongation (go°) and faintest at about 330°. Dione 
reaches its maximum brightness at 90° and its minimum 
at about 40°. 
go°-120° and a fainter one at 240°, the corresponding 
minima occurring at 180° and 330° respectively. The 
maximum brightness of Titan occurs at 240°, its minimum 
brightness at 20°. In regard to Japetus, Dr. Guthnick’s 
observations confirm the results obtained by Prof. Picker- 
ing, viz. that the maximum brightness of that satellite 
occurs at the western, and the minimum at the eastern, 
elongation. The range of light-variation for each of the 
satellites Tethys, Dione, and Titan is about 0-75 mag., 
for Rhea abunt 1-0 mag., and for Japetus about 1-75 mag. 
(Astronomische Nachrichten, No. 4049). 
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Rhea apparently has two maxima, one at | 


INTERNATIONIL CONGRESS ON RADIOLOGY 
ANID HOSS SION: 


HE first international congress for the study of 
radiology and ionisation, organised under the auspices 
of the Belgian Guvernment, was held at Liége on 
September 12-14. The work of the congress was divided 
into two sections, devoted respectively to physical and 
biological science. The first section dealt with the follow- 
ing questions :—({1) physics of electrons, comprising also 
radiations of all kinds; (2) radio-activity and the accom- 
panying transformations; (3) meteorological and astro- 
nomical phenomena attributable to ionisation, radio-activity, 
and to radiations of different kinds. The second section 
had for its scope the study of the physiological properties 
of the radiations and their application in medicine. 

The opening session of the congress was held in the 
physics theatre of the University of Li¢ge on September 12 
under the presidency of Prof. Kuborn, member of the Royal 
Belgian Academy of Medicine. Among the members present 
may be named Profs. Becquerel, Bouchard, and Bergonie, re- 
presenting the French Republic, Sefior J. Munoz del Castillo, 
officially representing Spain, Drs. E. F. Nichols and W. 
Dicffenbach (United States), Prof. Hurmuzescu (Roumania), 
Prof. Gillon (Italy), Dr. Yankorits (Servia), Lion Sy Thang 
(China), Dr. Arrago (Guatemala), Dr. Ortiz (Argentine). 
Prof. Lassar represented the Réntgen Association of Berlin, 
Prof. Onnen the Royal Society of Batavia, and Mr. Wilton 
the University of Adelaide, South Australia. The follow- 
ing were also present :—Messrs. Birkeland, Himstedt 
(Freiburg in B.), Gariel (Paris), and Legge (London). 

Sir William Ramsay had intended to present an address 
on radio-thorium, but in his unavoidable absence it was 
read on his behalf. M. Becquerel gave a lecture on the 
analysis of the radiations of radio-aetive substances. The 
address will be published in the Conrptes rendus of the 
congress, shortly to be issued by the crganising committee 
(general offices, No. 1 Rue de la Prévate, Brussels). 

On September 13 a genera] meeting was held. Prof. 
Wind, of Utrecht, presented a cummunication on the 
diffraction and wave-length of the u-rays, and demonstrated 
the character of the apparatus designed by his colleague 
M. Haga and himself for the study of this much contro- 
verted question. Prof. Lassar, of Berlin, gave an account 
of the practical application of the new radiations. M. 
Tommasina, of Geneva, described a study of the radio- 
activity produced by atmospheric air (Elster and Gcitel's 
phenomenon), and papers relating to the therapeutic action 
of the X-rays and of radium were read by Drs. Bergonic 
(Bordeaux), Dieffenbach (New York), and Sassabian 
(Philadelphia). The latter’s hands, owing to their frequent 
exposure to the radiations used for therapeutic treatment, 
have during the past few years undergone characteristic 
changes. 

The following papers of noteworthy interest were pre- 
sented at later meetings :—Remarks relative to the termin- 
ology of ionisaticn, Prof. de Hemptinne (Louvain); dis- 
ruptive discharge in gases at high pressures, Prof. Guye 
(Geneva); the spectroseopic study of radium light, Prof. 
Himstedt (Freiburg in B.); the kinetic theory of the 
electron serving as a basis for the electronic theory of 
radiation, Dr. Tommasina (Geneva); on the radio-active 
constituents of sediments from Echaillon and  Salins- 
Moutiers, Dr. Blanc (Rome); a new apparatus for deter- 
mining the radio-activity of spring-waters, Dr. H. Sieve- 
king (Karlsruhe); Moser’s radiations, Prof. Piltschikoff 
(Kharkoff); discharge phenomena caused by X-rays and 
radium radiations, and the transformation of these rays, 
Prof. Hurmuzescu; critical observations on the theories of 
atomie disintegration and chemicophysical dissociation, 
Prof. Mufioz del Castillo; the method of transmission of 
excited activity to the kathode, Mr. Makower (Manchester) ; 
radio-activity of the lava from Vesuvius (eruption of 1904), 
Dr. Tommasina; on the change of properties of the 
chemieaf elements, Prof. Fabinyi (Kolozsvar, Hungary) ; 
(1) the experimental methods of studying the transform- 
ations of the X-rays and the secondary rays resulting there- 
from, (2) classification and mechanism of the different 
electric phenomena caused by the X-rays, Prof. Sagnac 
(Paris); absorption phenomenz of radium and polonium 
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rays, Prof. Riecke (Géttingen), paper presented by Dr. 
Emil Bose. : F 

Limitations of space prevent the enumeration of papers 
not read at the congress but accepted for insertion in the 
Comptes rendus, as well as of the communications read 
before the biological section. The final meeting of the 
congress was held on September 14. After several interest- 
ing communications had been read, including one from 
Sir William Huggins, presented by Prof. Becquerel, the 
following motion was put before the meeting by the 
exeeutive of the congress, aeting at the wish of Prof. Jose 
Munoz def Castillo :— 

The International Congress for the Study of Radiology 
and Ionisation assembled in plenary session at Liége on 
September 14, 1905, considers that, although State regula- 
tion and protection may sometimes impede free research 
among men of science, it is, however, necessary that 
(sovernments should, without creating monopolies, be 
brought to apply to radio-active substances the same legis- 
lative measures that prevent the monopolisation of other 
useful substances, and should guarantee by the play of 
economic laws free scientific research and the application 
of these substances to the treatment of the sick; and con- 
siders also that it is desirable to be able to advise or remind 
the Governments of the importance of these measures and 
that a permanent commission invested with powers by the 
actual congress, an assemhly of men of science devoted to 
the study of these questions and belonging to different 
countries, would carry weight .in discussing with public 
authoritics matters appertaining to the needs of science or 
the requirements of the sick. It has therefore decided 

(1) That an international commission for examining all 
questions of general interest relative to radio-active sub- 
stances shall be instituted. . 

(2) That the commission shall) meet regularly each year, 
and may be convened on any exceptional occasion by the 
president, acting with the majority of the executive. 

(3) That it shall organise periodically international 
congresses, to meet every five vears, and shall also be 
empowered to convene the congress in extraordinary 
session, . 

(4) That the members of this commission shall be subject 


to re-election at each meeting of the International 
Congress. ‘ b 


HWIGUS (OOAULISIUEIEIDES (OVE SODRIENE 
STAFFORDSHIRE. 
HE memoir described below? contains detailed accounts 
of the coaltields of North Staffordshire, especially 
those af the Pottery and Cheadle Coalfields. -The re-survey 
on the 6-inch scale was commenced in 1898 and completed 
in 1901. THe present voltime,. which: contains detailed de- 
scriptions furnished by each geologist of the area surveved 
by hintself, has been largely written and edited by Mr. 
Gibson, who personally carricd out the greater part of 
the field-work. It was pointed ‘out by Beete Jukés long 
ugo that, so far as the higher:portions of the Coal-measures 
were concerned, North Staffordshire provided the type de- 
velopment of the Midlands.. Mr. Gibson has now estab- 
lished in that region a definite stratigraphical sequence in 
the comparatively barren strata which conformably overlie 
the productive Coal-measures, and he has also proved that 
the same sequenee may be recognised in the other ecoal- 
fields of the Midland area. 4 
The chief points of interest are contained in chapter iv., 
which deseribes fully the determination of the’ Newcastle- 
under-Lyme group, the Etruria Marl group, and the Black 
Band group, and more particularly the’ removal of Hull's 
““Salopian Permian” into the Carboniferous. .\ full 
account of the paleontological and stratigraphical evidence 
on which this change is based is given at pp. 53 to 55. 
The evidence shows that the Salopian Permian of Staffard- 
shire, Denbighshire, Worcestershire, Warwickshire, and in 
ill probability Lancashire, occurs as the highest group of 
a definite sequence everywhere overlying the higher beds 
of the true Coal-measures, but never discordant to them, 
1 “ Memoirs of ihe Geologica y 
Siaffordshire Coalfields." ae WV ete wit Cones noe 


Barrow, C. B. Wedd, ‘and J. Ward. Pp, viit 3 with t Col d Ma 
and 6 Plates. (London: Edward Stanfard, teens Price Ge oa au 
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and that the Salopian Permian on either side of the 
Pennine Chain conforms to the Coal-measures, but is un- 
conformably overlain on the eastern side by the Magnesian 
Limestone series. 

It has been found advisable to adopt purely descriptive 
terms for various subdivisions, and for similar reasons the 
expressions Upper, Middle, and Lower Coal-measures have 
not been adopted, since the positions of the palwontological 
boundary lines whieh give a definite significance to the 
terms have not been determined with accuracy. Since the 
memoir was written, Mr. R. Kidston has contributed a 
paper to the Geological Snciety on the divisions and corre 
lation of the upper portions of the Coal-measures, in 
which he proposes the name ‘ Staffordian”’ for the series 
inefuded between the Black Band group and the Newcastle- 
under-Lyme group, while the Keele group and similar beds 
in the Midland coalfields, hitherto referred to the Permian. 
system, are classed with the Radstock group, previously 
called Upper Coal-measures. The distribution of the 
plants certainly favours such a classification, but there is. 
evidence which seems to show a gradual passage of one: 
group into another, and Dr. Hind, who has devoted con- 
siderable attention to the study of the jamellibranchs, is 
not in favour of the proposed subdivision. 

One of the most pleasing features is the accurate and 
complete description of the paleontology, which is treated 
in detail by Mr. John Ward, and is accompanied by full 
lists, with six plates, of the common fossils of the Coal- 
measures. The Pottery Coalfield has long been recognised 
as an unrivalled field for the study of Carboniferous fishes, 
the study of which has to some extent overshadowed the 
examination of a numerous and varied series of molluscan 
remains and the equally abundant flora it has yielded. 
In this section Dr. W. Hind has given Mr. Ward a great 
deal of assistance. The fossil fishes have been named by 
Dr. Traquair and Dr. Smith Woodward, while the plants 
have been dealt with by Mr. Iidston. A complete geo- 
logical bibliography of the North Staffordshire coalfields, 
covering fifteen pages, forms a valuable appendix. 

The Triassic and Glacial deposits are described in 
scparate chapters, and the economic products of the Pottery 
Coalfields are treated in chapter xil. The fatter account 
includes the consideration of the future coal supply of the 
district from the concealed coalfield, to which consider- 
able attention is paid. In addition descriptions are added 
of the local building stones, clays, and marls, supplemented 
by an enumeration of the chief source of water. 


H. W. Hecues. 


THE DIST RIBGHON OER ONG ite 


WENTY-SIX veaurs ago, at the meeting of the British 
-Association at Shetficld, August, 1879, a lecture, on 
‘Electricity ax a Motive Power,’’ was delivered to some 
thousands of werking men, and, for the first time, they 
realised that forks and spcons could not only be plated 
with the clectric current, but eould also be polished with 
a brush nrade to spin with the same agency. 

The, sea of upturned faces beamed with delight when 
Jack, their popular comrade, stepped on to the platform, 
took the iewly plated spocn in his hands, and burnished it 
—a pair of thin wires tied to a church steeple being the 
only connecting link between the dynamo machine in a 
neighbouring werxs—ordinarily used there for electro- 
plating—and the electro-motor driving the polishing brush 
in the .Wbert Hall, Sheffield. 

But an electro-motor is only a toy, thought my audience ; 
nobody could construct an clectro-motor that we could 
not stop with our hands; and ut the end of my lecture 
they actually tried, and—wondered. 

“As fur as 1 am aware, it was at that lecture that the 
following composite suggestion was first put forward—to 
obtain economy in electric transmission of power the current 
must be’ kept small, while to transmit much power the 
electric pressure between the conducting wires must be 
made large; and, lastly, to secure safety and convenience 

T Lecture delivered on Tuesday, August 29 at a meeting of the British 
Association in Johannesburg, by Prof. W. F. Ayrton, F.R.S., and illus- 
trated with many experiments +n moving machinery, diagrams and 


lantern slides, two lanierns keing used, in the American fashion, for 
enabling pictures to he contrasted on the screen. 
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in working, this high. presstire must be transformed down 
into a low one at the distant end of the transmission 
system. | . 

But what did high pressure—produced with a dynamo— 
mean twenty-six years ago? Why, three or four hundred 
volts—what, in fact, is called low pressure to-day—a pressure 
less than is now often used for lifts in buildings, pumps in 
mines, and tramears in streets. And how was it proposed 
to transform this so-called high pressure into a low one? 
Why, f suggested mechanically coupling a 4oo-volt direct- 
ctrrent motor to a §o-volt direct-current dynamo—the 
device that has since been called a ‘‘ motor generator "'— 
and such a combination was shown in operation at that 
lecture. : 

But it was in Paris, at the Palais de f’Industrie, the 
home of that electrical exhibition of 18%: which has now 
become classical, that modern electrical engineering was 
born, and shortly afterwards Punch exhibited the young 
infant thriving, and imbibing liquid nourishment from a 
storage cell. 

“What will he grow to?’ says the picture. What has 
he grown to? Aladdin’s ring, Aladdin’s lamp—whose 
slaves brought a fortune to him, and a fainting fit to his 
mother—were but poer magic makers compared with the 
ring evolved by Gramme and that boy, Paccinotti—com- 
pared with the lamp constructed by those veterans Edison 
and Swan. 

In the ‘Arabian Nights’’ it is stated that Aladdin's 
would-be uncle, the noted and learned African magician, 
Iknew that the wonderful lamp was not fed with oil, and 
he anticipated by many centuries the plan for reconciling 
the inhabitants of Johannesburg to having the electric 
pressure in their houses raised from 110 to 230 volts— 
for did not he, like the municipal African magician, offer 
“new lamps for old? ”’ 

Ix is also described how the lamp enabled Aladdin to 
curry off the Princess Badreulboudour, and the wicked 
uncle to transport the palace. But electric traction has 
carried off whole neighbourhgods out of cities into suburbs, 
and, by transporting hundreds of thousands daily, has 
helped tu solve the problem of housing the working class; 
while electric distribution of power has discovered, not 
caves of buried jewels, but waterfalls of ever-flowing 
wealth. 

At the mines near Silver City, Idaho, for example, coal 
had rcached «seventy shillings a ton, wood thirty-six 
shillings a cord.’ For years the distribution of power was 
by donkeys, or by long teams of horses slowly hauling 
heavy loads of wood up the mountain road; and then the 
magician of this, the electric age, came to Idaho, and 
what those mines need—power, clean, dustiess, weightless 
pewer, now courses up the mountain side from Swan Falls 
on Snake River in the valfev below. What fairy of old, 
who could change dead leaves into jewels, ever worked 
such beneficent wonder? See how proudly those posts fook 
down upon their conquest of the past. For have they not 
brought an end, not merely to wasteful extravagance in 
litting fuel up to those mines, but also to needless toil 
for tired cattle ? ' 

In s:SSo, when the boy Electricity was five, the babe 
Johannesburg was born, and the two youngsters have raced 
along neck and neck. To-night | will tell you something 
of their lives. 

Nine years after that first lecture, the British Association 
honoured me by asking for another. In 1888, however, 
it was beginning to be realised that a.pressure of 2000 
vclts between electric mains might not make too great a 
calf cn the ‘funds of fife insuraricé companies. Alternate 
current transformers had come into use; Ferranti was 
employing them practically, for distributing electric current 
from the Grosyenor Gallery, Bond Street. A ‘ transform- 
ution scene’’ Lord Kelvin called the apparatus at that 
lecture. The male white population of Johannesburg was 
now— 2000. 

But, although current, at 100 volts pressure, 
beginning -to be distributed fur electric lighting, the 
tribution of power for working electro-motors was 
but a dream of the future. 

In exactly a decade after the Paris Electrical Exhibition 
of i881 came the Frankfort Exhibition of :891. More 
than ten times 2000 volts was there used to transmit more 


NO. 1877, vel. 72) 


was 
dis- 
still 


WAL ORE 613 


than 100 horse-power, more than 100 miles, with more 
than 75 per cent. efficiency. 

\ death’s-head and cross-bones were painted on every 
post along that 10q miles of railway line, Lautfen to 
Frankfort, for he who should touch these bare wires, with 
a pressure of 25,000 volts between thein, secured electrocu- 
tion; and a similar suggestion of mortality greets the way- 
farer—in his own language, be he English or Dutch—on 
the posts of the Rand Central Electric Works. 


1682 1883 1886 189¢ 
Hirschau Vizille to Creilto Lauflen to 
to Munich Grenoble — Paris Frankfcrt 
He Tos 
Pressure at transmitting | 
endin volts... ... 700 3000 1 60CcO 25,0G0 
Horse-power delivered | 
by electro-motor ... 55 i 52 114°2tolamps 
Distance in miles... 35 8°75 35 108°7 
Percentage commercial 
efficiency of trans- 
MISSION ee ee 36 62 45 75°3 
Diameter of line wire : 
in inches... @18 o07'07g o'2 3 wires each 
of o'rss 
Material of wire... ... — Silicium Copper Copper 


bronze 


The table shows that the use of higher and_ higher 
pressures has enabled larger and larger amounts of power 
to be transmitted longer and longer distances, with greater 
and greater efficiency, that is, with less and less waste. 
Now, why is this? 

The electric current, as you know, is used for lighting 
buildings, driving machinery, propelling cars and trains. 
But throw away the notion, if any of you stiff have it, 
that electricity is a kind of gas, or oil, or fuel that is used 
up in these operations. The common expressions, buying 
electricity, consuming electric current, are most misfead- 
ing, for just as much electricity flows away per minute— 
through the return conductor—from your electrically lighted 
house as flows to it through the coming conductor. H, 
therefore, it were electricity that you had undertaken to 
pay for, you must have made a very bad bargain, because 
you do not retain the smallest portion of what you would 
have agreed to purchase. ; 

The electric current is like a butcher’s cart carrying 
round meat—you no more consume current than you con- 
suine cart. It is not the vehicle, but what it leaves behind 
that the consumers buy—meat in the case of the butcher's 
cart, and energy in the case of the electric current. 

Exactly the same considerations apply to the distribu- 
tion of power, with air at jo Tb. pressure per square 
inch, to the thousands of rock drills on the Rand, to the 
distribution of power with water at 425 lb. pressure per 
square inch down the shaft of the Rietfontein Mine, and 
at 750 Ib. pressure in the workshops of the Central South 
African Raifways at Pretoria. ° 

The energy conveyed with air, with electricity, or with 
water is made up of three factors~ (1) the current, (2) the 
time during which it flows, and (3) the pressure under 
which it flows; while power depends on the current and 
the pressure only. j 

Few words ure used more vaguely than this one 
“power.’’ Before starting for South Africa some of us 
gaye someone a power of attorney; we came on a ship 
of 12,000 horse-power ; the voyage did us a power of good ; 
at the concert on board we sang of the power of fove. 

In engineering, however, power has one very definite 
meaning—the rate of doing work—and a stream of air, of 
electricity, or of water exerts much power, that is, works 
rapidly, when it quickly loses pressure, or head. Quickly 
losing one’s head, however, is not characteristic of large 
brain-power, and the power exercised by those who sit in 
high places is often much in excess of their rate of doing 
any kind of work. 

When water has but a few feet of head, the quantity 
flowing over a water-wheel must be large if much work 
has to be done. But since the water usually comes to a 
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low pressure whcel along an open stream, and flows away 
again also along an open stream, no expense has to be 
incurred in laying down large pipes. If, however, it were 
necessary to distribute much power over considerable 
distances through a pipe conveying such low-pressure 
water, the pipe would not only have to be long, but of 
large cross-section, and, therefore, very bulky and costly. 
For example, this model is a full-size representation of the 
transmission of only one horse-power with low pressure. 

On the other hand, if the water possesses considerable 
heud, the transmission pipe may be of small diameter. In 
this second model the three-cylinder pump produces a 
pressure of 425 Ib. per square inch, exactly the pressure 
used in the hydraulic transmission of power down the 
shaft of the Rietfontein Mine, and with that pressure less 
than four gallons of water flowing per minute through 
this three-quarter inch pipe gives as much power to this 
turbine as would he delivered by $25 gallons pouring per 
minute over this water-wheel four feet in diameter. 

The water pressures in these two illustrations bear about 
the same proportion to one another as the electric pressure 
in the Lauffen-to-Frankfort transmission bears to the 
electric pressure usually maintained between the terminals 
of a lamp in Johannesburg. 

The value of using pressure water is grasped when you 
realise that at the Rietfontein Mine, by circulating about 
85 gallons of water per minute, at 425 Ib. pressure per 
square inch, through a pipe 16 square inches in cross- 
section, not only is the circulating water all returned to 
the top of the mine, but in addition 144 gallons are 
pumped up per minute from a depth of 546 feet through 
u pipe 3%} square inches in cross-section. 

The water supplied by the London Hydraulic Power 
Compaay at 1700 feet head, although not filtered, costs 
nearly four times as much pcr gallon as the filtered water 
furnished by the Metropolitan Water Board. In England 
dirty pressure water is u relatively costly commodity, 
sparkling drinking water a relatively cheap liquid. In 
Johannesburg, on the other hand, until quite recently, the 
charge for drinking water was ten shillings a thousand 
gallons, plus two-and-six a month for meter rent, or about 
twenty times the London rate—the temptation to drink 
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other things in Johannesburg must have been very great. | 


Now, since the establishment of the Rand Water Board, 
it is six shillings a thousand gallons, which, without meter 
rent, is still ten times the London price, so that liquid 
with a head in London is still cheaper than plain drinking 
water here. 

In the distribution of power, current and pressure are 
equally important. It is not merely because, even this 
month, August, after a phenomenally dry season, about 
5,000,000 gallons of water are rushing per minute over the 
Victoria Falls, but it is because this water also thunders 
down about 380 feet that these falls are a potential source 
of power. 

The Howick Falls, near Pietermaritzburg, have nearly 
ats much head as the Victoria Falls, and twice as much as 
Niagara, while a syphon of soda water, when the gas is 
first pumped in, holds its head higher than any of the 
three. But, although in Johannesburg you probably pay 


a shilling for a syphon of soda water as an energy-pro- | 


ducer in man, it is not worth 1/10,000th part of a penny 
a3 an energy-producer in a turbine, there is so little of it 
—only a pint and a half. 

Probably, like myself, you have heard vague comparisons 
made between the power of the Victoria and the Niagara 
Falls. Now, what is the true camparison ? 

The flow at Niagara varies at different times of the year 


from about 62 to 104 million gallons per minute. At the | 


Victoria Falls the flow can be as little as one-twelfth of the 
smaller number—for it is so now; and some authorities, 
well acquainted with the spat, say that at the end of another 
three months the flow will only be half of even that. The 
mean available drop at Niugara is about 160 feet; at the 
Mictoria Falls about 380 feet. Hence, while the minimum 
Niagara flow represents about 3 million horse-power, the 
present Victoria flow represents about 580,000 horse-power, 
or only about one-fifth of the Niagara flow. Further, if 
those who predict the flow of the Zambesi sinking to some- 
thing like 2$ million gallons per minute in November are 
true prophets, the Victoria Falls will then only give out 
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one-tenth of the 


about 300,000 horse-power, or, 
minimum that Niagara produces. 

fn all that precedes, 1 have taken the full power of the 
direct drop in each case; that is, I have assumed in each 
case the intake to be close to the main drop, and f have 
deducted nothing for inefficiency of machinery. 

Now, how exactly docs the efficiency in the electric 
transmission of power depend on (1) the pressure, (2) the 
power transmitted, (3) the length of the transmission linc, 
and (4) the resistance of the conductors composing it? 

The very simple approximate formula connects these 


quantities :— 


say, 


Percentage / Resistance 
toss of | _ Horse-power transmitted eamitesse ees mile of alt 

power on ~~ 3 (thousands ol volts)}# the conductors 

the road. in paraltel. 


This formula tells us that as long as the clectric pressure 
is limited to some 10,000 or 11,000 volts—a_ pressure boldly 
used us early as 1897 by the Rand Central Electric Works, 
and at the Moodie Mines, near Barberton, but the one 
that is still the maximum sanctioned in Great Britain—it 
will not be possible, even with a pair af conductors of 
good copper, each as thick as the one f hold in my 
hand, viz. three-quarters of an inch in diameter, to 
transmit more than about booo horse-power, or to transmit 
that power more than about 10 miles, without the loss on 
the roud exceeding 10 per cent. 

The actual efficiency will, of course, be less than 90 per 
cent., since there will be losses also in the machinery ut 
each end of the transmission system. 

If, however, the electric pressure be doubled, that is, 
raiscd to 20,000 volts, then through this pair of con- 
ductors (kindly put up by the Transvaal Technical 
Institute, to bring power from their dynamo room to this 
hall), which are not much more than one-fifth of the 
cross-section of the former, and therefore not much more 
than one-fifth of the cost, as regards copper, we can 
transmit 2700 horse-power 23 miles, and still only lose 
to per cent. on the road. 

Now Brakpan, where is the generating station of the 
Rand Ccatral Electric Works, is almost exactly 23 miles 
from Johannesburg. Six wires come thence to Johannes- 
burg, three of which may be likened to the going con- 
ducior, and three to the return in a two-wire system like 
this, also any three of those wires have a joint cross- 
section rather larger than three times the cross-section of 
this. Hence, with 20,000 volts, about 8000 horse-power 
could be sent to Johanneshurg from Brakpan through the 
existing wires with only 10 per cent. loss on the road, or 
about 3400 horse-power (which is rather more than the 
entire maximum output of that generating station on uny 
occasion last year) could be sent with only 4 per cent. Joss. 

f should have liked to show you this experimentally, 
but Mr. Reunert, Principal Hele Shaw, and Prof. Dobson, 
who, since my arrival, have so kindly put themselves to 
so much trouble to give expression to my wishes, might 
have thought me a fittle exacting had f asked for a lecture 
hall big enough to include a transmission line from 
Brakpan; and so, instead of this pair of conductors con- 
necting two places 23 miles apart, 1 am going to employ 
a pair of extremely fine wires, each less than 1/100th of 
the diameter, that is, less than 1/10,o00th of the cross- 
section—so fine, in fact, that you cannot see them. 

Switch on the current, more than 100 lamps glow. Now 
think of a wall of lamps ten times as high, then ten times 
as wide, and then six times as big as all that, and you will 
have 2700 horse-power; and that is the power which, put 
into this pair of wires 23 miles away, say at Brakpan, with 
this pressure of 20,000 volts, will cause about 2400 horse- 
power to come out at Johannesburg. 

This experiment of transmitting five horse-power across 
the hall is the neurest approach to wireless transmission 
of power that I have ever seen. But there are wires, 
although invisible, for if J male them touch at one point 
with this long stick a flash occurs above your heads, and 
the glow lamps on the platform go out. 

1 directed your attention to the fact that in SSS the 
male population of Johannesburg was 2000. By 18go, 
according to the census taken that year, it had grown to 
32,387. Now, curiously enough, in 1897 two transmissions 
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were arranged for at 33,000 volts—the one at Crofton, 
Califernia, and the other at Redlands, California; and 
no pressure higher than that used on the Lauffen-Frank- 
fort transmission seems to have preceded this 33,000 volts 
uinvwhere in the world. Indeed, it would almost appear 
as if electrical engineers were waiting to use a higher 
pressure than 25,000 voits until the publication of the 
census of Johannesburg. 

In i898 the highest working pressure in the world was 
40,000 volts for a 34-mile transmission at Provo, in Utah, 
and the male white population in Johannesburg was also 
ubout 40,000. Then came the war, and volts beat white 
man, for, according to the census of last vear, while the 
white male population was 52,106, there were several 
«examples of transmissions at 60,000 volts, as seen front the 
fullowing table. 


Pressure 

- mission power & $FaNs+ 

Year From To (Celine ieee. Wena ein 

‘in miles mitted aie 

1897|Crofton — Californian = eles) 
>, {Redlands — +B — = ~ a 

_ Bangalore |India 2 4,300 35,000 

1898) Provo — Utah 32 — 40,000 
— |Gromo Nembro Lombardy 22 3,300 ;, 
— jLogan SaltLakeCity]Utah 150 | 2,600 ,, 

— |Canyon Ferry Butte Missouri 79 | 5,700 50,000 
— |Shawingan Montreal Canada go |t5,000 ,, 

— |Moutiers Lyons France 112 — 57,600 

— |Spokane Washington _ 100 | 3,000 60,000 
— — (Guanaguato |Mexico 104 | 4,000 ,, 
— |Electra ‘SanFrancisco|California 147 |10,000 ,, 
— |Colezate Stockton aH 215 See oy 


But with the influx of the white members of the British 
Association doubtless the tide will turn, white man will 
make a spurt and catch up electrie pressure, and in this 
respect, at any rate, the Witwatersrand will become a 
white man's country. 

Indeed, not only have various successful 60,000-volt 
transmission schemes been carried out, but the Kern River 
Power Company in California is constructing one for 
transmitting 4020 horse-power over 110 miles at 67,500 
volts. 

Transmission at 67,500 volts over r10 miles. Why, when 
the new railway—Brakpan to Witbank—is completed, 110 
miles will be 20 more than will separate the Rand from 
the coalfields at Witbank-—fields that produce such good 
coal that the Central South African Railways have con- 
tracted to purchase 84,000 tons during this year, at six 
shillings per ton at the pit’s mouth. Now, at a pressure 
of 67,500 volts, these two small wires could, without 
becoming too warm, bring about 9000 horse-power from 
Witbank and deliver 7600 of it to the Rand. 

Or if six wires were used like those now employed by 
the Rand Central Electric Works, then, at 67,500 volts, 
qooo horse-power might be put in at Witbank and only 
5 per cent. lost on the road, that is, about 8550 horse- 
power delivered on the Rand. 

But the insulators would have to be placed much farther 
apart than on the existing Rand posts to prevent the start- 
ing of a brush discharge between the wires—a subject to 
which IT will return. 

You will now grasp why in 1895, ten years ago, it was 
a bold and pioneering policy to equip the Rand Central 
Works for 1o,ooo volts, and to use 13,000 volts during 
times of full load, and why in 1905 the recommendation 
of some advisers to distribute power at only 10,000 volts 
to the proposed substations of the contemplated 57 miles 
of electrified railways—Springs to Randfontein—is most 
retrograde of those advisers to the railway. 

In 1879, a firm of electrical contractors, well known 
then, and equally well known now, told me that they had 
been asked to tender for the construction of an electric 
transmission system to convey a comparatively small 
amount of power ro miles. But since they considered that 
they could not possibly hope to deliver more than half, 
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while, in practice, they feared that they would only succeed 
in delivering much less, the proposal had to be ranked 
with the exploits of Gulliver and Baron Munchausen, and 
so even that firm declined to tender. To-day, twenty-six 
years later, electric power is, Irom an engineering and 
from a business point of view, being successfully trans- 
mitted 232 miles—nearly as far as some of you took 
fifteen hours the night before last in being transmitted 
from Ladysmith. 

Now, how are these electric pressures of 10, 20, 30, 40, 
50, 60,000 volts produced? Why, by means of the alternate 
current transformer, which does for electric power exactly 
what the lever does for mechanical power. Lxert a small 
force through a long distance at the long end of this lever, 
and you have a large force exerted through a_ short 
distance at the short end. Apply a small electric pressure 
with a large current at one side of this transformer, and 
you have a large pressure with a small current at the 
other. But there are no moving parts, therefore the 
arrangement is called a ‘‘ static transformer.’’ It requires 
no adjustment from day to day, therefore it may be kept 
entirely immersed in oil to improve its insulation. 

Such statical transformers I used to step up the pressure 
from 100 to 20,000 volts at the transmitting end, and to 
step down the pressure from 20,000 to 100 volts at the 
lamp end in the last experiment. Everything looked quite 
harmless until 1 intentionally brought the transmission 
wires into contact. So does the transformer, immersed in 
a huge cylinder of oil, now projected on the screen, 
although it regularly produces 60,000 volts, and can supply 
1100 horse-power at that pressure. So does this water- 
cooled transformer (the interior of which is seen in an 
X-ray picture to the right, and the exterior to the left), 
although it can supply 2000 kilowatts, that is, 2700 horse- 
power. Its size can be realised by comparing it with the 
tiny transformer by its side—the size of the one which lL 
have on this table. 

60,000 volts, well, what of it? some of you may say. 
It cannot start a discharge between even sharp needle 
points separated by a greater distance than about six 
inches, and some of you have produced such a spark with 
an electrical machine—! am producing such a one now. 

But each time that a spark passes between the terminals 
of the electrical machine the pressure is relieved, so no 
are is maintained. Bring the terminals of that transformer 
within six inches of one another, however, and a roar- 
ing are of 2700 horse-power will be kept up, dealing de- 
struction around. 

Let me show you a spark started with a 70,000-volt 
transformer when supplied with only one horse-power. 
What a banging is produced. Now picture to yourselves 
whut would be the result if the power were not of one, 
but of 2700 horses, such as that transformer can furnish. 

The photographs show the sort of discharge that may 
occur over the surface of an insulator 1 foot high—such 
as is used on a high voltage transmission line—when the 
testing voltage is 80,000 in this case and 105,000 in that, 
and when there is plenty of power to maintain the are. 
It is veritable lightning, not a mere flash, but a continued 
flame; and the sort of insulator that is used in practice 
for a 7o,noo-volt transmission is realised by looking at the 
specimens, which are only intended for 10,000 volts. 

There is nothing new in high voltage by itsel[—it existed 
in the period of the frictional electrical machine more than 
100 years ago, but it was associated with only a very small 
current ; next, dating [rom the development of the dynamo, 
came the low voltage large current period; and now we 
have entered on a third era, the high pressure moderate 
current period, that is, the period of high pressure com- 
bined with horse-power. 

Next I come to a very important question, and one that 
merits far more consideration than it has yet received. 
There are two kinds of electric current—direct current 
and alternating current. Direct current is like a con- 
tinuously flowing stream of water, such as, for example, 
the one that flowed through this pipe and drove this 
turbine. Alternating current, on the contrary, is like this 
band, which, although swinging backwards and forwards, 
also turns a wheel in one direction at the other end. Now, 
which kind of electric current should be used for the dis- 
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tribution of power cver long distances? Tractically, every 
electrical engineer will at once reply, alternating, of course. 
Well, I am going to preach heresy. I say direct current! 

The alternating current has undoubtedly the great 
advantage that a motor can be constructed with no rubbing 
electric contacts, every wire may be permanently soldered 
in position, a condition of considerable importance in dusty 
places like mines. Here is such a motor—the first poly- 
phase motor ever sent [rom America to Europe, the first 
ever scen in Great Jrituin, constructed seventeen years 
ago by Tesla with his owa hands, when he was too poor 
to employ a workman. } 

Another advantage possessed by an alternating current 
is that aa alternating current dynamo can be constructed 
to produce a large horse-power at a high voltage, and 
further, as we have already seea, this alteraating voltage 
can be transformed into a still higher one without the use 
of moving machiaery. 

This is one of the five largest dynamos in the world. 
Its size you caa bettcr estimate by looking at the riag stand- 
ing on end, now projected to the lelt. The latter is the 
stationary portion of a 5000 horse-power horizontal shaft 
dynaaio, while the photograph to the right is that of a 
vertical shaft machine of double that power, viz. a dynamo 
that can develop io,o00 horse-power at a pressure of 
11,000 volts. Fifteen years ago, Ferranti—the Brunel of 
electricity—spent a mint of money constructing some ol 
the parts of a 10,000 horse-power, 1u,o00 velt alternator, 
which were, however, never put together. This dyaamo 
projected oa the screen stands complete, with its four 
sisters, in the Canadian Niagara Power House, aad the 
tests already made show that its efficiency reaches the 
extremely high value of 98-2 per cent., that is, 1-8 per 
cent. of the power developed is sufficient to cover all 
losses. Ferranti’s dream is more than realised, and the 
old story is repeated. We break up the pioneer leviathan, 
the Great Eastern steamship, as a great uawieldy giant 
very weak in its knees, a little later we build the Baltic, a 
third as large again, and with twice the engine power. 

Without any transformation at all, these dynamos will 
economically drive machines some miles away, and, with 
the pressure transformed up Irom 11,000 to 60,000 volts, 
power will be distributed in Toronto, 85 miles away from 
the falls. 

Contrasted with this, no single large direct current 
machine has ever been constructed to generate more than 
about 3500 volts, and no means is known for efficiently 
converting a direct current voltage into a higher, or a 
lower ane, without the use of moving machinery. 

So far, thea, my case seems weak! The advantages ol 
using great clectrie pressures we have seen. Are there 
aay disadvantages? This is a disadvantage, the risk of 
piercing the insulation! See how thick the insulating 
material has to be on cables, how far apart the conductors 
have to be placed, even whea the cable is intended for 
only 10,000 volts. But does this consideration supply any 
argument for or against the use of one kind of current 
rather than the other? Small current and high pressure 
must be used for the economical transmission of power 
over loag distances, whether the curreat be alternating or 
direct, 1 agree; but, ladies and gentlemen of the jury, I 
submit that, while [rom the point of view of economic 
transmissioa, 60,000 volts alternating means exactly the 
same as 60,000 volts direct, from the point of breakdown 
of the insulatioa, 60,000 volts alternating is as bad as 
85,000 volts direct, indeed may be worse than 100,000 
velts direct. For an alternating current consists of waves 
like the waves of the sea, Ia a storm, the waves may 
be runaing mountains high, and yet the average depth 
of the sea remains the same as in a calm, But what does 
it benefit the poor passengers, when tossed helplessly back- 
wards aed forwards in their berths, and fecbly calling 
“steward,’’ to be assured that, although the waves be 
peaked, and the maximum elevation large, the square root 
of the mean square of the amplitude of oscillation is quite 
consistent with perfect internal tranquility? And so feels 
the poor insulating material—the mean electric pressure 
may aot be very large, and yet the crests of the waves 
may he sa high, and the troughs so low, that its strength 
cannot stand the electric tossing. 

Fach of those waves of electric pressure on the diagram 


NO. 1S77.4OU87 2 


NA URL 


[OcTOBER 19, 1905 


gives the same reading on a vollmeter, but the peaked one 
has far more destructive action than the flat topped one. 

But there are other disadvantages in the use al 
alternating curreat. This coil of wire represents one of 
the conductors which, when unwouad, might join two 
places, the one where incandescent lamps (for example) 
have to be made to glow, and the other where is the water- 
power which drives the dynamo that generates the current. 
lf a direct pressure of 100 volts be applied at one end of 
the system, the lamps at the other end glow brightly, as 
you see, whereas if now | apply an alternating pressure, 
although of exactly the same value, the lamps are quite 
dull. 

The explanation of this striking difference is that in 
such a case only a fraction of the alternating pressure is 


used in making the lamps glow, the remainder being 
employed ia maintaiaing a rapidly reversing magnetic 
field. i = ae 


This magnetic effect—this self-inductive effect as it is 
called—is small if the going and return conductors be 
straight, short, and near together. But if the distance 
over which the power is ta be transmitted be long, the 
wires abviously cannot be short, and if to obtain ecunomy 
high electric pressure be used, the wires canaot be put 
very near together, siace that would lead to a brush dis- 
charge through the air from one conductor to the other, 
producing leakage. 

Indeed, the miaimum distance that must separate the con- 
ductors has to be increased very rapidly with the pressure 
ualess their diameter is greatly increased at the same time. 
The table gives this mininium distance for conductors 
1,10th, 2/1aths, and 4/1oths of an inch diameter re- 
spectively, and it will be seen that increasing the thick- 
ness of the wire greatly diminishes this minimum. For 
instance, at 80,000 volts, doubling the thickness of the 
wire from 1/5th to 2/s5ths of an inch diminishes the mini- 
mum distance from 64 feet to 133 inches. 


JOHANNESBURG. 


Elevation, 568g feet, January, 1905. Barometer, 
24.3 inches. Temperature, g1%5 F. 


Minimum distance that must separate two parallel wires 
to prevent the starting of a Brush Discharge. 


Root mean Diameter of wires in inches 
square electric 


pressure in volts 


between wires 1/10 2/10 4/to f 
40,000 | 88 in. — — 
50,000 ez.2aine — — 

60, 0co 9°9 ft. 14°7 in. — 
70,000 35°7 ft. 33° in. Bae 
$0,000 = 6°5 ft. 136 in. 
90,000 — a me) it 
100,000 — _ 35. 


It must, of course, be remembered that these are mini- 
mum distances, and that the distances apart at which. the 
wires have actually to be fixed ia practice are much 
greater. 

But that is not the whole indictment against the use 
of alternating current far long distance transmission. 
Leakage [rom wire ta wire can be rendered small, but 
still, if the curreat be alternating, it always flows alony 
the wires, even if all the apparatus at the distant end 
be entirely discoanected from them. Let me show you 
this. 

I apply a direct pressure of 100 volts, and ao current 
enters the transmission line, for it is well jasulated along 
its length and at its ends. I apply instead an alternating 
pressure of the same value, without making any other 
change, and you observe a very perceptible current. ‘The 
very first thing that struck Ferranti when he commenced 
transmittiag power with alteraatiag current at 10,000 volts 
pressure, from Deptfard ta London, was that the current 
flowing into the system at Deptford was as large during 
the daytime, when practically no lamps were turacd oa 
in London, as during the eveniag, when many were glow- 
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ing. Again, in the case of the 150 miles transmission, at 
50,000 volts, by the Bay Counties Power Company, in 
California, it was found that to charge even the aérial 
fines as a condenser required 4o amperes, so that the 
current flowing into the system remained practically un- 
changed when the useful load was decreased from several 
thousand horse-power down to nought. 

Now this is the very opposite of the effect we previously 
noticed, for in that case it was the alternating pressure 
that left the lamps dull by failing to send enough current 
into the transmission system. Surely, then, the one effect 
is a correction of the other. Vhat is so, and [ will give 
you a practical illustration. 

I have here two transmission lines, the one with its 
gving and return conductors placed far apart so as to 
exaggerate the first effect, the other with its going and 
return conductors near together to exaggerate the second 
eficet; indeed, as | am employing for this experiment 
only a pressure of roo volts, there is no risk of brush dis- 
charge, and so I have put the wires extremely near together 
on the second transmission line. The alternating current 
produced by the dynamo divides itself between the two 
{ransmission lines, and the two branch currents are about 
equal, 

But, as you may see hy means of the oscillograph—an 
instrument developed io my Jaboratories by Mr. Duddell, 
one of my students, for giving us a picture of the current 
and pressure waves in each of the two circuits—there is a 
great difference between the waves in the two circuits. In 
the transmission line with the wires far apart, the reversals 
of the alternating current occur after the reversals of 
applied pressure, the crests of the current wave lag behind 
the crests of the pressure wave, whereas in the case of 
the transmission line, with the wires very near together, 
the exact opposite occurs, viz. the crests of the current 
wave are in advance of the crests of the pressure wave. 

Now, in the circuit coming from the dynamo, both 
current waves exist together, and as the crests of the one 


wave coexist with the troughs of the other there is inter- | 


ference, and the result is practically no current at alt. 
so here we have the rather surprising result of practically 
no current in a main circuit, and yet a considerable current 
in each of the branch circuits into which the main circuit 
divides. 

This may perhaps be regarded as a berrficial result, and 
shculd be added to the score of alternating current. But 
just as a very small alternating current in the main circuit 
cag be split up into two large currents in the branch 
circuits, a small alternating pressure can be split up into 
two large alternating pressures, and in that case the result 
must be scored against the use of alternating current. 

In this experiment I use also two circuits, one with 
the conductors very far apart, and the other with them 
very near together; but instead of employing these circuits 
as two branch transmission tines 1 put them end on, so 
thal they constitute successive portions of the same trans- 
mission line. An alternating pressure of only 100 volts is 
provided by the dynamo and applied to the whole arrange- 
ment, and yet you observe that, between the going and 
return conductors in that part of the circuit in which they 
are far apart, as well as in that part in which they are 
pear together, a pressure exists of 2400 volts, which is 
twenty-four times as great as the entire pressure supplied 
by the dynamo to the mains. 

This result with alternating electric pressures is not 
unlike that obtained with mechanical forces when a smafl 
force is resolved into two very large ones, with each of 
which it makes nearly a right angle. 

Much damage has been done to clectrie cables, used for 
the distribution of power, by these unexpected high 
pressures produced by resonance in alternate current 
circuits. A cable may have been tested at twice or thrice 
the working pressure and passed as satisfactory. But if 
there is a liability of a pressure being applied, which, as 
you see, may in somewhat extreme cases be twenty or 
thirty times the working pressure, what avails it that 
there is a facter of safety of 2 or 3?—disaster must follow. 

Now with direct current for long distance transmission 
there is no question abeut the electric pressure at the top 
and bottom of a wave being much greater than the mean 
pressure, no question about self-induction reducing the 
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current—no objection, therefore, to putting the conductors*® 
as far apart us the risk of brush discharge may necessitate 
——no question about capacity current, no resonance 
troubles, &c. 

1 wonder whether any cf you are thinking—Well, perhaps 
there may be something in this heresy after all. No? 
Oh! then you are thinking, if the arguments were sound, 
the direct current system. would have been already 
employed for long distance transmission. Well, but it has! 
Power up to 3000 horse has been transmitted with direct 
current, at 14,000 volts, from Combe Garot to Le Locle and 
Ia Chand de Fonds, round a circuit 32 miles long; 4600 
horse-power has been transmitted with direct current, at 
23,000 volts, 35 miles from St. Maurice to Lausanne; and 
a transmission system for 6000 horse-power, at 60,000 volts, 
over 114 miles from Moutiers to Lyons, is in course of 
construction. 

Another advantage that is possessed by all these examples 
of direct current transmission carried out by M. Thury 
is that it is the current that is kept constant and the 
electric pressure that is automatically raised when the 
demand for power is increased, whereas with the ordinary 
alternate current system it is the pressure at the lamp end 
that they aim at keeping constant, and the current that 
varies automatically with the demand for power 

Now it is far more easy to maintain the constancy of 
the current flowing round a Jong circuit than to prevent 
the bobbing up and down of the electric pressure at the 
distant end of a long transmission line, and that irritating 
dancing of the lights, with which Johannesburg is so 
familiar, would be particularly difficult to avoid if the trans- 
mission line were long and the electric pressures at its 
two ends differed by some thousands of volts. 

Constant current has also its well known disadvantages, 
but these would not come into play if the constant current 
were not taken into houses, mines, &c., but used to drive 
motor generators in substations, the dynamo portion of the 
motor generator being of any type desired. 


The pioneering development that American boldness, 
enterprise, initiative, and originality have brought about 
in the electric distribution of power, combined with the 
extraordinary commercial success that it has won on both 
sides of the Atlantic, have made people usk, “‘ ls such an 
industrial revolution in store for South Africa?” 


At first sight one is inclined to answer *‘ No!’ This 
country is dotted with coalfields—coalfields blacken the 


map, and the produce of some of them is reported to be 
nearly equal to the best Welsh coal in quality. A 
humorous English paper said that | was going to give 
this lecture standing on a coal waggon to indicate how 
superior, as a carrier of energy, was a coal cart lo a 
current. 

When, on the one hand, one hears that good «cal is 
brought from Witbank and delivered to the mines on the 
Rand at 13s. a ton, and that even this price will be 
lowered cn the completion of the new railway from Wit- 
bank to Brakpan, one feels that long distance electric 
distribution has not much chance—ijndeed, «1 proposal to 
slack ccal at Vereeniging, only 33 miles from 
Johannesburg, and electrically distribute the power on the 
Rand, fel! through. 

On the other hand, when one finds that at the Wankei 
coalfields themselves large coal costs 155. a ton ef the 
pit's mouth, and that Salisbury pays 36s. sd., Unmtali 
438. 6d., and Kimberley 67s. per ton, one feels that electric 
distribution in this country possesses possibilities. 

South Wales has many coal mines—cheap slack coal lies 
heaped at the pit’s mouth. Let me put this question to 
you: ‘If an electric supply distributing company were to 


| start in South Wales to obtain their electric energy, not 


from waterfalls, mark you, but from coal brought to their 
generating stations from coal mines, would vou anticipate, 
I ask, that such a company would obtain customers for 


their electric energy at coal mines themselves’ ’’ ‘* No, 
emphatically no,’’ you would reply, fer that would be 
taking coals to Newcastle with a vengeance. Yet, 


what does that map teil us? Why that, within four vears 
since that South Wales company was merely applying to 
Parliament for an Act to enable them to establish a dis- 
tribution of power system, fourtcen of the largest colliery 
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companies and thirty of the mines are taking power at 
about one halfpenny a horse for an hour, the demand 
three mnnths ago having reached 13,000 horse-power, and 
rapidly increasing. 

That the North-Eastern Railway, and such a_ large 
number of manufactories along the Tyne, should, as seen 
from that other diagram, take power from the Tyneside 
Electric Power Supply Company—which also has been but 
four years in existence—was perhaps to be expected, but 
that coal mines should obtain power by the burning of 
the product of distant collieries resembles at first sight the 
method of earning a living attributed to a certain village, 
viz. by taking in one another's washing. 

But this result is but an example of the subdivision of 
labour. At a coal mine getting coal, and at a gold mine 
getting gold, is the business, and at both, especially in the 
early days of sinking the mine, it should pay better to 
buy clectric energy from an outside source than to generate 
the current on the spot. 

Niagara sends 24,000 horse-power to Buffalo, 30 miles 
away, and sells it at o.7d. per horse-power hour to an 
eight-hour user there—a price which is sot cheaper than 
the total cost of generating a horse-power hour at Buffalo 
with a large steam engine. But tapping electric wires to 
obtain any amount of power that may be needed, and just 
at the time that it is required, is far more convenient than 
crecting steam engines and getting up steam, and certainly 
cheaper in the early days of sinking a mine. 

It has been objected that the total steam-power curves 
af all the gold mines on the Rand show the same sort 
of falling-off during the hours 4 to 7 a.m. and 5 to 8 p.m., 
und, therefore, that, apart from using larger and more 
economical engines, and from diminishing the cost of 
superintendence fur the energy sent ont, there would be 
no saving by supplying many mines with electric power 
from a common generating station. But if there be a 
railway in the neighbourhood, largely used hy workmen, 
the slack hours on the mines will be the busy honrs on 
the railway. Hence, if that railway be run electrically 
from the same generating station, the load curve will be 
flattened and much improved. 

On the Rand, however, there is an indisposition, 
apparently, to utilise distribution of power on a large 
seale. The labour conditions in this country are certainly 
peculiar. My friend Mr. Denny, in his book on ‘‘ Deep 
Level Mines of the Rand and their Future Devclopment,”’ 
expresses this opinion—and there is no man whose ppinions 
on such matters 1 value more highly :—‘‘ It has, how- 
ever, been fairly conclusively proved that in average con- 
ditions hand labour is both speedier and cheaper than 
machine drilling.”’ 

But when one watches this hand labour one thinks of 
this picture rather than that. Contrary to American und 
Australian experience, it may be true that in this country 
white men and machinery may be dearer and slower than 
black machinery and man rolled into one. But it makes 
one uncomfortable, even unhappy, to think it possible, for 
it means that the muscular machine is more valuable than 
the inventor’s brain. 

Another objectiun felt by mine owners here to investing 
much capital in machinery is the somewhat uncertain 
character of their business, and a third against a mine 
depending for a supply of power on an electric current 
coming from a distance is the climatic conditions. 

South Africa has various unique big things, but it has 
not a monopoly of big atmospheric disturbances, and these 
disturbances do not prevent clectrical distribution of power 
schemes being pushed forward by leaps and bounds in the 
other three quarters of the world—the list given on p. 615 
is mercly a selection from some of those using the highest 
working voltages. During my short stay in this country 
] have been giving this matter much consideration. With- 
out stopping this evening to discuss the subject in detail, 
| may mention that, after the admirable work of Mr. 
Wilms, Mr. Spengel, Mr. lleather, and others here on the 
improvement of lightning arrestors for electric transmission 
lines, I think 1 also see my way to putting a nail into 
the voflin of these bugbear lightning troubles. 

But while advocating electric transmission of power 1 
should not start by constructing a transmission line [rom 
the Victoria Falls to Johannesburg; and I say that, not 
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it could not be made to 


because | am of opinion that I 
were used, it could not 


work, nor that, if direct current 
be relied on to give as satisfactory results as, or even 
better results than, some shorter existing ones on the 
alternate current system, but because it does not appear 
to me that along the route there js at present sufficient 
demand for power to justily as large an expenditure of 
capital as would be compatible with a transmission line 
586 miles long as the crow flies, and which would be no 
jess than 745 miles long if made along a railway through 
Pietersburg and Gwanda, should the missing stretch of 
railway between these two places cver be constructed. 
Those who hold the opposite view will doubtles» urge 
that when the Cataract Construction Company of Niagara 
acquired in 1890 the right to use 100,000 horse-power, and 
a further right to use subsequently another 100,000 horse- 
power, it required an extraordinary belief in the future of 
electrical engineering to expect that 200,000 horse-power 
could ever be distributed at a price that could compete 
with large local steam engines, and they will ask, did 
not even Mr. George Westinghouse, in 1890, advise Mr. 
Stetson, the first vice-president vf the Cataract Construction 
Company, that it would only be by compressed air 
that power could be commercially transmitted from Niagara 
to Buffalo? And now what is the state of things? Power 
House No. 3, with ten s50vo horse-power dynamos, has 
been working for some time, Power House No. 2, with 
eleven more 5000 horse-power dynamos, was completed 
last year. Hence 105,000 horse-puwer can be developed, 
and of this 75,000 horse-power is regularly distributed. 
Further, the Canadian Niagara Power Company is 
constructing an electric station of an ultimate capacity of 


110,000 horse-power, the Ontario Power Company in 
electric station, a little lower down, of 200,000 horse- 
power, and the Toronto Power Company one, a little 


higher up, of 100,000 horse-power, all these three being 
on the Canadian side. 

Also the Electric and Hydraulic Company, which in 18>1 
started with a station, on the American side, to suppls 
only 1500 electrical horse-power, has in hand a third 
station which will bring its plant capacity up to 135,5°0 
electrical horse-power. 

Consequently the total electrical horse-power that conld 
be sent out from these various Niagara power houses, 
when completed, will approach 700,000 horse-power, and 
represents about 30 per cent. of the water going over thi 
falls at the time of minimum flow. But taking into 
account the further fact that water is already abstracted 
to feed the Welland Power Canal and the Chicago 
Drainage Canal, and that other canals are projected, Mr. 
A. D. Adams has estimated that about 41 per cent. of the 
minimum flow of Niagara will cease to pass over the falls. 
In fact, I] conclude that the water that will, in the near 
future, cease to pass over the Niagara Falls will be nearly 
five times as large as the total amount passing over the 
Victoria Falls this month, August.‘ 

The ** Thunder of the Waters,"’ the ‘ Cataract of 
Fearful Height,’ in America, which have inspired ns and 
our ancestors with reverential awe, may appeal to our 
descendants as only a vast electric generating station. 
Very gratifying to us as engineers, cxtremely distressful 
to us as lovers of the beautiful. 

Now what has caused this vast development in the 
distribution of power, what is the secret of this extra- 
ordinary success? It is that in the immediate neighbour- 
hood of the falls there have grown up works which take 
some 60,000 horse-power, works which not only want 
cheap power, but power in an electric form for electro- 
chemical processes, and need it in an undiminished amount 
day and night, weck-day and Sunday. The Carhorundum 
Company, which mannfactures emery’s rival grinding 
material, furnishes an absolutely steady load of 5000 electric 
horse-power ; the Union Carbide Company 15,000, and so 
on; loads which, from their magnitude and their absolute 
steadiness, make the electric light engineer’s mouth water. 
‘ Now what is the prospect of such a steady load grow- 
ing up locally within, say, 3 miles of vour falls? “Even 

T The Resident Commissioner of the Bechuanaland Protectorate, writing 
ta The Times from Mafeking the day afler the delivery of this lectnre, 
said :—*' The volume of water passing over the (Victoria) Falls, was, it is 


trne, infinitely less cn August 16, 1905, than on the same date in 1823. It 
is less to day than it has ever been in the memory of man.” 
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on the spot it is difficult to obtain trustworthy inform- 
ation ; by some it is said that one condition of the contract 
for the construction of the railway, which is being pushed 
forward to the copper, lead, and zinc fields at Broken 
Hill, 400 miles to the north-east, is that 100,000 tons of 
the ore must be sent to Beira yearly for ten years. If 
true, then that ore will not be available for reduction at 
the falls. 

Yhere is a conyenient spot for u power station near the 
water at the end of the second gorge—allt the Niagara 
power stations are on the top of the falls, with the excep- 
tion of those of the Ontario Power Company, and the old 
Electric and flydraulic Company—and it is the Iatter 
method of constraction that would be the most suitable 
to follow at a Victoria power station. 

But jealously guard the beauty of your falls. The pro- 
tection of the grandeur of their American sister was the 
underlying idea of Thomas Evershed’s hydraulic power 
scheme of 1886. Ifow little has that object been kept 
sight of ? 

Niagara was glorious nature, to-day it is power, 
is poetry. 


Victoria 


IBOMR IUIGUCTON TORI: TEKOKOURS (OE SICIUBNCIE. 
\ R. EDWARD ARNOLD gives notice of :—'‘ The 
a Great Plateau, being an Account of Exploration in 


Central Tibet, 1903, and of the Gartok Expedition, 1904- 
1905,”” by Captain C. G. Rawling, illustrated; “In the 
Desert,’ by L. M. Phillipps, illustrated; “ Two Years in 


the Antarctic, being a Narrative of the British National 


Antarctic Expedition,’’ by Lieut. A. B. Armitage, illus- 
trated ; ‘‘ Common Ailments and their Treatment,’’ by Dr. 


M. H. Naylor; ‘* Electric Lighting for the Inexperienced,” 


by H. Walter; ‘‘ Races of Domestic Poultry,” by Ee 
Brown, illustrated; ‘t Recent Advances in Physiology,” by 
Drseawebesbeddard, Ey Hill) FoR. J. JauRs Macleod, B. 


Moore, and M. 
Mechanisms,’’ by 


Se Pembrev ; Wallsios and Valve Gear 
Prof. W. §E. Pulby, illustrated; 
- Surgical Nursing and the Principles of Surgery for 
Nurses,”? by Dr. R. Howard, illustrated; ‘' The Laws of 
Health,’? by Dr. D. Nabarro, iustre ae ‘and new editions 
of ‘* Practical Physiology,’’ by Drs. A. Pr. Beddard, J. 5. 


Hoc ino lea Rea) Roe Macleod) sand ein 5: 
Pembrey, illustrated; and ‘* Food and the Principles of 


Dietetics,’? by Dr. R. Hutchison, illustrated. 

Messrs. Builliére, Tindall and Cox's list ineludes :— 
* Psychiatry,” by Prof. Bianchi, translated by Dr. J. H. 
MacDonald; *‘ Manual of <Anutomy,’’ by Dr. A. M. 
Buchanan, illustrated; ‘‘ Manual of Military Hlygiene,’’ by 
Lieut.-Colonel R. Caldwell, illustrated; *‘ Aids to Surgical 
Diagnosis,’ by Ti. W. Carson; “Sound and Rhythm,” 
by Dr. W. Edmunds, illustrated; ‘‘ Aids to Patholagy,”’ 
by Dr. W. d’Este Emery; * Trypanosomata and the 
Yrypanosomiases,’’ by A. Laveran and F. Mesnil, translated 
and edited by Dr. 1). Nabarro; ‘‘ Nodal Fevers,’ by Pr. 
A. A. Lendon, illustrated; ‘‘ Applied Bacteriology,’’ by 
C. G:. Moor and Prof. R. T. Hewlett; ‘* Practical Agri- 
cultural Chemistry,’’ by F. Robertson; ‘ Sanitary Science 
Laboratory Work, "’ by Dr. D. Sammerville, illustrated ; 
und new editions ‘of “* Heart Disease, with Special Refer- 


ence to Trognosis and Treatment,” by Sir W. If. 
Broadbent, Bart., PR S., and Dr. J. F. JI. Broad- 
bent, illustrated ; “Physical Diagnosis,’”” by Dr. R. C. 


Cabot ; ‘Fectures on Clinical Psychiatry,’” be 10S BR. 
Kracpelin, authorised translation revised and edited by 


Dr. T. Johnsione; ** Ambulance Work,’” by Drs. J. W. 
and J. Martin; ‘* Manual of the Diseases of the 
Eye, for Students and Practitioners,’ by Dr. C. H. May 
and C. Worth, illustrated; “A Manual of Surgery for 
Stadents and Pruactitioners,’”” by Dr. W. Rose and .\. 
Carless; ‘The Nature and Treatment of Cancer,” by Dr. 
i BS Shaw-Mackenzie ; “Manual of Physiolagy, with 
Practicat Exercises,’’ by Dr. G. N. Stewart, illustrated ; 
‘The Réntgen Rays in Medical Work,” by Dr. D. Walsh, 


iNustrated; and ‘©The Deformities of the Human Foot ; 
with their Yreatment,’? by Drs. W. J. Walsham and 
W. WK. Hughes. 

Messrs. George Bell and Sons announce :—‘‘ Integral 
Calculus for Beginners,’ "by A. Lodge; and a new edition 
of “ Elementary Dynamies,’? by W. M. Baker. 
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Messrs. .\. and C. Black promise :—’*‘ Black's Medical 
Dictionury,’’ by J. D. Comrie, illustrated ; ** The Practical 
Angler, or the Art of Trout- fishing niore particularly 


applied to Clear Water,” by W. C. Stewart ; ‘A Treatise 
on Zoology,’’ edited by Dr. E. Ray Lankester, F.R.S., 
part v., ‘* Mollusca,’? by Dr. P. Pilseneer; and a new 
edition of *‘ The System of the Stars,’’ by A. M. Clerke, 
illustrated. 

Messrs. W. Blackwood and Sons direct attention to :— 
“The Forester, a Practical Treatise on British Forestry 
and Arboriculture for Lundlords, Land Agents, and 
Foresters,’? by Dr. J. Nisbet, illustrated; and *' [erbart’s 
Psychology and Educational Theory, a General Interpret- 
ution through the Philosophy of Leibniz,’’ by Dr. J. 
Davidson. 

The list of the Cambridge University Press contains :—~ 
‘““Yables and Constants to Four Figures, for use m 
Yechnical, Physical and Nautical Compatation and adapted 
to the Requirements of Junior Mathematical Students,’ 
compiled by the Rev. W. Hull; *f (he First Book of Euclid’s 
Elements with a commentary, based principally upon 
that of Proclus Diadochus,’’ by W. B. Frankland; ‘' The 
Yheory of Sets of Points,’’? by Drs. W. [!. Young and 
G. C. Young; ‘‘ The Elements of Solid Geometry, con- 
taining the Principal Theorems relating to Lines and P lanes 
in Space, Polyhedra, the Cylinder, Cone and Sphere,”’ by 
Dr. €. Davison; ‘The Collected Mathematical Papers of 


James Joseph Sylvester, [NN allie ibyy 1Dye. Tal, IPs 
Walsiare. Weiha, Wel ie 9 Tike Fauna and Geography of 
the Maldive and Laccadive Archipelagoes, being the 


Account of the Work carried on and of the Collections 
made hy an Expedition during the Years 189g and 1900 
under the Leadership of J. Stanley Gardiner, illustrated ; 
‘Reports of the Anthropological Expedition to Torres 
Straits by the Members of the Expedition,’’ edited by Dr. 
“A. C. Haddon, F.R.S.; ‘ Histological Studies on the 
{.ocalisation of Cerebral Function,” by Dr. A. W. Camp- 


bell; ‘* Fossil Plants, a Manual for Students of Botany 
and Geology,’’ by A. C. Seward, F.R.S.,  illastrated, 
vol. ii.; ‘ Trees: a Handbook for Students of Forest 


botany, iby Prof. Uae arshally \Ward) ike s-, 
TGS Ps, Way Aielal Wi PO oe 
J. ©. Willis, illustrated; and ‘‘ An Introduction to 
Geology,’’ by Dr. J. E. Marr, F.R.S., illustrated. 

Messrs. Cassell and Co., Ltd., announve :—'' The Zoo- 
logical Society of London, a Sketch of its Foundation and 
Development, and the Story of its Farm, Museum, 
Gardens, Menagerie, and Library,’? by H. Scherren, illus- 
trated; ‘‘ Pictures from Nature,’ by R. and C. Kearton, 
with Rembrandt photogravures; ‘* Duval’s — Artistic 
edited by Prof. .\. M. Paterson, illustrated ; 
“A Manual of Chemistry, Inorganic and Organic, covering 
the Synopsis of the Conjoint Beard and the Society of 
Apothecaries, ie Wye, A, J, ILGOE aml Jes Ip. Win Marie. 


illustrated, 
Morphology of Viants,” by 


illustrated ; ** Organotherapy, or Treatment by Means of 
Preparations of Various Organs,” by Dr. T. I}. B. Shaw; 
‘\ Hygiene and Public Health, by Drs. B. .\. Whitelegge, 
©.B., and G. Newman, illustrated ; Clinical Methods, 
a Guide to the Practical Study of Medicine,’ by sDiaeke 
Hutchison and H. Rainy, illustrated; and '* Materia 


Medica and Therapeutics, an introdi tion to the Rational 
Treatment of Disease,” by Dr. J. M. Bruce. 

Vhe Clarendon Press notices include :—‘' Schiaparelli’s 
Astronomy in the Old Testament,’’ translated; ‘ The 
Dawn of Modern Geography,’’ by C. R. Beazley, vol. iii. ; 
“Criminal Responsibility,’’ by Dr. C. Mercier; “ Knuth’s 
Flower Pollination,’? translated by J. R. A. Davis; and 
“ Solereder's Anatomical Characters of the Dicotyledonous 
Orders,”’ translated by L. .\. Boodle and F. E. Fritsch, 
revised by H. 1D. Scatt. 

Messrs. .\. Constable and Co., 
Ways of Nature,” by J- 
Aboriginal Life in Australia, 
Mrs. Lb. Parker, illustrated; ‘‘ Two Bird-Lovers in 
Mexico,’’ by C. W. Beebe, illustrated; “‘ The Fixed 
Period,’’ five addresses by Prof. W. Osler; ‘‘ Searabs, 
an Introduction to the Study of Egyptian Seals 
and Signet Rings,’" by P. E. Newberry, illustrated ; 
“Ethics and Moral Science,’ by L. Lévy-Bruhi, trans- 
lated by E. Lee; *‘ The Subconscious, a Study in Desc rip- 
tive Psychology,"* by Prof. Jastrow; *‘ Motor Vehicles and 
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Motors,’ by W. W. Eeaumont, vol. ii, illustrated ; “* Sub- 
aguecus Tunnelling,’ by W. C. Copperthwaite, illustrated ; 
“The Eecnomie and Cemmercial Theory of Heat Power 
Plants,” by R. H. Smith; ‘* Electric Railways, Theo- 
retically and Practically Treated,’’ by 5. W. Ashe and 
S. 1. Keiley, illustrated; ‘* Modern American Machine 
Tools,” by C. Benjamin, illustrated; ‘ Steam Turbines, 
with an Appendix on Gas ‘Turbines and the Future of 
Heat Engines,” by Dr. .\. Stodola, illustrated; ** National 
Engineering and Trade JLectures,”’ edited by B. H. 
Morgan: vol. ii., “ British Progress in Pumps and Pump- 
ing Enyines,”’ by P. R. Bjorling; vol. iii., ‘‘ British 
Progress in Gas Works Plant and Machinery,”’ by C. E. 
Brackenbury ; ‘' Mechanical \ppliances, Mechanical Move- 
ments and Novelties of Construction,’’ by G. D. Hiscox, 
illustrated; ‘* Yropical Diseases,’ by Sir P. Manson, 
K.C.M.G., F.R.S., illustrated; ‘‘ Diets and Dietetics,’’ by 
A. Gauthier, translated by Dr. Rice-Oxley; ‘* The Bacteri- 
clogy of Peritenitis,’’ by Dr. L. Dudgeon and P. W. G. 
Sargent; ‘t Physiology of the Nervous System,’* by J. P. 
Morat, translated and cdited by Dr. H. W. Syers, illus- 


trated; and ‘t Leprosy and Fish Eating,’ by Dr. J. 
Hutchinsen, F.R.S., illustrated. 
Messrs. J. M. Dent and Co. announce :——'’ The Bird- 


watcher in the Shetlands,’’ by E. Selous, illustrated; and 
‘Introduction to Geometry,’’ by Drs. G. C. and W. H. 
Young. 

Messrs. Duckwerth and Co. have in hand :— Hand- 
book of Geography: Physiographical and Mathematical,” 
by Dr. E. Reich, with maps and diagrams; and a new 
editien of ‘A Glossary of Botanic Terms, with their 
Derivation and Acceni,’’ by B. D. Jackson. 

Mr. A. C. Fifield promises :—‘* The Science of Symbols,” 
by G. Blount; and *' Poverty and Hereditary Genius,"’ by 
F.C, Constable. 

Messrs. R. Friedliinder and Son (Berlin) promise :— 
* Carnephorus im Baikal-Sce,’’ by .\. Korotneff ; Tierreich, 
Lief. 21, *‘ Amphipeda,” J., by T. R. R. Stebbing, Lief. 22, 
“*Heliconide,”? by H. Stickel u. H. Riffarth; °° Joh. 
Wislicenus, his Life and Works,’? by E. Beckmann; 
“Wissenschaftl, Ergebnisse einer zoolog. Expedition nach 
dem Baikal-See,’? Heft. i., il, v.; and ‘* Plankton des 
Baikal-Nees,”’ by Zernuw. 

The Funk and Wagnalls Co. will publish :— \toniu 
Gastrica,’” by Dr. A. Rose; '* Carbonic Acid in Medicine,” 
by Dr. \. Rose; ‘S Psychic Treatment of Nervous Dis- 
orders,’ by Dr. Dubois; and ‘* Psyche-Neurosis and its 
Moral Treatment,’ by Dr. Dubois. 

Mr. Alexander Gardner announces :— 
Birds,”’ by .4. N. Simpson. 

Messrs. Gauthier-Villars (Paris) give notice of :—‘t Sur 
les Systémes triplement indéterminés et sur les Systémes 
triple-orthogonaux,’’ by Prof. G. Guichard, illustrated ; 
‘* GEuvres de Charles Hermite,’’ Tomes ji. and iii. ; ‘‘ Cours 
d’Analyse de la Faculté des Sciences de Paris,’ by Prof. 
E. Goursat, Tome ii. : ‘‘ Théorie des Fonctions analytiques. 
Equations différentielles. Iquations aux Dérivées  par- 
ticlles. :léments de Calcul des Variations ’’; ‘* Précis de 
Photographie gént¢rale,’’ by E. Belin, illustrated; ** Les 
Procédés de Commande aA Distance au Moyen de 
Illectricité,’’ by Frilley; ‘t Les Industries de la Conserv- 
ution des Aliments,’’ by X. Rocques. 

Messrs. Guy and Bird announce:—*‘ The Arab: the 
liorse of the Future,”’ by Hon. Sir J. Boucaut, K.C.M.G., 
with a preface by Sir W. Gilbey, Bart., ilustrated. 

Messrs. Charles Griffin and Co., Ltd., give notice of :— 
‘Mining Law,” by C. J. Alford; ‘‘ Mining Geology: a 
Text-book for Mining Students and Miners,’’ by Prof. 
J. Park, illustrated; ‘‘ Wireless Telegraphy,”’ by Dr. 
G. Eichhorn, illustrated; ‘ Electricity Meters,’’ by H. G. 
Solomon, illustrated; ‘* Testing Explosives,’ by C. E. 
Bichel and A. Larsen, illustrated; ‘‘ Paper Technology, 
an Elementary Manual on the Manufacture, Physical 
Qualities, Chemical Constituents, and Testing of Paper 
and Paper-making Fibres, with Selected Tables for the 
Use of Publishers, Stationers, and Others,” by R. W. 
sindalJ, illustrated; *‘*.\) Practienl Laboratory Handbook 
on the Bacteriology of Brewing,’’ by W. A. Riley; *¢ A 
Vlandbeok cf Medical Jurisprudence and Tosicelogy, for 
the Use of Students and Practitioners,’ by Dr. W. oA. 
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Brend, illustrated ; ** Tuxine and Anti-Toxine,”’ by Dr. C. 
Oppenheimer, translated from the German by C. A. 
Mitchell: ‘' The Laboratory Book of Mineral Oil Analysis,” 
by J. J. Hicks, illustrated; ‘t Physico-chemical Tables for 
the Use of Analysts, Physicists, Chemical Manufacturers 
and Scientific Chemists,’’ vol. ii., ‘* Chemical Physics, 
Pure and Analytical Chemistry,’’ by J. Castell-Evans; and 
new editions of ‘' Petreteum and its Products, a Practical 
Treatise,’’ by Sir B. Redwood, illustrated; * Gas, Oil, and 
Air Engines: a Practical Text-book on Internal Combus- 
tion Motors,"’ by B. Donkin; “ Properties of Mutter,” 
by Profs. J. H. Poynting and J. J. Thomson, F.R.S.; 
and ‘t Principles and Practice of Brewing, for the Use of 
Students and Practical Men,’’ by W. J. Sykes, illustrated. 

Messrs. Harper and Brothers’ list inchides :—* Evolu- 
tion: the Master Key,”’ by Dr. C. W. Saleeby ; “ Practical 
Electric Wiring,”’ by C. C. Metcalfe; and ** \lternating 
Currents,” by Prof. 3. Hay. 

Mr. WW. Heinemann’s list centains:—* The Werld’s 
History, a Survey of Man’s Record,”’ edited by Dr. H. F. 
Helmolt, ‘‘ Eastern Europe,’’ ‘* The Slavs,” ** The Teuton 
and Latin Races,’’ *‘ Western Europe since 1800,"’ *' The 
Atlantic Ovean’’; ‘* Through Five Republics, a Critical 
Description of the Argentine, Brazil, Chile, Uruguay, and 
Venezuela in 1g05,"’ by P. P. Martin, illustrated; ** Medi- 
cine and the Public,’’ by Dr. S. S. Sprigge ; ‘ Concerning 
Death,” by Prof. O. Bloch, edited by Dr. O. Lankester ; 
““Sex and Character,’ translated from the German of 
O. Weininger; and ‘* The Dog Book,” by J. Watson, 
2 vols., illustrated. 

Messrs. Hlodder and Stoughton will publish :—‘* With 
the Abyssinians in Somaliland,’’ by Major J. W. Jenning 
and Dr. C. Addison; *‘ Woodmyth and Fable,”’ by E. 
Thompson-Seton; and ‘ The Medical Epitome Series,’’ 
edited by Dr. V. C. Pedersen, 20 vols. 

Messrs. Hutchinson and Co, direct attention to :— 
“ Liberia, the Negro Republic in West Africa,’ by Sir 
H. Johnston, G.C.M.G., K.C.B., illustrated ; ‘* With Flash- 
light and Rifle in Equatorial Kast Africa, a Record of 
Hunting Adventures and of Sinudics in Wild Lile,’’ by 
C. G. Schillings, translated by F. Whyte, illustrated. 

Messrs. T. C. and E. C. Jack announce :—‘ The Edin- 
burgh Stereoscopic Atlas of Amatumy,’’ edited by Dr. 
D. Waterston; ‘t Moths and Butterflies of the United 
States East of the Rocky Mountains,” by S. F. Denton, 


| illustrated ; and five volumes by Dr. C. W. Saleeby entitled 


respectively :—‘ Eyolution,”’ 


“ Heredity,’ ‘ Psychology,” 
* Ethies,’’ and ‘* Sociology.” é 


Mr. F. Lehmann (Stuttgart) promises :—‘‘ Oologia 
universalis palaarctica,”’ by G. Krause, 1530 parts, illus- 
trated, 


Messrs. Crosby Lockwood and Son give notice of :— 
** Motor Vehicles for Business Purposes, a Practical Hand- 
book for Those Interested in the Transport of Passengers 
and (roods,"’ by .\. J. Wallis-Tayler, illustrated; ‘ Milling 
Machines, a Practical Treatise on their Design, Cunstruc- 
tion, Equipment and Economic Working, illustrated with 
Examples of Recent Designs by Leading English, French, 
and -\merican Engineers,’’ by J. Horner; ‘‘ The Elemen- 
tary Principles of Electrical Engineering, a Class-book for 
Junior and Advanced Students,’ by J]. H. Alexander, i!lus- 
trated; “‘ The Horticultural Note Book, a Manual of 
Practical Rules, Data, and Tables, for the Use of Students, 
(iardeners, Nurserymen, and Others interested in Flower, 
Fruit and Vegetable Culture, or in the Laying-out and 
Management of Gardens,” by J. C. Newsham; and new 
editions of ** Electricity as Applied to Mining,’’ by A. 
Lupton, G. D. A. Parr, and H. Perkin, iMustrated; and 
ue The Art of Leather Manufacture, a Practical Handbook jn 
which the Operations of Tanning, Currying, and Leather 
Dressing are fully Described, and the Principles of Tanning 
Explained, together with a Description of the Arts of Glue 
Boiling, Gut Dressing, &v.,"’ by .\. Watt. 

Messrs. Longmans, Green and Co.'s list includes :— 
“ The Mammals of Great Britain and Ireland,’’ by J. G. 
Millais, vol. iii., illustrated; ‘* The Secret of the Totem,”’ 
by Andrew Lang; ‘‘ The Physiology and Therapeutics 
of the Harrogate Waters, Baths, &c.,"’ by Drs. W. Bain 
and W. Edgecombe; '‘ The Scientific Principles vf Wire- 
less Telegraphy,"’ by Dr. J. A. Fleming, F.R.S.; “ Steam 
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Turbines,’ by W. Gentsch, translated from the German - 
Be Liddell, iNustrated; ** The Unit in the Struggle for 
Existence ’’; ‘A Common Humoral Factor of Disease and 
its Bearing on the Practice of Medicine,”’ by Dr. F. Everard 
IWare; *'.\ Manual of Diseases ot the Nose and its 
Avcessory Cavities,” by Dr. H. 1.. Lack, illustrated ; 

‘synthetica, being Meditations Epistemologics al and Onto- 
logical,” by S. S. Laurie; ** Wild-fowl,”” by L. H. De 
Visme Shaw; ‘** The Fox,” jane Th, Pe Dale, illustrated ; 
* Physical Chemistry and its Applications in Medical and 
Biological Scicnce,’’ by 4. Findlay ; ** Elementary Practical 


Metallurgy, fron and Steel,’ by P. Longmuir, illustrated ; 
“Elementary Electrical Calculations, Tog Vo ls BS. James 


sioely, 1. Sands; “ The Weemiallatton, Heating, and Light- 
ing of Dwellings,’ by J. W. Thomas, illustrated; and 
new «ditions of ** The Diseases of Children, Medical and 


Surgical,” by Dr. 11, Ashby and G. .\. Wright, illustrated ; 
Cg Anatomy, Descriptive and Surgical,’ by H. Gray, 
F.R.S., edited by T. Pickering Pick and R. Howden, 
iNustrated. 

Messrs. Sampson Low, Marston and Co.,  Ltd., 
announce :—* From Fibre to Fabric,’’ by !. A. Posselt, 
being a treatise giving a thorough description of the 


properties and supply of the fibres, as wel! as the various 
processes dealing with wool-cotton, silk, woven and knit 


goods, illustrated. 
Messrs. James Maclehose and Sons (Glasgow) have in 
the press :—'' Kaempfer’s History of Japan in 1693; an 


Aecount of the State and Government of that Empire; of 
its Temples and other Buildings; of its Metals, Minerals, 
Plants and Animals; of the Chronology and Succession of 
its Emperors;’’ written in High Dutch, by Engelbert 
Kaempler, M.D., Physician to the Dutch Embassy to the 
Emperor’s Court, and translated by J. G. Schenehzer, 
F.R.S., 3 vols., illustrated; and ‘t Catalogue of the 
* Young’ Collection of Books on Chemistry,’ edited, with 
bibliographical notes, by Prof. J. Ferguson, 2 vols. 
Among Messrs. Macmillan and Co.’s announcements 
are :—"‘ TLacimes on the Early History of the Kingship,” 
by J. G. Frazer; ‘* Tribes of the Malay Peninsula,”’ by 
Ww. W. Siseatinn vols., illustrated; ‘* .\ People at Sohal,” 
by H. F. Hall; ‘* Medizval Rhodesia,’? by D. Randall- 
Maclver, illustrated; ** The Life-history of British Flower- 
ing Plants,’’ by Lord Avebury, F.R.4., illustrated; 
Cambridge Natural History, vol. i., ‘* Protozoa,”” by Prof. 
Marcus Hartog, ‘‘ Sponges,’ by Prof. W. J. Sollas, 
Ee S) elly= “fish, Sea-anemones, &c.,’’ by Prof. S. J. 
Hiekson, F.R.S. Star fish, Sea- -urchins, Bie AP Laine, 
iB. WOME MacBride, illustrated ; “ Observations of a 
Naturalist in the Pzacific between 18g and 1S99,"" by Dr. 
H. B. Guppy, vol. ii., ‘* Plant Dispersal in the Pacific,” 
illustrated ; “The Prevention of Senility.and a Sanitary 


Epiinok two addresses, by Sir J. Crichton- Browne, 
F.R.S.; “ Stonehenge Astronomically Considered,”’ by Sir 
Seeman Lockyer, Te, B., F.R.S., illustrated; ‘* Text- 


book of Patwontology,”” by "Profs. KA. Zittell and C. R. 


Eastman, vol. iii, ‘ Mammalia,” illustrated; ‘* The 
Chemistry of the Proteids,’’ by Dr. Gustav Mann, based 
on Dr. Cohnheim’s “ Chemie der Eiwe ‘isskdrper ae 


Handbook of Climatic Treatment, 
by Dr. W. R. Huggard; 


including Balneology, 
“The Philosophy of Religion,” 
by Prof. H. Ho6ffding, translated by Miss B. E. Meyer ; 
“fdola Theatri: an “Explanation of the Fallacious Prin- 
ciples that have hindered the Progress of Philosophy in 
recent years, further illustrated by Chines of some Lead- 
ing Oxford Thinkers,”’ by H. Sturt; ‘* The Philosophy of 
Martineau in Relation to the Idealism of the Present Day,”’ 
by Prof. H. Jones; “ Easy Mathematics: chiefly Arith- 
metic; being a Colleetion of Hints to Teachers, Parents, 
self-taught Students, and Adults, and containing a Sabie 
mary or Indication ‘of most things in Elementary ae 
matics useful to be known,”’ by Sir Oliver Lodge, F. R o 

*A Study in Nursing,’ by Miss A. L. Pringle ; oNew 
Creations in Ptant Life, an Authoritative Account of the 
Life and Work of Luther Burbank,”’ by W. S. Harwood, 
illustrated ; ‘* fin the Heart of the Canadian Rockies,” by 
I Outram, Ulustrated ; *‘ Persia Past and Present, Trans- 
easpia and Turkestan, a Book of Travel and Researeh,’’ 
by Prof. A. V. Williams Jackson, illustrated; ‘ Vikings 
af the Pacific; the Adventures of the Explorers who came 
from the West, Eastward: Bering, the Dane; the Outlaw 
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llunters of Russia; Benyousky, the Polish Pirate; Cook 
and Vancouver, the English Navigators; Gray, of Boston, 
Disceverer of the Columbia; Drake, Ledyard, and other 
Soldicrs of Fortune on the West Coast of \merica,’’ by 


A. C. Laut, illustrated; and new editions of ‘' A System 
of Medicine,” by many writers, edited by Prof. T. 
Clifferd Allbutt, F.R.S., re-edited by Dr. I]. . Rolleston, 
vol. i.; “*A Handbonk of Metallurgy,’’ by Prof. Carl 
Schnabel, translated and edited by Prof. Tl. Louis, illus- 
trated, vol. i.; and ‘ [he Founders of Geology,’’ by Sir 
Archibald Geikie, F.R.S. 

Messrs. Methuen and Co. promise :—' Civil Engineer 


mare Toy OE, (C, Fidler, iHustrated; ‘*.\ Junior Magnetism 
and Electricity,” by W. T. Clough, illustrated; ‘* A New 
Junior Arithmetic, a by Wil, 183, Sranihl 2 ““\ New Trigono- 
metry for Beginners,’ OUNRG Dest 3 ein Clementi 


Text-book of | Inorganic Chemistry,’’ by R. L. Whiteley ; 


and ‘‘ Examples in Physies,”’ by C. E. Jackson. 

Mr. John Murray announces :—* Researches in Sinai,” 
byeProt Woabaekethie hake omeiiustited sss Our \\ ater 
ways,’ by U. A. Forbes and W. H. R. .\shford, with map ; 
 Atriccancdermeyleand ss a0) ar. ee Oem Go quinoa 
English Flower Gardens and Home Grounds,’’ by W. 
Robinson, illustrated; ‘* Noteworthy Families (Science), an 


Index to Kinships in near Degrees between Persons whose 
Achievements are Honourable, and have been Publickly 
Recorded, by Dra. Galton, F.RS., and! E. Schuster: 
* Cleud Studies, " by we W. Ctayden, illustrated; ‘' The 
Bock of the Rothamsted Experiments,’’ by .\. D. Ilall, 
illustrated; *' Poultry Farming, some Fuacts and some 
Conclusiuns,”” by ‘‘ llome Counties,’’ illustrated; ‘* Crea- 
tures of the Night, a Book of Wild Life in Western 
Britain,’ by A. W. Rees, illustrated; and ‘‘ Marine 
Boilers, their Construction and Working, Dealing more 
Especially with Tubulous Boilers,"’ based on the first 
edition of the work by M. L. E. Bertin, second edition 
brought up to date, edited by L. 5. Robertson, illustrated. 

Messrs. Nelson and Sons give notice of :—tA 
Naturalist’s Holiday,’’ by E. Step, illustrated. 


Messrs. George Newnes, Ltd., will issue :—'* What Foods 


Feed Us?” by E. Miles; and the ‘ Story of the Micro 
scope.”’ d 
Messrs. C. Arthur Pearson, Ltd., promise :—*‘ The 


Romance of Mining, containing Interesting Descriptions 
of the Methods of Mining for Minerals in all Parts of the 
World,’ by A. Williams, illustrated; and ** The Romance 
of the Mighty Deep, a Popular Account of the Ocean: the 
Laws by “which it is Ruled, its Wonderful Powers, and 
Strange Inhabitants,’’ by A. Giberne, illustrated. 

Messrs. George Philip and Son, Ltd., announce :-— 
“School Gardening,”? by W. E. Watkins, illustrated. 

Messrs. G. P. Putnam's Sons have in hand :—‘* Tibet 
and Turkestan,’ by O. T. Crosby, illustrated; ‘' The 
and Petra,”’ by Drs. W. Libbey and F. E. 
Ifoskins, illustrated; ‘* Diagnosis of Organic Nervous 
Diseases,” by Dr. C. 34. Herter, revised by Dr. L. P. 
Clark, illustrated; and ‘* Physical Regeneration,’ by 
J. Cantlie. 

The Religious Tract Society direct attention to :—* Home 
Life in Birdland,’”” by O. G. Pike, illustrated; ‘* Rambles 
with Nature Students,"’ by Mrs. Brightwen, illustrated ; 


and **.\ Popniar Handbook to the Microscope,”’ by L. 
Wright. 
Messrs. Alston Rivers, Ltd., will issue :—‘* The Siege 


of the South Pole,’’ by Dr. H. "R. Mill. 


Messrs. Rivingtons announce :—‘ .\ Three Years’ Course 
of Practical Chemistry,’’ in three parts, by G. #1. Martin 
and E. Jones. 

The Walter Scott Publishing Co., Ltd., promise :— 


“Physical Education, or the Nurture and Management of 
Children, founded on the Study of their Nature and Con- 
stitution,’ by 5. Smiles, edited with additions by Sir 
H. Beevor, Bart.; and “ Dict amd Hygiene for Infants,’ 
by Dr. F. H. Alderson. 

Messrs. Seeley and Co., Ltd., announce :—‘‘ The 
Romance of Modern Mechanism,’’ by A. Williams; and 
“The Romance of Modern Electricity, ” by C. R. Gibson, 
illustrated. 

Messrs. Smith, Elder and Co. give notice of ‘‘ The Source 
of ihe Blue Nile, a Record of a Journey through the 
Soudan to Lake Tsana, in Western \byssinia, and of the 
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Return to Egypt by the Valley of the Atbara, with a Note 
on the Religions, Customs, &c., of Abyssinia,’ by A. Me 
Hayes; *‘ Entomological Appendix,” by Prof. 


Poulton, F.R.S., illustrated ; and ** Ellis's Demonstrations | 


of Anatomy, being a Guide to the Knowledge of the Human 
Body by Dissection,’’ edited by Dr. C. Addison, illustrated. 
The list of the Society for Promoting Christian Kuow- 
ledge includes :—a new edition of ‘‘ Early Britain: Roman 
Roads in Britain,”? by T. Codrington. 
Messrs. Swan Sonnenschein and Co., Ltd., announce :— 
« Physiological Psychology,’’ by Prof. W. Wundt, a trans- 


lation of the fifth and wholly re-written German edition by | 


[Mesil, Je. 18, Ti itkoliieries, 
‘<The History of Philosophy, 


in 3 vols., vol. ji., illustrated ; 
”* by Dr. J. E. Erdmann, an 
English abridgment translated and edited hy W. S. Hough; 
“¢Theughts and Things: a Genetic Study of Logical 
Process,” by Prof. M. Baldwin, vol. i., “Theory of Know- 
ledge, Functional Logic,’ vol. ii, ‘°° Theory of Reality, 
Real Logic ’?; ‘‘ The Needs of Man: a Book of Sugges- 
tions,” by Dr. W. W. Hall; ‘* The Student's Text-book 
of Zoology,”’ by A. Sedgwick, F.R.S., vol. iii., illustrated ; 
“The Student's Hygiene, with Special Reference to the 
Syllabus of the Board of Education, 1905,”" by E. Evans, 
illustrated; ‘‘ The Chemistry of -Common Life, with 
Special Reference to the Syllabus of the Board of Educa- 
tion, 1905,’ by J. B. Coppock, illustrated; ‘* School 
Gardening for Little Children,” by L. R. Latter; and a new 
edition of ‘“‘ Introduction to the Study of Organic 
Chemistry,’’ by J. Wade, illustrated. 

Among the announcements of the University Tutorial 
Press, Ltd., are:—‘‘ The Primary Arithmetic,’’ part ii., 
(Weights and Measures, Vulgar Fractions, Practice, &c.), 
part iii.; ‘‘ Geometry, Theoretical and Practical,’? by 
W. P. Workman aud A. G. Cracknell, part ij. ; ‘* Scholar- 
ship Geometry,’’ by W. P. Workman and A. G. Cracknell ; 
‘* Logarithms, and How to Use Them’’; ‘‘ First Stage 
Chemistry, Theoretical Organic,” by Dr. Re eleystictas 
“Junior Chemistry,’’ by R. II. Adie: ** Technical Elec- 
tricity,’? by Prof. H. T. Davidge and R. W. Hutchinson ; 
“‘ School Magnetism and Electricity,’’ by Dr. R. He Jude; 
“ First Stage Physiology,” by Dr. G. N. Meachen; ** Prac- 
tical Physics,’’ by W. R. Bower and J. Satterly; ** Proper- 
ties of Matter,” by C. J. L. Wagstaff; ‘* Elementary 
Science of Common Life (Chemistry),”’ subject xvi. of 
the Board of Education Science Examinations, by W. T. 
Boone ; ‘ Section One, Biology ” (subject xv. of the Board 
of Education Science Examinations), by W. 5. Furneaux; 
“Section One, Physiography ’’ (subject xxiii, of the 
Board of Education Science Examinations); ‘‘ Scholarship 
Elementary Science—Biology,"’ for section ii.; ‘* Principles 
snd Methods of Education,” by Dr. S. S. F. Fletcher and 
Prof. J. Welton; and new editions of ‘* Chemical Analysis,’ 
hy Drs. W. Briggs and R. W. Stewart: and ‘‘ Inorganic 
Chemistry, Second Stage (Theoretical), by Dr. (Gin Vile 
Bailey. 

Mr. T. Fisher Unwin gives notice of :—‘* Sport and 
Travel in Abyssinia,"’ by Lord Hindlip, illustrated ; 
“ Siberia, a Record of Travel, Climbing, and Exploration,” 
by $. Turner, illustrated; “ Rambles on the Riviera,’’ by 
Prof. E. Strasburger, illustrated; ‘‘ Round About My 
Peking Garden,’ by Mrs. A. Little, illustrated ; HO Tica 
Search of El Dorado, a Wanderer’s Experiences,’” by A. 
Macdonald, illustrated; ‘f Recreations of a Naturalist,”” by 
J. E. Harting, illustrated; ** The Nature and Origin of 
Living Matter,” by Dr. HH. C. Bastian, P.R.S., illustrated ; 
‘“The Mental Traits of Sex,’? by H. B. Thompson; 
“Fishes I Have Known,”’ by A. H. Beavan, illustrated ; 
‘©The Evolution of the World and of Man,” by G. E. 
Boxall; aud ‘t Our School Out-of-Doors,”’ by the Hon. 
M. C. Leigh, illustrated. : 

Messrs. Whittaker and Co. promise :—' Steam Turbine 
Engineering,’? by H. Mf. Hobart and T. Stevens; ‘* Wire- 
less Telegraphy and Telephony,"’ by D. Mazzotto, trans- 
lated by S. R. Bottone; ‘* A Pocket Book of Aéronautics, 
by H. W. L. Moedebeck, translated by Dr. W. M. Varley; 
** Armature Coustruction,’’ by H. M. Hobart; ** Electric 
Welding,”’ by F. J. Wallis-Jones; ‘' Electricity in Mines,” 
by P. R. Allen; ‘ Single-phase Commutator Motors,’ by 
F. Punga and R. F. Looser; ‘‘ Household Applications of 
Electricity,” by S. R. Bottone; ‘4 Text-book of Botany,” 
by M. Yates, part i., ‘‘ The \natomy of Flowering Plants ’’; 
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and new editions of ‘' Electricity in its Applications to 
Telegraphy,”’ by T. E. Herbert ; ‘* The Alternating Current 
Circuit and Motor," by W. P. Mayeock,; ** Whittaker’s 
Electrical Engineers’ Pocket Book,’’ edited by K. Edg- 
cumbe; ‘ Central Station Electricity Supply,"’ by A. Gay 
and C. H. Yeaman; ‘‘ The Management of Accumulators,”’ 
by Sir D. Salomons, Bart.; * The Practical Telephone 
Handbook,” by J. Poole; ‘‘ Radiography and the X-Rays,” 
by 5. R. Bottone; and ‘' Dissections [lustrated,’* by C. 
Brodie. 

Messrs. Williams and Norgate announce :—‘‘ The Evolu- 
tion of Religion, an Anthropological Study,’ by Dr, L. R. 
Farnell; ‘‘ Life and Matter, a Criticism of Prof. Haeckel’s 
‘Riddle af the Universe,’’’ by Sir Oliver Lodge, F.R.S.; 
and 't The Inflammation Idea in General Pathology,” by 
Dr. W. H. Ransom,. F.R.S. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—The Indian forestry probationers elected last 
August have come into residence, and the India Office has 
issued a notice that thirteen more probationers will be 
selected at the end of October. Candidates, must have 
passed Responsions at Oxford or the previous examination 
at Cambridge, or some equivalent examination, and will 


| be expected to have some knowledge of chemistry, physics 


| and mechanics, and to be between the age of eighteen and 


twenty-one years, but the selection board will have the 
power to relax the superior age limit in the case of candi- 
dates who have taken a university degree. Names of in- 
tending candidates must be sent to the Under-Secretary af 
State for India not tater than October 26; forms of appli- 
cation can be obtained from Dr. Schlich, 29 Banbury Road, 
Oxford. Fj 


CamprivcGe.—The syndicate appointed to consider the 
desirability of establishing in the university a diploma in 
forestry is of opinion (1) that a diploma in forestry should 
be established; (2) that forestry should form the principal 
subject of the final examination for the diploma; (3) that 


| the diploma should be granted only to graduates of the 
' university ; (4) that candidates for the diploma should show 


evidence of having resided for the equivalent of one year 
in some recognised centre of instruction in practical 
forestry. If these recommendations be approved by the 
senate, the syndicate proposes to draw up and submit to 
that body detailed regulations for the scope and conduct of 
the proposed examinations and for the courses of lectures 
and practical instruction to be required of candidates for 
the diploma. 

At Emmanuel College a studentship of the value of 
1sol. is offered for the encourugement of research in 
any branch of study recognised by the university. The 
studentship is open to graduate members of the university 
whose age does uot excecd twenty-eight on January 1, 
1906. [t is tenable in the first instance for one year 
from January 1, 1906, but the student may be re-elected 
for a second period of one year. The latest date for re- 
ceiving applications is Navember 20. Further information 
may be obtained from the master. The student elected is 
not required to become a member of Emmanuel College. 

Mr. J. L. Tuckett, of Trinity College, has been appointed 
senior demoustrator of physiology until September 29, 1905. 
and Mr. S. W. Cole, of the same college, will succeed 
Mr. Tuckett as additional demonstrator in the same sub- 
ject: Dr. {7. B. Roderick, of Emmanuel College, has been 
re-appointed demonstrator of surgery. Prof. Hopkinson has 
been elected to represent the board af physics and chemistry 
on the general bourd of studies. Mr. J. J. Lister has been 
re-clected demonstrator of comparative anatomy. 


Mr. JAmMes Miucttrkax, who has given 180,aool. for the 
establishment of a university at Decatur, It., which shall 
bear his uame, has offered, we learn from Science, to give 
a further 200,000!. to the institution. ‘ 


A COMMITTEE has been appointed to inquire into the 
expenditure on public education in England and Wales 
from Exchequer grants, local rates, and other sources, 
with the view of ascertaining the various causes fer the 
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existing diversity in the amount of rate levied for educa- 
tion by local authorities, and the varying relation which 
this amount bears to the total focal rates in each area. 
All the members of the committee are officially connected 
with the Civil Service. : 


_ Tue London County Council School of Marine Engineer- 
ing in High Street, Poplar, has been established to enable 


Fic. 1.—Navigation Room of the London County Council School of Marine Engineering, Poplar. 


persons in the engineering and shipping industries of the 
Poplar and neighbouring districts to acquire an intimate 
knowledge of the principles which underlie the work on 
which they are engaged, instruction being given in physics, 
chemistry, and mathematics, 
as well as in the mure prac- 


tical subjects dealt with in 

the drawing offices, chart Yl. 
room, and engineering Jabor- —\il y q 
atories and workshops. The SN ral ‘a 
nautical day — school is A /{) \ 
equipped with modern nau- —., Rt 
tical instruments and seu- ) x) 
manship models, and a_por- \ ) 
tion of the roof of the evi 


building is arranged so as to 
form an observing terrace for 


meteorological and astro- 
nomical observations. Pro- 


also made for the 
teaching of the 
principles of electrical 
engineering, and in the 
chemical laboratories students 
have opportunities of making 
investigations in connection 
with the calorific value of 
fuels, methods of purifying 
feed waters, and other sub- 
jects. The accompanying ; 
illustration shows the navi- 
gation room of the school. 


vision is 
thorough 


Pror. R. MEtpota, F-.R.S., 
distributed, on Octoher 11, 
the prizes and certificates gained during the session 1904-5 
by the students of Herold’s Institute, the London School 
of Leather Manufacture. The report of the director of 
the school, Dr. J. Gordon Parker, was read at the meet- 
ing, and showed that during the year a large amount of 
research work has been done, and the staff of the institute 
has contributed in no small degree to the important 
investigation connected with the deterioration of book- 
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Fic. 1.—Diagrams of nuclear divisions. 


binding leather carried out by the Society of Arts cém-~- 
mittee on bookbinding leather. Prof. Meldola, replying to 
xu vote of thanks, reminded those present that in other 
countries there is a direct relaticnship between technical 
| epee and the industries. In this country, un- 

fortunately, there is too often indifference or open hostility. 
| Manufacturers have suffered through their unwillingness to 

modify old procedure and to face new sets of conditions. 
but it is gratifying to know that 
hostility to technical instruction 
heing overcome, 


is 


SOCIETIES AND TCIDEMiTES 
Lonpon. 

Royal Society, May 11.—‘tOn the 

Cytology of Apogamy and A\posporvy. 

Il. Preliminary Note on Apaspory."” 


By Miss L. Digby. Cammunicated 
lin; WMireil. [fo I. Ieuan, IB. Toe 
Apospory is the direct vegetative 


process which leads from the sporo- 
phyte to the gametophyte without the 
intervention of spores. 

The fronds of Nephroditin pseudo- 
mas, Rich., var. cristata apospora, 
Druery, were layered in pans of earth, 
and soon showed aposporal growth. 
Vhis arises from the surface and edge 
of the pinnule, and assumes pro- 
thalloid characters. ‘These prothalh 
have no cushion; the embryo is au 
vegetative outgrowth. 

The nuclear divisions of prothallus 
and embryo have been studied, and the 
calculated number of chromosomes t> 
forty-three and forty-one respectively 
(see Fig.). This approximation un- 
doubtedly proves that there is no 
| reduction during the transition from the sporophyte to the 

gametophyte. A similar result has been obtained in 

Athyrtunt Filix-faemina, var. clarissima, Jones. 
| The apogamous prothalli of Nephrodinm 


| 7 


pseudo-mas 


? 


WY 


ate in prothallus. @'6'c’ in embryo. 

cristata apospora show no nuclear migration, whereas 
about 73 per cent. of those of Nephrodium pseudo-mas, 
Rich., var. polydactyla, Wills,’ exhibit this phenomenon. 
This is easily explained. Whereas in the former the 
nuclei of the aposporously developed prothalli have already 
the full complement of somatic chromosomes, in the latter 


‘J. B. Farmer, J. E. 8. Moore, and L. Digby, “‘ Preliminary Note on 
Apogamy," Ker. Sec. Proc., vol. Ixxi,, 1903, pp 453 to 457. 
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they have only half the number, as the prothalli germinate 
from spores, the origin of which undoubtedly involves a 
reduction. Hence the sporophytic number in that case is 
regained by migration and subsequent fusion of two pro- 
thallial nuclei. 

MANCHESTER. 

Literary and Philosophical Society, October 3.—Sir 
William H. Bailey, president, in the chair.—Note on the 
buccal pits of peripatus: C. G. Hewitt. A general 
cutline of the characters of peripatus was given. 
Recently, tracheal structures had been described in 
an Australian species, Ooperipatus oviparus, in connec- 
tion with the buccal pits. These pits are formed by the 
hollowing out of the long, chitinous levers which are 
attached to the inner pair of jaws; they are continuous 
with the cavity of the mouth. The paper embodied the 
results of an investigation into the nature of these buccal 
pits in Ooperipatus ovipartts and two other species. It was 
found that trachee do not occur in this region of the body, 
and that the striated muscle fibres which work the jaw- 
levers had been mistaken for trachez. 


Paris. 

Academy of Sciences, October 9.—M. Troost in the 
chair.__The president announced the death of Prof. Baron 
de Richthofen, correspondant in the section of mineralogy. 
—Observation of the total eclipse of the sun of August 30 
ut Alcosebre (Spain): J. Janssen. Just before totality the 
sky was not absolutely clear, a few light clouds inter- 
fering somewhat with the photography of the phases, but 
some minutes before totality the clouds disappeared, and 
the whole period of totality was studied under the best 
conditions. Three good photographs of the corona were 
ohtained by M. Pasteur, M. Millochau was able to obtain 
photographs of the spectrum of the reversing layer and of 
the corona, and M. Stefanik made ocular observations on 
the green ray of the corona and of the extreme red. 
Numerous photographs of the phases were obtained.—On 
the creation of an international association for solar 
studics: J. Janssen. A résitmé of the principal resolu- 
tions passed at the recent meeting at Oxford.—On the first 
volume of the *‘ Catalogue photographique du Ciel,”’ pub- 
lished hy the Observatory of Bordeaux: M. Leewy. This 
catalogue contains the rectilinear coordinates of 49,772 
stars relating to a zone comprised between +16° and +18° 
declination. Details of the methods adopted are given, and 
a special study of the errors has been made.—On the 
carthquake felt at Stromboli on September 8, and on the 
present state of the volcano: A. Laeroix. The earthquake 
of September 8, which caused such disasters in Calabria, 
wus also severely felt at Stromboli, as, although no 
fatalities resulted in the island, there was hardly a build- 


ing which remaincd undamaged. Numerous crevasses 
appeared, some a metre wide and 20 metres long. Some 


observations were made on the volcano in eruption at a 
ilistance of 1530 metres from the crater, special attention 
being given to the times elapsing between the explosions. 
lt would appear that the more violent explosions are not 
separated from these preceding by an interval of time 
specially long.—Observation of the total eclipse of the sun, 
August 30, made at Guelma, Algeria: E. Stephan. The 
work attempted was limited to direct visual observations, 
hig were carried out under excellent atmospheric con- 
ditions, 


Spectroscopic researches made during the eclipse 
of the sun, August 30, at .Aleosebre (Spain): Milan 
Stefanik. Details of visual observations are given.—On 
the observation of the total eclipse of August 30, made at 
\lcvosebre (Spain): G. Millochau. The scheme of work 
proposed included the photographic study of the spectra 


«f the reversing layer and the chromosphere in the luminous 
region, especially in the red, yellow, and green; the spec- 
trum of the corona in the same region; similar researches 
n the ultra-violet; photographs during totality with plates 
sensible to the red ravs, utilising a ad screen ta cut off 
ther radiations. Details of the instruments are given, the 
lull discussion of the results being reserved for a later 
paper. On the polarised light of the solar corona: eee 
Landerer.—Mathematical groups containing several oper- 
ations of the second order: A. Miller.—On some 
skcrivatives of cyclohexane: P. Freundler and E. Damond, 
The starting point of this work was cyclohexanol, pre- 
pared hy Sabatier and Senderens’ method. This was con- 
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verted into the monobromo- and monoiodo-derivatives by 
the action of phosphorus bromide and iodide, and rectify- 
ing under reduced pressure. ‘These compounds do not, as 
a “rule, give good yields in condensation with sodium 
derivatives, an exception being in the reaction with sodio- 
malonic ester, the vield in this case being 27 per cent.— 
On the decomposition of meta- and para- -nitrobenzvlic 
alcohols under the influence of aqueous and alcoholic soda : 

P. Carré.—On some phenolic ethers with the pseudo- 
allyl chain ArC(CH,)=CH,: MM. Béhal and Tiffeneau. 
—On sambunigrin, a new “hydrocyanic glucoside extracted 
from the leaves of the black elder: Em. Bourquelot and 
Em. Danjou. The existence of this glucoside has been 
indicated in a previous note, and in the present communi- 
cation details are given of the method by which the 
sambunigrin has been obtained in a pure state. The new 
glucoside. appears to be isomeric with the amygdonitrile 
glucoside of Fischer, from which it differs in its rotatory 
power.—Statistical researches on the evolution of the size 
of plants: Mlle. Stefamowska. The results are expressed 
in the form of curves.—Study of the blood in the case of a 
“ Dbleeder ’*: P. Emile Weil. Numerous experiments have 
been made on the coagulation of the blood from this case. 
The most important result obtained was the observation 
that the anomalous coagulation in these cases is not due to 
the presence of any anti-coagulating substances in the 
blood, but arises from the alpen or alters AA a of certain 
normal substances, probably the coagulating i-:ment. It 
is sufficient to add traces of normal serum to cause a 
narmal cougulation.~ On the direct proofs of the existence 


of counter trade winds: Lawrence Retch and Léon 
Teisserenc de Bort. 
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A Tibetan-English Dictionary with = Sanskrit 
Synonyms. By Sarat Chandra Das. Revised and 
edited by G. Sandberg, ..\., and A. W. Hevde. 
Pp. xxxiv+1353. (Culeutta: Bengal Seerctariat 
Press, 1902.) 

HE chief attraction which the Tibetan language 
possesses for the western reader is that it is 

the Latin of Central .\sia, and preserves in its bully 
literature the old-world lore and vestiges of early 
culture which the priestly schoolmen of Tibet believed 
to he all that was worth knowing, not only about 
their own country, but of the outside world, and more 
especially ancient India, regarding which so little 
is known to us. For Tibet, upon receiving its 

Buddhism from India in the seventh century 4.D., 

adopted at the same time the Indian characters for 

the purpose of reducing its hitherto unwritten Mon- 
colian language into writing, and forthwith translated 
into its new vernaeular the Indian Buddhist scriptures 
and other works, the originals of which were after- 
wards destroyed by the fanatical Mohamimedan 
invaders on the expulsion of Buddhism from India in 
the twelfth century a.p. From these seripts, thus 
preserved in their Tibetan translations, much invalu- 
able information has already been gleaned by Euro- 
pean scholars; but owing to a habit of the learned 
monks to translate most of the proper names, of 
persons, places, and things, root by root etymo- 
logically into the Vibetan, it so happens that without 

a eopious Tibeto-Sanskrit lexicon to re-convert these 

translated names into their recognisable Indian 

equivalents, a great deal of the mass of information 
locked up in the Tibetan volumes, now accumulating 


in our national libraries, remains to some extent 
sealed. 
This is what the present dictionary claims to 


faeilitate to a greater extent than has been done by 
the lexicons of the pioneer Csoma, the Hungarian, the 
scientifically equipped Moravian missionary, Jéischke, 
and Pére Desgodins. [It has been compiled by Babu 
Sarat Das from vernacular dictionaries brought by 
him from Tibet, when he visited that country some 
years ago. His revisers complain that they found 
‘“the material had been put together in somewhat 
heterogeneous fashion hardly systematic enough for 
a dictionary,’’ so that they had to take “ the greatest 
freedom in correcting or rejeeting the matter set 
forth in the work.’’ This task of correetion has 
obviously not been earried far enough, for in its pub- 
lished form this ponderous volume still retains serious 
shortcomings in the elementary requirements of a 
dictionary. The definitions offered are too often want- 
ing in accuraey to be trusted, or too wanting in 
neeessary details and useful references to be very 
helpful. The Sanskrit synonyms are not so numerous 
as they might have been, and their definitions are 
usually made up of indiscriminate extraets from the 
sanskrit-English dietionaries of English — lexico- 
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graphers, reprodueed often without acknowledgment 
and with strange confusion and crrors. 

For instance, to refer to some of the botanical 
matters in the first few pages, under ‘ Kakola,”’ an 
aromatie spiec, the author has taken the latter part of 
his definition from Wilson's dietionary without 
acknowledgment, and included with it part of the 
definition of the next following word; he also states 
that cardamom is “the fruit of Cocculus indicus,” 
and mistakes Erandi or cubeb pepper for Erand, or 
the castor-oil plant. gain, “‘ Kapi’’ is given in 
trustworthy Tibetan lexicons as the Sanskrit equi- 
valent of ‘* Kapittha,’’ not ‘t Kabittha ** as stated by 
the Babu, and secondarily ‘t Pithanaja,’” which is 
omitted by him. The primary meaning, therefore, is 
the wood-apple tree (Feronia clephantum) and not 
“yesin of the juniper plant‘? as given by him. \s 
secondary meanings he inserts five Hines taken without 
acknowledgment from Wilson, and in so doing mis- 
spells eaeh of the three botanical names, and alters 
waved-leaf fig tree’ into the nansensieal ‘* manc- 
fig tree."’ In the next word, also, both the Sanskrit 
and botanical terms, taken unacknowledged from 
Wilson, are misspelt. 

Again, “ Chu-sing kar-po,”’ or ‘the white water- 
tree,” is absurdly stated by him to be .leonttum ferox, 
which, however, ts black rather than white, and never 
ealled a ‘tree’ by the Tibetans, to whom it 1s 
familiar. The vernacular lexicon, however, gives for 
* water-tree *’ the Sanskrit ‘ Kadali,’”’ or ‘ water- 
wood,’ which is the appropriate name of the watery 
plantain tree, and it gives the further synonym 
‘* Mochaka,’* or the ‘ horse-radish-tree,"* whieh the 
Babu omits. Of this tree, the * Sajina’’ of Indian 
cooks, there are two varietics, namely, a red and a 
white kind, the latter of which is the one that has 
been wrongly identified with the deadly aconite by 
our compiler, Still another synonym for this word, 
*“ Nalam,’* a reed or ‘‘ stalked water-plant,"’ is in- 
correetly given as *‘ the ratan " (sic); and the author 
frequently eonfuses cant with bamboo. 

Not infrequently the precise shade of meaning is 
missed; thus Rig-dsit, which literally and invariably 
means ‘ta holder of knowledge "’ or sage, is defined 
by him as ‘t comprehension of a science (sic) with 
ease’; und seldom is any hint given of the useful 
literal meaning of such names as the eommeon word 
for small-pox, which is euphemistically called ‘t God's 
granules’? in deference to the malignant disease 
spirit. 

As instances of common wards altogether omitted 
are La-lis, the respectful form of ‘tyves,"? which after 
the mystic ** On“ formula is perhaps the word most 
frequently uttercd in Tibet; Choma, the common 
Potentilla, the root of which is eaten as a food; pin- 
kyur-ma, the kestrel, being onomatopeetic for its call; 
the word for ‘bribe,’ which is ethically interesting 
us meaning literally ‘ta secret push.”’ 

His orthography disregards some of the accepted 
rules of scientific philologists, so as to give 
“Daipung "’ for the great monastery of Déapung, 
although noi occurs either in the vernaeular spelling 
or pronunciation. We miss, toa, in a dictionary of 
this size, whieh owing largely to elumsier type is 
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thrice the weight of Jiéschke's, any 
the interesting process of organic change whereby 
so many of the hristling consonants of the written 
speech have dropped out of hearing in the spoken 
dialects of the temperate central province, probably 
for physiological and climatic reasons. 

Nevertheless, despite its many defects, it embodies 
a good deal of new material from the vernacular 
Tibetan lexicons which must prove suggestive to those 
engaged in Tibetan researches who are sufficiently 
advanced not fo be misled by its serious mistakes. 

L. A. Wappetc. 


FINGER-PRINT IDENTIFICATION, 
Guide to Finger-print Identification. By Henry 
Faulds, L.F.P.S., late Surgeon. Superintendent of 
Tsukiji Hospital, Tokyo, Japan. Pp. viii+8o. 
(Hanley: Wood, Mitchell and Co., Ltd., 1905.) 
Price 5s. net. 
R. FAULDS was for some years a medical officer 
in Japan, and a zealous and original investi- 
gator of finger-prints. He wrote an interesting letter 
about them in Nature, October 28, 1880, dwelling 
upon the legal purposes to which they might be 
applied, and he appears to be the first person who 
published anything, in print, on this subject. How- 
ever, his suggestions of introducing the use of finger- 
prints fell flat. The reason that they did not attract 
attention was presumably that he supported them by 
no convincing proofs of three elementary propositions 
on which the suitability of finger-prints for legal pur- 
poses depends. It was necessary to adduce strong 
evidence of the, long since vaguely alleged, perman- 
ence of those ridges on the bulbs of the fingers that 
print their distinctive lineations. It was necessary to 
adduce better evidence than opinions based on mere 
inspection, of the vast variety in the minute details 
of those markings, and finally, for purposes of 
criminal investigation, it was necessary to prove that 
a large collection could be classified with sufficient 
precision to enable the officials in charge of it to find 
out speedily whether a duplicate of any set of prints 
that might be submitted to them did or did not exist 
in the collection. Dr. Faulds had no part in establish- 
ing any one of these most important preliminaries. 
But though his letter of 1880 was, as above men- 
tioned, apparently the first printed communication on 
the subject, it appeared years after the first public 
and official use of finger-prints had been made by Sir 
William Herschel in India, to whom the credit of 
originality that Dr. Faulds desires to monopolise is 
far more justly due. Those who care to learn the 
facts at first hand should turn to Nature, vol. xxii. 
p. 605, for Dr. Faulds’s first letter, to vol. 1, p. 518, 
for a second letter from him in reference to the Parlia- 
mentary  Blue-book on the ‘Identification of 
Criminals,’" then just issued, and Jastly to Sir Wm. 
Herschel's reply in vol. li., pp. 77-8, where the ques- 
tion of priority of dates is placed bevond doubt, by 
the reprint of the office copy of Sir WilHant's * demi- 
official * letter of \ugust 15, iS>7, to the then tn- 
spector of Prisons in Bengal. 
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This letter covers all ' 


that is important in Dr, Faulds’s subsequent com- 
munication in 1880, and goes considerably further. 
The method introduced by Sir Wm. Herschel, ten- 
tatively at first as a safeguard against pcrsonation, 
had gradually been developed and tested, both in the 
jail and in the registering office, during a period of 
from ten to fifteen years before 1877, as stated in the 
above quoted letter to the Inspector of Prisons. 

The failure of Sir \Wm. Herschel's successor, and 
of others at that time in authority in Bengal, to 
continue the development of the system so happily 
begun, is greatly to be deplored, but it can be ex- 
plained on the same grounds as_ those mentioned 
above in connection with Dr. Faulds. The writer of 
these remarks can testify to the occasional incredulity 
in the early "nineties concerning the permanence of 
the ridges, for it happened to himself while staying 
at the house of a once distinguished physiologist who 
was the writer when young of an article on the skin 
in a first-class encyclopaedia, to hear strong objections 
made to that opinion. His theoretical grounds were 
that the glands, the ducts of which pierce the ridges, 
would multiply with the growth of the hand, and it 
was not until the hands of the physiologist’s own 
children had been examined by him through a lens, 
that he could be convinced that the lineations on a 
child’s hand might be the same as when he grew up, 
but on a smaller scale. 

The literature concerning finger-prints is becoming 
large. An ex¢ellent index to it will be found in a 
memoir by Otto Schlaginhaufen, just published 
(Morphol. Jahrbuch, Bd. xxxiii., H. 4, and Rd. 
xxxiv., H. 1., Leipzig). But even this is incomplete, 
for it takes no notice of Mr. Tabor's efforts in San 
Francisco to obtain the official registration of the 
finger-prints of the Chinese immigrants, whom it was 
found difficult to identify otherwise. This seems to 
have oceurred at some time in the eighties, possibly 
before them, but dates are now wanting. 

Dr. Faulds in his present volume recapitulates hi< 
old grievance with po less bitterness than formerly. 
He overstates the value of his own work, belittles 
that of others, and carps at evidence recently given 
in criminal cases. His book is not only biased and 
imperfect, but unfortunately it contains nothing new 
that is of value, so far as the writer of these remark-~ 
can judge, and much of what Dr. Faulds seems to 
consider new has long since been forestalled. It 
is a pity that he did not avail himself of the 
opportunity of writing a book up to date, for he 
can write well,, and the photographie illustrations 
which his publisher has supplied are excellent. 
The experiences, of other countries ought 
to be collated with those of England, in order to 
develop further .the art of classifying large collec- 
tions of finger-prints. In Argentina, for example, 
their use has wholly superseded Bertillonage, and one 
would like to know with what success. A bureau 
that can deal effectively with very many thousands 
of cases would require a staff of particularly intelli- 
gent officials, and the tradition of dealing in the same 
way with certain transitional forms that are of 
frequent occurrence. The more highly the art of 
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classifving, or as it might be phrased of, ** lexicon- 
ising,” finger-prints is developed, the more wide will 
their use become. They ought to be especially valu- 
able in checking desertions from the .Army and Navy. 
But there may be moral objections to the use of fnger- 
prints in these cases for, according: to the present 
syste of recruiting, many tale refuge in the Army 
who are ‘t wanted "’ by the police, and would strongly 
object to being finger-printed, 

A few words should be added concerning the ancient 
usage of finger-prints in China, Japan, and India for 
l-gal purposes. Good evidence as to this has at length 
bren supplied by Minakata Kumagusu in two letters 
to Nitcre, vol. li., pp. 199 and 274. It is clear that 
it was used to some extent, but there is nothing as 
yet to show that the impressions were made and 
scrutinised with anything like the precautions now 
vansidered to be essential to the good working of the 
system. Blurred finger-prints cannot be correctly 
deciphered except by a trained expert, using lenses 
und photographic magnification. Negative evidence 
ix often of conspicuous value, such as should leave no 
reusonable doubt in the mind of the most stupid jury- 
man; but expert analysis und severe cross-examination 
“re required when the prints to be compared are 
generically alike and when one of them is imperfect 


or blurred. iF. Ui, 
JEJONE (CMIEUOSS ANID FRIED SOUL FE. 
Mécanisme et Education des Mouvements. By Prof. 
(teoreess Demeny. Pp, i 523; 505) feures- 


(Paris; 
“T*HERE are few more important or more oppor- 
tune considerations in connection with practical 
hygiene than those which are furnished by the subject- 
matter of the two books written by M. Demeny. The 
first of these books, a second edition of which 
“ppeared in 1903, is entitled ‘t Les Bases scientifiques 
de Education physique"; this is now supplemented 
and given a direct practical bearing by the present 
which sets forth in some detail the technical 
espects of the subject. .\s regards its general 
character the method of treatment remains distinctly 
scientific; but since the avowed aim of the author is 
to set forth the real advantages to be derived from 
bodily exercises conducted along proper ‘Hines, the 
scope of this later book is eminently educational, and 
thus it appeals to all those who take a broad vicw of 
education and its requirements. This appeal 
accentuated by the mode of presentation, ‘which is 
such as to render the extensive subject-matter intelli- 
gible to those who make no pretensions to special 
physiological knowledge. 

It is true that the opening chapter deals of necessity 
with such physiological questions as the structure and 
functions of muscle, the mechanism of joints, and 
the cupacity for movement which are allowed by the 
skeletal articulations; but these and other funda- 
mentil points of like nature are treated in a manner 
which, whilst in strict accord with the present state 
of scientific knowledge, is of such a character as to 
render these various topics easy of comprehension. 
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This introduction leads up to a most interesting 
analysis of the part played by the muscles in  pro- 
ducing various well known body movements. In this 
stress is laid upon the comparatively modern discovery 
that any movement, for instance the flexion of a 
limb, is produced net only by the pulling force of 
those muscles which move it in the desired sense, the 
flexors, but also by the relaxation of those which 
oppose this movement, the extensors. It is this two- 
fold muscular mechanism which permits of the move- 
ment being graduated so finely as regards both its 
extent and its force. Some illustrations of a striking 
character are given in support of this aspect of a 
volitional or secondary automatic movement. 

For the majority of readers, the great interest of 
the book will probably lie in the interesting account 
which it gives of various familiar movements. These 
are all accompanied by numerous illustrations which 
are excellent for their purpose, and greatly enhance 
the attractiveness of the text. Many of these are 
spirited diagramunatic representations of the skeleton, 
the form of which in all manner of bodily postures 
is drawn with that piguancy and verve which con- 
Stitute to English eves the special charm of French 
draughtsmanship; humour cannot be expected in a 
letterpress which deals with subject-matter so technical 


| and serious, but it is supplied by the illustrations, 


, portion of the work. 
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which give a humorous fillip to the work without 
detracting in the least [rom their undoubted service 
in helping the reader to follow the exposition. 

The section which deals with the various forms of 
locomotion, walking,, running, jumping, &e., is 
perhaps the most elaborate. The author is here on 
ground which he has studied minutely for many 
vears. As chief of the laboratory at the physiological 
station in the Collége de France, he is able to set 
forth with authority the results of the elaborate and 
prolonged investigations initiated by Prof. Marey and 
carried on under his inspiring influence., It is prob- 
able that the summary of these investigations given 
by M. Demeny is the most valuable short exposition 
of this really difficult subject which has been published 
up to the present time. The lucidity of the author's 
style and tréatment is conspicuous in this portion of 
the book, for the matter dealt with is not easily set 
forth in a way which admits of being readily under- 
stood, since it involves mathematical considerations 
which are apt to prove a stumbling block to physio- 
logical students. 5 

But, as stated before, the description of the factors 
concerned in the production of familiar postures of 
the body and the side-issucs which these raise, will 
for most readers probably prove the most attractive 
From standing, sitting, and 
Iving down, the author proceeds to carrying loads, 


vaulting, kicking, throwing. swimming, rowing, 
eveling, horse-riding, dancing, singing; fencing. 


boxing, wrestling, and all the various bodily move- 
ments which are concerned in the various forms of 
athletic or industrial exercise. It would be impossible 
to give any detailed account of his treatment of these 
subjects, but it may be confidently stated that this 
treatment, whilst scientifically sound, rendered 


is 


entertaining by the copious illustrations and interest- 
ing through the many novel points which are touched 
upon. .\s an example of the latter, the question is 
raised as to the physiological limits of the rapidity of 
effective response in feneing and boxing, and experi- 
ments are eited bearing on this point. 

A more serious, and at the present moment more 
important, aspect of the subject-matter is that whieh 
deals with body movements in relation to the improve- 
ment of general bodily physique. These are dealt 
with in the same comprehensive manner as those 
just referred to, for the author includes most of the 
gymnastic exercises used in France, Swedish drill, the 
use of clubs and of apparatus of different kinds. 

The malformation of the body is also referred to, 
whether due to the under-development or to the over- 
development of special museular groups; as an ex- 
ample of the first, the malformation of the chest 
through the weakness of the trunk muscles, abdominal 
muscles, &c., is conspicuously shown; as an example 
of over-development, the malformation of the thigh 
in fencing masters. 

The closing chapters are devoted to the conditions 
which may be presumed to determine how muscular 
force can be most economically direeted towards the 
production of body movements. The author realises 
that it would be undesirable in a treatise of a semi- 
popular character to present this extremely important 
subject in detail; nor, indeed, ean it be sct forth in 
a very convincing manner, sinee several questions of 
a fundamental type are still from the scientific point 
of view in an unsettled state. Thus it is still a matter 
of doubt how closely the heat-producing properties of 
musele are associated with those of meehanical tension 
or change of form. MM. Demeny is well aware of 
this, and warns his readers that it is impossible to 


deduce the energy relationships of the animal 
mechanism from those of artificially construeted 
machines. In this as in other departments of 


physiology the hope of arriving at a more precise in- 
teHectual standpoint is that expressed by one of 
Bacon's aphorisms; jt will “only be well founded 
when numerous experiments shall be reecived and 
collected into natural history which, though of no use 
in themselves, assist materially in the discovery of 
causes and axioms.’”’ ‘ 

In this spirit the various experiments detailed in the 
concluding chapter of the book must be approached, 
Most of these are concerned with the influenee of 
walking with definite loads for definite distances ; 
the points noted were the number of steps per minute, 
the length of the stride, and the posture of the body. 
It appears that when, as in walking, muscular move- 
ments are repeated many times, then there is an 
optimum rhythm which, by permitting appropriate 
reparation, allows the maximum of effect with least 
expenditure of muscular power. The author considers 
this to be the case in almost all bedy movements, 
although experiments are not given in support of this 
xeneralisation. 

The book as a whole is likely to prove of very con- 
siderable value in connection with the subject of 
physieal degeneration, whieh has been for some time 
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agitating the mind of the public. Methods of educa- 
tion it is now realised should, from the hygienie 
point of view, concern themselves with the posture of 
the body. Jn the eode for 1ga5 issued by the Eduea- 
tion Department stress is laid upon the importance 
of *‘the careful eultivation of a correet posture at 
writing and other lessons.*’ This tardy awakening 
of the authorities to the importance of cultivating the 
bodily physique of the children who are taught in the 
national schools renders it probable that teachers will 
desire to instruct themselves in the fundamental 
scientific aspects of the various methods for improving 
the bodily structure and functions. In this respect 
a work such as that now under review is likely to 
prove of very real service; it is trustworthy, it 
approaehes the whole question of body posture from 
a point of view at once seientific and utilitarian, it 
attacks the fundamental question (that, namely, of 
the effeetive action of the muscles), and finally, it is 
written in a style which makes the subjeet-matter 
intelligible without presupposing special teehnical 
knowledge on the part of the reader. The only draw- 
back to its utility is one whieh is susceptible of 
removal by its translation into English. 
iG: 


GEOMETRY OP (OSE Os. 
Geometrical Figures. By 
(Oxford : Clarendon 


On the Traversing of 
J. Cook Wilson. Pp. x +154. 
Press, 1905.) Price 6s. net. 

. UPPOSE that an outline figure of any kind is 

drawn upon a blackboard. In its construction 

the chalk describes a certain number of elosed or open 
paths, a path being defined as the marl made by 
the chalk during the whole time of any one of its 
eontacts with the board. But the number of paths 
thus aetually described is not necessarily the smalle-t 
by which the figure can be produced, and it is an 
interesting problem to analyse a given figure into its 
minimum number of paths, eaeh traversed once. 
As a simple example, let two oval paths be drawn 
interseeting in four points; the resulting figure can 
be traversed as one closed path. If two of the inter- 
sections are joined, the new figure ean be traversed 
as one open path; if the remaining interseetions are 
joined, the figure eannot be reduced to less than two 
paths. 

The first two parts of Mr. Wilson's bools deal with 
the problem above stated and various associated 
questions, The most interesting result is one of 
greater generality than might have been expeeted. 
Let a point in the figure be ealled odd or even uceord- 
ing as an odd or even number of lines radiate from 
it; then a figure with 21 odd points ean be analysed 
into n paths, but no fewer. (To include the case when 
n=o a slightly modified statement is necessary, which 
will be found in the book.) 

In part iii, the author enters upon new ground by 
applying the principle of duality; this is the most 
novel purt of the book, and a few eomments on it 
may not be superfluous. The results of the first two 
parts may, of eourse, be directly reciprocated without 
introducing any metrical considerations; but this is 


not what Mr. Wilson does, and the consequences of 
his procedure are very instructive, especially from the 
point of view of absolute geometry. He practically 
confines himself to rectilineal figures, and reciprocates 
segments into angles, thus introducing metrical 
elements, and becoming necessarily faced by the 
complications which they involve. It is now familiar 
to pure mathematicians that, with an * absolute ” 
conic to define our metrical system, there is a con- 
sistent and reciprocal definition of angle and 
segment (or distance of two points) by which each of 
these is the product of a constant and the logarithm 
of a cross-ratio. But to identify these with the 
expressions for angle and segment obtained by 
elementary methods with rectangular coordinates it 
is necessary to suppose the absolute conic to 
degenerate into one which, considered as a_point- 
locus, is the line at infinity counted twice, and con- 
sidered as an envelope is the pair of circular points 
at infinity. This complicated character of the absolute 
is at the base of all the puzzling difficulties which 
beset such attempts as this of Mr. Wilson'’s—difficul- 
ties, it is true, which he often surmounts in an 
ingenious manner. 

For example, in the appendix he introduces a 
system of angular coordinates, both for lines and 
points, and obtains point and line equations for the 
ellipse. Now the unmistakable drift of his thought 
is that if point and line can be defined by coordinates 
which measure segments, then ‘* reciprocally ’’ line 
and point ean be determined by coordinates which 
measure angles. But his angular coordinates are not 
really reciprocal to the segmental coordinates, as is 
clear from the fact that his equation of the ellipse 
is trigonometrical and not algebraical. It might be 
interesting to decide whether any simple functions 
of Mr. Wilson’s angular coordinates are the direct 
reciprocals of the ordinary Cartesian segmental 
coordinates. 

remark should also be made on the note (pp. 
120-6) on the most general form of the construction 
of reciprocal figures, as it may prevent possible mis- 
understanding. In the ordinary process of recipro- 
cation with an auxiliary conic, F and I! being the 
corresponding figures, we may say that F! is derived 
from F by a process, or rule, of polarising, and that 
FF is derived from F’ by the same ruJe. Mr. Wilson 
wives an example in which F! is derived from F by 
one process, and F from 1! by another and F/ 
being reciprocal in the general sense of projective 
gseometry. He adds that this is ‘‘ wider than the 
usual method,’’ which, of course, it is, if ‘‘ the usual 
method ”? means employing an auxiliary conic. But 
the figures obtained by his method can be constructed 
each from the other by the general method of making 
four points (or lines) in F correspond at pleasure to 
four lines (or points) in F’, and then to every linear 
way of constructing I’ from F there is a dualistically 
corresponding way of deriving F from F’, So that 
it must not be supposed that Mr. Wilson has dis- 
covered any essentially new way of constructing 
reciprocal figures, though his remark might be mis- 
understood in that sense. 


no. 1877, VOL. 72| 


’ 


Supplement to “ Nature,” October 19, 1905 


Vil 


To return to the more popular aspect of this interest- 
ing book. The figures are, stricily, strips of black 
on a white ground. For the author they represent 
geometrical lines, and are reasoned upon as_ such. 
But the reader may give them different interpret- 
ations, and make up problems for himself aecordingly. 
For example, let the lines in a diagram represent 
cuts made in a single piece of wood by a fret-saw; 
how many pieces are produced? What is the simplest 
wire model that will give a shadow like a given 
diagram? and so on. Stencilling, again, is full of 
problems analogous to those which Mr, Wilson dis- 
cusses; knitting and netting give any number of 
examples of single-path figures. The proverb that 
‘“extremes meet” is curiously illustrated by these 
purely topographical questions, which suggest puzzles 
for children, problems for designers, and tools for 


logicians; while they appear with startling un- 
expectedness in the most abstruse mathematical 
theories—Abelian functions, group-theory, hydro- 
dynamics, and electricity. G. B. M. 


ORGANIC PREPARATIONS AND THE COAL- 
TAR COLOUR INDUSTRY. 

The Synthetic Dyestuffs and the Intermediate Pro- 
ducts from which they are derived. By J. C. Cain 
and J. F. Thorpe. Pp. xiv+4o5. (London: Chas. 
Griffin and Co., Ltd., 1905.) Price 16s. net. 

HE publication of this work is not without 
significance in its bearing on the oft-repeated 
statement that the great industry represented by the 
manufacture of coal-tar dyes is deeaying almost to 
vanishing point in this country. The fact of publi- 
cation presumes a demand which, in this ease, must 
be mainly confined to those connected with, or train- 
ing for, the manufacture referred to. Jt is unlikely 
that any great number of students in the colleges of 
this country are preparing for positions in colour 
works abroad, and it is therefore reasonable to assume 
that those concerned with the production of the book 
have satisfied themselves that the industry is not in 
such a parlous state as pessimists would have us 
believe. In any event, the book will powerfully 
influence one factor in the case—the proper instruc- 
tion of students who are training for the industry. 
Whether this touches the root of the matter is, 
however, doubtful. The gradual decline in import- 
ance of the manufacture of coal-tar products in this 
country has been variously ascribed to the deficient 
training given in the colleges, the bad patent laws, 


and the cost of alcohol, relatively to the conditions 
existing in Germany with regard to these matters. 


Concerning the work of the colleges, it is now 
generally conceded that the best of our schools of 
organic chemistry need fear no comparison with those 
abroad. ‘The effect of our patent laws, both past and 
present, in handicapping the industry, has doubtless 
been ‘very great; but possibly the inquiry of a Royal 
Commission, such as recently reported into the ques- 
tion of industrial alcohol, would show that, as has 
been conclusively proved with regard to the cost of 
alcohol, the effect of the patent laws on the non- 
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development of the English coal-tar colour industry 
has really been much less than has been supposed. 
A cause fundamental to those enumerated above, and 
lying at the basis of many other of our industrial 
lapses, may be defined as the lack of an appreciation 
of the importance of science on the part of the public 
generally. This has rendered the development of 
many industries quite impossible. It ix reputably 
stated that the Badische Anilin- und Soda-Fabrik 
spent upwards of one million pounds sterling during 
a period extending over twenty years in solving the 
industrial problem of the synthesis of indigo. What 
English board of directors, even if themselves satisfied 
to do so, would venture to spend any such sum on 
apparently unproductive scientific experiments? Public 
opinion in this country, as reflected in the share- 
holders, would not allow it, any more than a six 
or seven years’ college science course is considered 
a paying investment. Nor will satisfactory reform 
of the patent laws and the excise laws come about 
until the Government is made to realise, by the 
pressure of public opinion, that the future of the 
national industries largely depends upon the proper 
utilisation of scientific fact and method. 

The work under review consists of three parts and 
an appendix. Part i. comprises a description of the 
various synthetic dyestuffs and the intermediate pro- 
ducts from which they are derived. Part ii. gives 
methods for preparing typical products on a labor- 
atory scale, but as far as practicable by works pro- 
cesses; and part iii. deals with the analysis and 
identification of dyes and with the detection of dve- 
stuffs on the fibre. The appendix contains tables 
giving the specific gravities of various solutions. 

The first chapter of the book gives a very short 
account of coal-tar and the separation and purification 
of benzene, naphthalene, anthracene, and phenol. A 
litle more space might usefully have been devoted 
to this section. 

Subsequent chapters deal with the nitration and 
sulphonation products of the hydrocarbons, and _ the 
production and properties of amido, hydroxyl, and 
carboxyl derivatives. The sccond section of part i. 
gives in seventeen chapters, occupying about one- 


third of the book, a systematic description of the | 


Various groups of dves, the classification being, of 
course, based on the chemical constitution, and not 
upon the mode of application, of the dyes. The treat- 
ment of this seetion is excellent, the descriptions 
beings very lucid and sufficiently exhaustive without 
too much detail. 

Part ii., which deals with the preparation of colour- 
ing matters and intermediate products, is at once the 
most novel and the most useful feature of the bool. 
It is evidently the outcome of much personal experi- 
ence on the part of the authors, and the limitations 
of ordinary college laboratories have very sensibly 
been kept in view, though at the same time only such 
materials are employed as would be used in the 
iechnical preparation of the several products in the 
works. 

Perhaps the least satisfactory portion of the book 
ix the chapter dealing with the application of the 
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colouring matters. It is very doubtful whether any 
uscful purpose is served by such a short treatment of 
the science of dveing as can be compressed into 
thirteen pages. Condensation to this extent inevit- 
ably results in misleading generalisation, and the 
authors would probably have been’ well advised to 
have referred their readers to some of the well known 
treatises on dyeing for this part of the subject. 

The chapters on the valuation and analysis of dyes 
are to some extent open to the same criticism. As 
an example of their deficiencies, the method given 
for the analysis of indigo may be referred to. The 
method described would be entirely untrustworthy if 
applied to the estimation of natural indigos, and such 
is evidently the intention. Jn its main and essential 
sections, however, the book is a noteworthy addition 
to the literature of specialised organie chemistry, and 
both authors and publishers are to be congratulated 
on its production. Water M. GARDNER. 


SCIENCE AWD WAS TG Sale 


Prinzipienfragen in der Naturwissenschaft. By Max 
Verworn. Pp. 28. (Jena: Gustav Fischer, 1905.) 
Price So plg. 

ROF. VERWORN detects mystical murmurs in 
the scientific camp, and is full of apprehension 

of coming dangers, for ‘‘ mysticism is the negation of 
scientific thinking.’? Naturalists have been working 
out a monistic interpretation of the world, but there 
have been symptoms of faint-heartedness lately, 
especially before two questions, which the author 
states in the following terms :—Do vital processes 
depend on the same principles as the processes in 
inanimate nature? Are psychical processes referable 
to the same principles as these on which bodily pro- 
cesses depend? Verworn assures us that both these 
questions may be confidently answered in the affirm- 
ative, for the world is one, with the same principles. 
or rather with one principle throughout. What that 

‘principle * is we have not been able to discover 

from the lecture, but we are assured that it is not a 

‘“mystical principle.”’ 

In regard to the first question, Prof. Verworn says 
that when we sufficiently analyse the criteria of life 
we find none requiring other principles than those 
which we require in interpreting the inorganic world. 
The only feature distinctive of life is the combination 
of potencies which are seen separately apart from life. 
Chemical ferments illustrate metabolism without 
growth; the condensations and pelymerisations of 
chemical compounds illustrate growth without meta- 
bolism; the organism combines both. How it does 
so we are not told, but it is not by any peculiar vital 
principle. There is no need to assuine a_ secret 
‘‘organisation ’? transcending physical and chemical 
principles; there is no warrant for postulating a 
persistent protoplasmic architecture, either microscopic 
or molecular, as the physical basis of life; the form 
and structure of a cell is just like that of a fountain 
or a flame; life is a flux; ** Mavra‘pet’’ is true through- 
out nature. To suppose, as Driesch, for instance, 
that an .\ristotclian ‘‘ entelechy ” resides in 


living matter and accounts for its purposive behaviour 
and development is to resurreet the buricd coneept 
of a nisus formativus. To do this is quite gratuitous, 
since Verworn supplics us with a guaranteed modern 
concept of a “‘ self-steering ’’ metabolism—the ‘* self- 
steering ’’ quality depending, of course, on the laws 
which physical chemistry has been revealing during 
recent years. He also assures us that there are no 
facts of organic being or becoming which warrant 
us in losing faith in the sufficiency of the monistic 
interpretation in terms of chemistry and physics. It 
is true that the illustrious physiologist has not found 
time in this lecture to give us any illustration of how 
any vital phenomenon may be formulated in terms 
of ‘‘ the principles of the inorganie world,’’ but he 
seems to have no doubt that it can be done. 

As to the second question, before whieh so many 
have fallen away from monism the question of 
psychical life as distinct from bodily life--Verworn 
finds satisfaction in boldly denying that any dualism 
exists. The dualistic idea was born out of ignoranee 
fathered by desire, and it has been nurtured and re- 
fined by philosophy. The material ghost that escaped 
in articulo mortis has became a spiritual soul, but 
both are fallacious abstractions. It is pathetic to 
think of all the wrestlings with the problem of 
dualism since Descartes’s day, for dualism is but one 
of man’s many inventions with which he makes him- 
self miserable. Just as the organism is a mere bundle 
of metabolisms, so the ‘tego’ is but a changeful 
bundle of sensations, and perceptions, thoughts, and 
feelings derived from these—a complex the com- 
ponents of whieh are not continuously or simul- 
taneously held in combination, though certain com- 
ponents, e.g, sensations of our body, oceur so 
frequently and uniformly that the illusion of a 
persistent personality is produeed. The material for 
the up-building of the ‘‘ego”’ is the external world 
or corporeal world the world of sensations; the 
‘make-up’? of the ‘“‘ego”’ is the same as_ the 
“make-up ” ef the world; the antithesis of soul and 
body is ‘‘a fossil idea.”? ‘* Either everything is body 
in the world or everything is soul: however [ like to 
put it, the main fact is that there is only one kind of 
thing.’’ How a flux of sensations can give origin 
to that unified outlook and inlook which is called 
monism remains somewhat mysterious, hut to think 
of any mystical principle being involved is *‘ a nega- 
tion of seientifie thinking.’* But which is mysticism 


and which scientific thinking ? ake ee 
DES? UN TEN G DOWIE 
Das Pflanzenreich. Regni vegetabilis conspectus. 


Edited by Prof. A. Engler. (Leipzig: W. Engel- 
mann; London: Williams and Norgate.) 

ae account of the inception of this work was given 

in Nature, October 30, 1902 (p. 657), with a 
list of the earliest parts. Twenty-one volumes have 
now been published, of whieh ten are devoted to 
monocotyledonous orders. The late Dr. K. Schu- 
mann has contributed, in addition to the Musiucee, 
two memoirs on the Marantaeez and the Zingi- 
beraceze respectively. In hoth these orders there is 
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“the Betulaceze. 


increase in’ numbers and a_ considerable 
amount of change as compared with the account 
given by Pedersen in the ‘* Pilanzenfamilicen.”’ This 
is explained by the fact that an enormous number 
of new species have been made out of copious material 
received from Indo-Malaya and tropical Africa. The 
new species of Zingiberaceze deseribed for Malaya 
alone exceed a hundred. Dr. Schumann formulates 
very definite arguments in favour of the changes 
which he proposes in reviewing the history of the 
orders, and also presents a comprehensive discussion 
on the flower and on the relationships of the four 
orders which compose the series Seitamince. 

Many of the orders are obviously too large to admit 
of their being treated in a single volume. The 
Orchidacez, as in the case of the ‘t PAlanzentamilien,”’ 
have been entrusted to Prof. Pfitzer, and the first 
instalment contains the section Pleonandra— formerly 
ealled Diandras which consists mainly of the Cypri- 
pediums as generally understood. .\ special feature 
of this volume is the list of hybrids, both natural 
and artifieial. Similarly, the Aracez require several 
parts, and Dr. Engler, who undertakes this order, 
begins with the tribe Pothoidea. Dr. Engler gives 
a full description of the branching, and distinguishes 
nearly 500 species of Anthurium. .\ short volume 
includes the orders Scheuchzeriacew, Alismataeca, 
and Butomacew, which are all worked out by Prof. 
Fr. Buchenav. Dr. W. Rubland is responsible for 
the Eriocaulacew, and gives a detailed account of the 


a large 


geographical distribution, taking up the origin, 
evolution, and dispersal of the order. Owing to a 
large influx of new specimens from Brazil, the 


number of species of Eriocaunlon now exceeds two 
hundred, and the genus Pzpalanthus,. after .being 
shorn of many species that form three new genera, 
still shows a slight increase. ; 

The first volume dealing with a group of the 
gymnosperms, that on the Taxacee, has been written 
by Dr. R. Pilger. The Taxacee are profoundly 
interesting on account of the primitive forms which 
characterise some of the genera, but, as is usually 
the case with such genera, the number of species is 
small, and no great inerease may be expeeted, 
although some new species may be looked for from 
the unexplored areas of China and eastern .\sia. 


Of dicotyledonous orders, the Tropxolacce, by 
Prof. Fr. Buehenau, appeared in 1902, and the 
Cistacez, by Dr. W. Grosser, and the Theo- 


phrastacee, by Prof. C. Mez, were issued in 1903. 
Sinee that time a larger volume on the Lythraecew 
has been contributed by Dr. E. Koehne, who has 
gone very fully in fact, more fully than seems 
necessary—into the varieties and forms of the more 
variable species. The genus Cuphea is amplified to 
200 species, and the genus Rotala is extended to 
some species previously assigned to 
Ammannia. \ list of plant collectors and their con- 
tributions is added. One of the most complete and 
interesting memoirs is that by Prof. H. Winkler on 
The general sketch contains sections 
on the géographieal distribution and the history of 
the order. The fossil forms, which are numerous, 
are enumerated without comment, but with references, 


a 


include 
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and—a feature that one would have expected in every 
volume—maps are provided to indicate generic dis- 
tribution. 

The main purpose of the “ Pflanzenreich,”’ as con- 
trasted with the ‘‘ Planzenfamilien,** is to provide 
an authentic description of species, and criticism 
of this work has largely to deal with considerations 
that are best known to the learned authors who have 
undertaken to write on the different orders. One of 
the main difficulties consists in reeonciling the diverse 
views held by different writers who have made a 
special study of the same orders and groups. The 
discussion of certain forms under Betula papyrifera 
furnishes an instance in which Dr. 
different views from Prof. C. S. Sargent; without 
attempting to judge between the two opinions, it 
would seem that Prof. Sargent has had better oppor- 
tunities of studying these forms, but it should be 
added that in this case the writer has fully stated 
both views: the ideal solution in such a ease would 
be a collaboration of both authorities, if sueh a 
collaboration were practicable. It is from this point 
of view that one could have wished to see the names 
of other besides German botanists associated with 
this great undertaking; so far, Dr. Rendle, who 
wrote the volume on the Naiadaeexe, is the only 
exception. The commendable spirit of camaraderie 
which exists between botanists has been amply demon- 
strated in the various international meetings, of 
which the latest was recently held in Vienna, and it 
would not appear ta be a matter beyond practical 


realisation to give a more international character to 
this maguium opus. 
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Physiologie des Menschen. By Dr. Luigi Luciani. 
Ins Deutsche tbertragen und bearbeitet von Dr. S. 
Baglioni und Dr. H. Winterstein. Dritte Lief., 
PP. 323+502+Vvill. Vierte Lief., pp. 160. (Jena: 
G. Fischer, 1905.) 

HE general features and aims of Dr. Luciani's 
text-book of human physiology have already 
been alluded to in the review of the first two parts, 
and need not be recapitulated here. The first few 
pages of the third part complete the account of the 
physicochemieal phenomena of respiration. The 
following ehapter gives an excellent account of the 
mechanics of respiration, ineluding the influence of 
the respiratory movements on arterial and venous 
blood pressures. 

The succeeding chapter, on the nervous mechanism 
of respiration, is specially good, and one eannot fail 
to admire the mastery of the literature of the subject 
shown by the author, every page giving evidence of 
knowledge of the original sources. The subject of 
the localisation of the bulbar, spinal, and cerebral 
respiratory centres is fully dealt with, the results 
obtained by the earlier observers—Legallois, Flourens, 
Schiff and others—being well epitomised. A good 
résumé is also given of the important later results 
obtained by Gad and Marinescu on the localisation 
of the bulbar respiratory centres. Reference is also 
made to the interesting results yielded by Aduceo’s 
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research on the action of cocaine upon the respiratory 
centres. 

The author next gives an aecount of the influence 
upon the respiratory centres exerted by stimuli trans- 
mitted by alierent nerves. .\ considerable amount of 
spacer is devoted to the important work of’ Hering, 
Breuer, and others on the self-regulatory mechanism 
suhserved by the vagi. The later experiments of 
Head have been omitted. 

The subjects of apnoea and periodic respiration 
are discussed with great fulness, mueh of the author's 
own work being given. 

The next ehapter deals with lymph—its sourees, 
physical, chemical, and morphological characters, its 
eirculation, and the theories of its formation. An 
excellent critical aecount is given of the seeretion 
theory of Heidenhain, as compared with physico- 
ehemieal theories of the majority of later workers 
in this field. In the eoncluding pages of this chapter 
the strueture and functions of the lymph glands and 
Ivmphoid organs—bone marrow, thymus, and spleen 
are fully descrihed. 

The first chapter of the second volume is devoted to 
the subject of the internal seeretions of the duetless 
glands. After a brief introductory aceount of the 
historical development of our knowledge of glandular 
secretion, the author passes to a detailed description 
of the strueture and functions of the thyroid and 
parathyroids. The treatment of the physiology of 
the thyroid and parathyroids is so complete and full 
of interest that only a brief referenee to the most 
salient points is possible. The various theories which 
have been held with regard to the results of removal 
are critically reviewed. Very full treatment is 
accorded to the experimental foundations for the 
theory of an auto-intoxieation. In this econneetion, 
the results obtained by Colzi and others by means 
of the method of crossed transfusion are of great 
interest and importanee. Gley’s ingenious experi- 
ments on the relative toxicity of the blood serum of 
normal dogs as compared with that of dogs from 
which the thyroids had been previously removed are 
also fully described. An important seetion of this 
ehapter is devoted to the theories of independent speci- 
fic functions of the thyroid and parathyroids, and to the 
experimental basis on which these theories are founded. 

The structure and still obseure physiology of the 
pituitary gland are briefly epitomised. <A satisfactory 
aceount is next given of the strueture and funetions 
of the suprarenal glands, although in this case the 
results obtained by English workers have not been 
sufficiently recognised by the author. 

The following chapter deals with the external 
digestive secretions of the salivary glands, panereas, 
gastrie and intestinal mucosze, and liver. The final 
chapter is devoted to the mechanical and chemical 
phenomena of buceal and gastrie digestion. The 
aceount has been kept well abreast of the most reeent 
advances, many important additions being made by 
the translators. 

A perusal of the third and fourth parts strengthens 
the impression that the complete work will prove 
itself to be a most trustworthy and illuminative guide 
to modern physiology. je A. MicrRoy. 
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stone, M.D. Acardiac Foetus. 

Onera A: Merritt Hawkes, M.Sc. Vestigial Sixth Branchial Arch in the 


Heterodontida:. 
Now Ready. Price 6s. 
With Plates and Illustrations in the Text. 
Published Quarterly at 6s. Octuber, January, April, July. 
Annual Subscription, 21s. post free. 


CHARLES GRIFFIN AND COMPANY, LTD., 
EXETER STREET, STRAND. 


Flastic Tissue in the Eye of Birds. 
Pigmentation of the Pia Mater of Modern 


with 


LONDON: 


JUST PUBLISHED. SECOND EDITION ENLARGED. 


With 189 Diagtams, Svo, 155, net. 


Riza, De M.-The Position of Maximum Geotropic H I G H E R M AT ri E M ATI CS 


Sphaerotheca 
Stimulation. 
London: HENRY FROWDE, Oxford University Press 


Warehonse, Amen Corner. 


MARCONIS 
WIRELESS TELEGRAPH CO. 


Ltd., 


MANUFACTURERS OF 


High-Class Apparatus for Rontgen 
Ray and High Frequency Work. 


10’, 12" & 14° INDUCTION COILS. 


PORTABLE HOSPITAL SETS, 
SWITCHBOARDS, &c., &c. 


Write for Illustrated Price List H to 


18 Finch Lane, London, E.C. 


FOR STUDENTS OF CHEMISTRY AND PHYSICS, 
WITH SPECIAL REFERENCE 10 PRACTICAL WORK. 


By J. W. MELLOR, D.Sc. 


In this edition, the subject-matter has been rewritten, and many 
parts hove been extended in order to meet the growing tendency on 
the part of physical chemists to describe their ideas in the unequivocal 
fanguaye of mathematics. 


LONGMANS, GREEN, & CO., 39 PATERNOSTER ROW, LONDON. 
NEW YORK AND BOMBAY. 


ROYAL DUBLIN SOCIETY. 


SCIENTIFIC PROCEEDINGS. 
Vol. XI. N.S. No. 5. With Plate. Sewed. Sixpence. 
A NEW FORM OF RIGHT-ASCENSION SLOW MOTION FOR 
EQUATORIAL TELESCOPES ILLUSTRATED BY THE DRIVING- 
GEAR OF THE CAPE TOWN EQUATORIAL. 


By SIR HOWARD GRUBB, F.R.S., 
Vice-President Royal Dublin Surietys 


WILLIAMS & NORGATE, 14 HenrigTTa STREET, Lonpon, Wwe, 


DO YOU WISH ponies” 
£8. TO BE IMITATIONS 


uP TO DATE 


in Scientific Demonstrating ? 

If{so, send for our full descriptive pamphlet of 
the Kershaw- Patent Lantern 
(Strond and Rendall's and 
Kershaw Patents), made of 
best seasoned mahogany,. 
French potisbed, lined witb, 
asbestos and Russian iron 
Fitted witb two double 
acbromatic objectives, go” 
silvered prism, complete 
witb B.T. or mixed jet, ia 
A travelling case, measuring 
23709 


‘ea 


j nmi 
ALL ACCESSORIES SUPPLIED. ARC LAMPS, RESISTANCES, 
STANDS, &. 


A. KERSHAW, Dorrington St., Leeds. 


CONTRACTOR TO HA.As GOVERNMENT. 


SOLE 
MAKER 
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OPTICAL SILVERING 


By a New Process. 
QUICK, CERTAIN, and CHEAP. 


For Mirrors, Prisms, and Reflectors, Brilliant Polish, Transparent 
Varnish Protection for surface mirrors, and Electrolytic Copper Backing 
for backed mirrors and prisms. Enquiries invited. 


A. W. PENROSE & CO., 109 Farringdon Road, London, E.C. 


A RELIABLE EE FORM <= FIGURED) OF 


APPARATUS 


(PRODUCING BOTH GAS 
AND SOLUTION), 


Which will last for many 
months in constant use 
without renewals or 


cleaning. 


LARGEST STOCK IN THE KINGDOM OF 
SECON D-HAND 


TELESCOPES, MICROSCOPES, AND 
ACCESSORIES 


BY ALL THE LEADING MAKERS. 
PSO NO TEP TGA LOW 


| C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


N.B.—This apparatus effect 
such a great saving in mate- 
rial that, where in frequent 
use, this represents quite 
ib aw yeats 


DescrieTivE PAMPHLET post free. 


ae 
MMIII +49 Sele Makers— 
BREWSTER, SMITH & CO. CR OVEMENT, LONDON. 


AMBRELL DADS. PHOENIX 


MANUFACTURERS CNENSOE EI FIRE OFFICE. 


Pee 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


E LECTR [ CA L TESTI N G | N STR U M E NT S. Moderate Rates, Anas soe Electrio 


DuRHAM Houser, NorTH SIDE, Lighting Rules Supplled, Liberal Loss Settlements. 


Prompt Payment of Clalms. 
CLAPHAM COMMON, LONDON, S.W. LOSSES PAID OVER £28,000,000. 


MACMILLANS LATEST LIST. 


SECOND AND REVISED EDITION READY NEXT TUESDAY. 


HANDBOOK OF METALLURGY. 


By Dr. CARL SCHNABEL, Professor of Metallurgy 
Translated by Professor H. Louis, M.A., A.R.S.M., F.I-C., &c. Illustrated. Second Edition. Vol. I,—Copper, Lead, 
Silver, Gold. Medium 8vo. 255. net. 


‘NEW AND REVISED EDITION, NOW READY. 


A TREATISE ON CHEMISTRY. 


By SIR H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Vol. I.—The Non-Metallic Elements. New Edition, completely revised hy Sir 11. E. Roscog, assisted by Dr. H. G. CoLMAN 
and Dr, A. HARDEN. With 217 Illustrations, Svo. 215, net. 


MINING JOURNAL.—-‘* To our mind, the book has been much improved.” 


A PRIMER or EXPLOSIVES. 


For the Use of LOGAL INSPECTORS and DEALERS. 
By MAJOR A. COOPER-KEY, H.M. Inspector of Explosives. 
Edited by Caprain J. H. Tuomson, H.M. Chief Inspector of Explosives. Feap. Svo. ts. 
NATURE, — This little book should prove of great value to those for whose benefit it has been mainly written, viz. y the 
local inspectors under the Explosives Act, and those dealers whose trading necessitates the handling and storage of explosives.” 
SEVENTII EDITION. REVISED AND ENLARGED. 
The Elementary Part of 


A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part I. of a Treatise on the whole Subject. 


By EDWARD JOHN ROUTH, Se.D., LL.D., F.R.S., &c. With numerous Examples. Svo. 145. _ 
NEW BOOK BY SIR OLIVER LODGE. 


EASY MATHEMATICS: Chiefly Arithmetic. 


Being a Collection of Hints to Teachers, Parents, self-taught Students, and Adults, and containing a 
Summary or Indication of most things in Elementary Mathematics useful to be known. 


By SIR OLIVER LODGE, F.R.S., D.Se., Principal of the University of Birmingham. Crown Svo. 4s. 6a. [Twesday. 
MACMILLAN AND CO., LIMITED, LONDON. 
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Sale by Euction. 


COLLECTION OF BRITISH LEPIDOPTERA FORMED BY 
GEORGE 0. DAY, Esa., F.E.S. 


MR. J. C. STEVENS will Offer, at his 


Rooms, 38 King Street, Covent Garden, London, W.C., on TUES- 


DAY. October 24. at half-past 12 o’clock, the COLLECTION of 


BRITISH LEPIDOPTERA formed by GEORGE O. DAY, Esq., 
F.E.S.. of Knutsford, comprising long Series in fine fresh condition, 
the majority of the Insects being modern and Jabelled, together with 
the four Cabinets in which they are contained. 


On view day prior to to 4, and morning of sale 
application. 


MINERALS, ROCKS, FOSSILS. 


A large stock of BRITISH AND FOREIGN MINERALS always on view. 


CORNISH MINERALS 


A SPECIALITY. 
Speciat display for Teachers and Students on Saturdays. Open till 7 p.m. 


RICHARDS’ SHOW ROOMS. 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MICGROSCOPIGAL PETROGRAPHY. 


Gentlemen interested in the above study are invited to send to 
JAMES R. GREGORY & CO., 
1 Kelso Place, Kensington Court, London, W., 
for a Prospectus of 


Catalogues on 


THE TWENTIETH CENTURY ATLAS OF 


MICROSCOPICAL PETROGRAPHY, 


now being issned in Twelve Montbly Parts, each Part containing Four Fine 
Half-Tone Plates, and also Four actual Rock Sections. 

Subscription In advance, either Monthly, 7/-; Quarterly, 21/-, 

or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amosba, Arce)la, Actinosphzrinm, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Ampbioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL H#&ATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :-— 


Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryopbyllia, Alcy- : 


onium; Hormiphora (preserved); Leptoplana; Linens, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


BIRKBECK BANK 


ESTABLISHED 1851. 


Current Accounts, 2% Interest allowed oo minimum 
monthly balances when not drawn below £100. 


Deposits. 24% Interest allowed on Deposit Acconnts. 
Advances made. Stocks and Shares bought and sold 


Apply C. F. RAvENscRoFT, Secretary, 
Southampton Buildings, High Holborn, W.C. 


Echinus, | 


THE NEW COLLECTION OF 


336 SPECIMENS AND SLIDES OF ROCKS, 


according to H. ROSENBUSCH: “Elemente der 
Gesteinslehre, 2d ed. 1901.” 


Accompanied by a text-hook: ‘Practical Petrography," giving a short 
description of the polarizing microscope and its application, and also of the 
macroscopical and microscopical features of every specimen of this collec- 
tion, by Professor Dr. K. Busz of the University of Minster. This 
collection is intended for the practical nse of students, and contains typical 
representatives of all important types of rocks; it is composed of 277 
‘massive rocks (94 deep-seated rocks, 50 dike rocks, 133 volcanic rocks), 
28 sedimentary, and 31 crystalline schists. Outof it two smaller collections 
of 250 and 165 specimens have been selected. The prices are as follows :— 


Collection 1. 336 Specimens of Rocks 380 Marks. 
at) la. 336 Slides .. a 420 a0 
rh 11. 250 Specimens of Rocks 270 oH 
a Ila. 250 Slides - 310 aD 
- II}. 165 Specimens of Rocks 170 ae 
iF Illa. 165 Slides... 08 «- 205 60 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES,, 


PURCHASED FOR CASH OR EXCHANCED. 


The fifth edition of Catalogue No. 4, Petrography, has just 
been published (210 pages), and will be sent free of charge on 
application. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON.RHINE, GERMANY. 
| ESTABLISHED 183%. 
t 


WATKINS & DONGASTER, 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS' EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, refer- 
ences are permitted to distinguished patrons, Museums, Colleges, &c. 


' A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS. 


SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 
Birds, Mammals, &c., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
fe-~ New Catalogue (10% pp.) just issued, post free, 


Collections and Single Specimens of 
British and Foreign 


‘MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10,6; 3100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/63; do., larger, 15/-. 
In Polished Deal Boxes. 


| Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
y Microscapic Olhjects. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &e. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE,—Adverlisements and business 
Communications to the Editor. 


SUBSCRIPTIONS TO ‘‘NATURE." 
& 


letters for 


s. d. | To att Praces Aaroao:— 
Yearly . A 2 a So He) Yearly 
Half-yearly om 6 Half-yearly . : org 6 
Quarterly a 9 Quarterly 


Beer 


11a 6| "Three Lioes in Column 


o 8 o}| One Eighth Page, or Quarter 


Nature should be addressed to the Publishers; Editoriat 


The telegraphic address of: Nature ts ‘“‘ Puusis,’’ Lonpon. 


CHARGES oe) SEMEN TS 
s 


~ as 5. @ 
o 2 6] Quarter Page,or Half 

Per Line after OmOUnG) aColumn . - €15 @ 
One Sixteenth Page,or Eigbth Col. to 0 Halfa Page, oraColumo 3 aA 


Whole Page .  . 6 6a 


Columo a18 6 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN && CO., Limited. 


OFFICE: ST. MARTIN’S 


STREET, LONDON, W.C. 
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Dr. J. S. HALDANE’S 


PARATU 
shcerrernra tween TOWNSON & .MERCER.| 


(See ‘‘ The Investigation ef Mine Air,’ by Sir C. Le Neve Foster and 


Dr. Haldane, 1905, ~. 116.) 
The \pparatus is arranged in a portable Mahogany Cabinet, with a rod to 34 CAMOMILE STREET and 
screw into the base, so that it 
may be stood against the sides 89 BISHOPSGATE STREET WITHIN, 
of a gallery in the mine, and 
the analysis made on the spot. LON DON, E.C. 


DIFFRACTION GRATINGS, 


FOR LANTERN USE, 
5000 Cuts to the inch - - 126 


The external 


: Dr. Haldane’s Mine Gas Apparatus £317 6 
dimensionsofthe ~\ 


cabinet aie Mera re OF same 21 9g ¢ ~Catalogue sent free to Schools and 
inches’ and the al Sippel oe A 0 10 Colleges. 
charged ready ‘“The Investigation of Mine Air,” 
for use is about by Sir C. Le Neve Foster and ano 

Ne Os EVERY KIND OF SCIENTIFIC AND CHEMICAL | 

:C. B. U ., Ltd., \ 
Sole Mae Ree Oneewce APPARATUS SUPPLIED FROM STOCK. 
OT Aa a a ae TEE ETRE EE COTE PUEDE be 


10 20 30 40 50 60 70 80 90 


DEMONSTRATION 
INSTRUMENT: | 


Comprising { AMPEREMETER, VOLTMETER, CALVANOMETER, WHEAT- 
. \ STONE BRIOCE, and COMPENSATION BRIOCE. 


For Catalogue apply — | 


ISENTHAL & CO., 85 MORTIMER STREET, LONDON, W. 


Coatractors to the Admiralty, War, India, and Colonial 
Offices, &c. 


He i ] 
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YT 


yY 
THE SMALLEST PRACTICAL CAMERA MADE § | 


THE STEREOSCOPIC COMPANY’S 


“BLOCKNOTES.”}| 


This charming little Camera is no larger (han an ordinary } 
purse, and yet produces exquisit2 pictures of any suDdject. 


The Cameras are supplie1 fitted with 
the celebrated Goerz or Zeiss Lenses. 


f 


A Eee at 


fe 
Hllustrated Booklet (N) free frou 


-".¥ THE LONDON STEREOSCOPIC COMPANY, | 
= tog ee ee STREET, W., or 
54 5 Ge 


s 
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\ WTR TLEIRSIAY 


ILLUSTRATED JOURNAL OF 


SCHEMC Ts 


“To the solid ground 


Of Nature trusts the mind which builds for aye.” 


—Worpswortitt. 


[PRICE SIXPENCE 


No 1878, Vol. 72] THURSDAY, OCTOBER 26, 1905 
i pester Newspapes at the General Post Office-} (All Rights are Reserved. 
NEW PATTERN ‘“‘NEWTONIAN” CHEAP | OUR ILLUSTRATED CATALOGUE 


ELECTRIC LANTERN. 


Sl 
ian eh eat ia) 


5067 New ‘Iron-Body Lantern, with brass front, hited on 
mahogany bvard. 4-in. double Condenser, best full-size achro- 


matic Front Lens, and ‘* Newtonian” Hand-Feed Aic Lamp. 


Complete in Case... : £10 10s. 
NEWTON & CO., 


OPTICIANS TO HIS MAJESTY THE KING 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


Mev shin LONDON. 


| SHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 
i =3 Post” Free 1/8. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., BS CORNHIL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PHYSICAL APPARATUS 


Is NOW READY. 
See Nores, ‘‘Nature,” p. 518, Sept. 21. 1905. 


POST FREE TO 


PRINCIPALS & SCIENCE MASTERS. 


ALL ORDERS RECEIVE PROMPT AND 
PERSONAL ATTENTION. 


Ww. G. PYE & CO., 


SCIENTIFIC INSTRUMENT MAKERS, 
GRANTA WORKS, CAMBRIDGE. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


THE GLYCERINE BAROMETER. 


This Barometer has a tuhe containing both Mercury and 
Glycerine. The lighter specific gravity of the latter and 
the difference in the bore of the tube in which it rises and 
falls increases the scale tu about 8 inches for each inch of 
the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of rooth of an inch heing easily read 
obeys the aid of any vernier or magnifier. 


Further Particulars and Prices of this and other 
long range Barometers sent on application 
to the Manufacturers— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


45 CORNHILL, and 122 REGENT 
STREET, LONDON, 


Branches: 


eclii 


BRITISH ASSOCIATION FOR THE | 


ADVANCEMENT OF SCIENCE. 
MEETING OF THE GENERAL COMMITTEE. 


Members are reminded that the GENERAL COMMITTEE will 
assemble in the Rooms of the Linnean Soricty, Burlington House, London, 
on TUESDAY, OCTOBER 31, at 3 p.m. 


A. SILVA WHITE, 
Assistant Secretary. 


THE SIR JOHN CASS TECHNICAL | 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C,. 
Principal Cuarces A. Keans, M.Sc., Ph. D., F 1.C. i 
EVENING CLASSES in’ CHEMISTRY, METALLURGY, | 


PHYSICS and MATHEMATICS designed to mect the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 


fCuartes A Keane, M.Sc., Ph.D., F.I.C., and 


Clicsuktny “1H. Burrows, A.R C.S., Ph.D., F.l C. 
Physics ... R. S. Wirtows, D.Sc., M.A. 
Metallurzy C. O. Bannister, Assoc. R.S.M. 
Mathematics G. M. K. Leccert, B.A. 


Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. 

Also preparation for the B.Se. Examination of London Uni- 
versity under recognised teachers of the University. 

Courses of Instruction in Glass Blowing, will be given during the 
Session hy Mr A. C, Cossor. 

NEW SESSION began MONDAY, SEPTEMBER 25. 

For details of the Classes apply at the Office of the Institute, or by 

letter to the Princtrac. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONOON CHAMBER OF CommeERce. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.c. 


(Near Moorgate and Liverpool Street Stations.) 


PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 


Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes | 
are also held in all Commercial Subjects, in Languages, Literature and Art. 
All Classes are open to botb sexes, 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS 

Prospectuses, and all other information, gratis on application. 


‘DAVID SAVAGE, Secretary. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 5, 1905. 

Three Scholarships and two Exhibitions will he offered ; with one excep- 
tion the value of these endowments will be £80 a year. 


The Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. Nace , Trinity 
College, Oxford. 


UNIVERSITY OF LONDON. 


ADVANCED PHYSIOLOGY LECTURES. 


A Course of Eight Lectures on Renal Activity will be given in the 
Physiological Laboratory of tle University by Professor T. G. Bropig, 
M.D., F.R.S., on the following Tuesdays :—October 24, 31, November Bh 
14, 21, 22, December 5 and 12. 1905, at 5 p.m. The Lectures are free. 
Tickets may be obtained on application to the AcADEMic REGISTRAR, 
University of London, South Kensington, S.W. 


UNIVERSITY COLLEGE, LONDON. 


A Course on Biological Chemistry will be held by Dr. R. H. Aogrs 
PutmMer in the Physiological Department during the Second and Third 
Terms, beginning in January. The Class will meet on Mondays, Wed- 
nesdays and Fridays from 10 to5. Fee, 10 guineas. 

A Course in the Methods employed for the Study of Bacteria, Yeasts 
and Moulds will be held during the Second and Third Terms. Full 
particulars on application to 

WALTER W. SETON, M.A., Secretary. 


NALGRY?: 


BIRKBECK COLLEGE 


[OCTOBER 26, 1905 | ) 


BREAMS BUiLDINGS, CHANCERY LANE, E.C. 
FACULTY OF SCIENCE. 


DAY AND EVENING COURSES, under recognised Teachers o 
the University ot London. 


- J) &. wackenziz, Ph.D, DS | 
Chess: \H. Wenn, Ph.D., B.A. BSc, 
j ALBERT GRIFFITHS, Disc. 


Physics... . , D. Owen, B.A,, B.Sc. 
(BW. Clack, B.Sc. 
Mathematics ae i eae M.A. 
A. B. Renoun, M.A., D.Sc. 
EG? a LF E. Frirscu, Pb.D., B.Sc. 
Zoology .. = w H. W. UntHank, K.A. B.Sc. 


Geology & Mineralogy Gro. F. Harris, F G.S. 
Assaying, Metallurgy & Mining. Geo. Parcuin, A.R.S.M 
RESEARCH in Chemistry and Physics rn well-equipped laboratories. 
French, German, Spanish, Russian, and Italian Classes, 
EVENING CLASSES in thology, Physiviugy, Practucal Geometr: 
Building and Machine Construction, Steam, ibeoretical and Appl 
Mechanics 
Calendar 6¢. (post free Sez.), on application to the SECRETARY. 


WORCESTr RSHIRE 
EDUCATION COMMITTEE. 


STOURBRIDGE SECONDARY SCITOOL AND PUPI 
TEACILER GEN TiNk? 

The Worcestershire Education Committee iequie the services 
ASSISTANT TEACHERS for the above-named Scholl, as follows — 

1, Science Mistress. Salary, £100 per annum. 

2. General Form Misuess. dalary, £100 per annum. 

Any candidate who desires to apply tur buth posts must send in separ 
application for each, 

The selected cuncidates will be required to take up their duties at 
earhiest possible moment. 

Applications must be sent in to the undersigned (from whom all furt 
paruculars may b- obtained), together with not more than three rece 
1estimonials, nut later than November 7 

S.G 1 AWOON Directo of Ee 


County Education Depa BE ‘ 
37 Foregate Sticet, cester, 
October 24, 1 PRS gga 


UNIVERSITY OF GLasSGcow 


EXAMINERS AIP UN: if LOGY » 


The University Court u ‘We Uris tsity of spow 9 sh 
to appoint an ADDITIONAL &AY tn GEOLOGY 
in Arts and Science. 

The appointment will Lf) a pel 
1906, at an annual fee of g t, with tate. 

Candidates should lodg twe ity — pir§ 
moniats with the undersig } on or bel 


ALES 
Seretary of 


gt West Regent Street, 
Glasgow. 


ARMS’ 20ONG COLI 
NEWCAS:.LE-UPO 


(IN THE UNIVER 


Tbe Council will sbortly app 
MATHEMATICS. 

Salary to commence at £200 per anu 1. 

The Lecturer will be required to ass: 
the Mathematical Department. ' A 

Candidates shuuld send toree copies of tlre 
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Armstrong College, Newcastle-upon-Tyne. 


CITY OF BIRMINGHAM EDUC 
COMMITTEE. 


The Committee requires the services of an ASSISTANT MA5STE 
tbe COUNCIL CENTRAL SECONDARY SCHOOL, Suffulk 
Salary, £100 to 4160 per annum, according to qualifications and © 
ence. Candidates must be qualified in Science and Mathematics. 

Form of application may be obtained from the undersigned. 

JNO. ARTHUR PALMER, Secreta 

Education Department, Edmund Street, 

October 9, 1905. 


UNIVERSITY OF BIRMINGHAM. 


LECTURER AND DEMONSTRATOR OF CHEMISTRY 


Owing to the appointment of Dr. Alexander McKenvie to the Lecture 
in Chemistry at the Birkbeck College, London, applications are invite 
the above vacancy. Salary, 4175 per annum. Applications, with s' 
ment of qualifications, age, degree, testimonials, &c., should be imimedi 
addressed to the SECRETARY, University of Birmingham, 
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HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
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Correspondence Tuition Giang’ Ganinves, London aad 


Royal Universities, in Algebra. Trigonometry, Theoretical Mecbanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing for London and Royal University 
Mxaminations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries —Apply to Mr. J. Cuarveston, B.A., Burlington Corre- 
spondence College, Clapham Common, Londen, S.W. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 
Principal—S. W. RicHarpson, D.Sc. (Lond.). 
Applications are invited for the Appointment of ASSISTANT LEC- 
TURER and DEMONSTRATOR in CHEMISTRY. 


Applications, giving particulars nf age, training, qualifications and ex- 
perience, with copies of three recent testimonials, must be sent to the 
PrinctPAaL on or before November 4. 


Further particulars may be obtaine 1 ov application to the REGISTRAR. 


TO SCIENCE AND MATHEMATICAL 
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4120, nou-res.—For particulars of the above, address GrirFiTHs, 
Sautu, Powertt & Smttn, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Immediate notice of all the best vacancies 
for Science and Mathl. Masters will be sent. 


THE UNIVERSITY OF LEEDS. 


DEPARTMENT OF ELECTRICAL ENGINEERING, 


The Council nf the University invite applications for the appointment of 
ASSISTANT LECTURER and DEMONSTRATOR in ELECTRICAL 
F.NGINEERING to be made upto November 18. Salary, £175 a year. 
Further particulars may be obtained from the RectsTRar. 


Laboratory Assistant and Attendant, com- 


petent to carry out simple Physical Determinations under direction, 
wanted at the Lowestoft Laboratory of te Marine Biological Assacia- 
tion of the United Kingdom. Full particulars on application to tbe 
NATURALIST IN CHARGE, Marine Laboratory, Lowestoft. 


FOR SALE,—s52 milligrams of fairly pure 


Radium Bromide. Offers wanted to wind up an estate.—Apply Witp 
AND COoL1iNs, 31 Lawrence Lane, Cheapside, London, 


NEW BOOKS AT SECOND-HAND PRICES. 


Free on Application.—H. J. GLAISHER’S COMPLETE CATALOGUE 
of Publisher's Remainders, comprising works in all Branches of Literature 
(including the various Departments of Science). 


Orders by post receive every attention, 


cD Remai nd Di B 1 
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TO SECRETARIES OF LECTURE SOCIETIES 
AND OTHERS. 


A Set of LANTERN SLIDES illustrating the beautiful and 
historic resort of Hastings and St. Leonards and neighbourhood, 
together with a typed lecture, are now ready and can be had on 
loan gratis by application to CHARLES A. THARLE, Honorary 
Secretary, Hastings and St. Leonards Borough Association. 


APPLY EARLY FOR VACANT DATES. 


SECOND-HAND TELESCOPES. 
4}-in. Cooke Equitorial, with extra Altazimuth Mount, £60. 
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Bacteriological, £15. Beck's *' London,” complete, £8 10s. 

“scopes from 20s. upwards to suit all students. 


Many others, all kinds. Lists on Application, 
A. CLARESON & CoO., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, LONDON, 
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CALCIUM METAL 1222522. 


or 4 0z. G/- 
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CARBORUNDU CARBIDE, 


Beautiful show crystals, in lumps of 2 0z, upwards, 2, - per oz. 


Pitchblende, from 2/- to 30/- per piece; in Powder, 2/6 per oz. 
Kunzite, selected, 2 - per gramme. Carnotite, 2/- per oz. 
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' Sparteite (see Nature, March 31. 1904, page 523), 2/+ per piece, 


Chlorophane, 2/- per piece. Samarskite, 2 - per oz. 
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Flexible Sandstone, 5/- to 50/-. (See Nature, June 23, 1904, 
page 185.) Radio-active Mud, 1/6 per bottle. 
Monazit, 3/+ per oz. Monazit Sand, 1/- per oz. 
Diamond chips and powder, 10/- per carat (best quality). 
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Selection of Minerals in boxes, 26, 5 6, 106 and 21/-, 
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fructification growing out of its head, 10.6 to 21/- each. 
(See Nature, May 12, 1904, page 44.) 
All Post Free within U.K. 
Goods may be returned tf not approved of, when money will be refunded. 
Professional Men, Universities, Schools, &¢., allowed special terns. 
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All other air 
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GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 
Pulsometer Engineering C2 
Qine 


Elms lronworks, Reading, 
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Andrews’ « =— ae 
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SALTS OF 


PURE RADIUM 


AND RADIO-ACTIVE SALTS OF ALL STRENGTHS. 


All the Salts are absolutely guaranteed ; they 
are prepared according to the methods used 
by M. Curie, and are standardised with 
his instruments by his assistant, M. Danne. 


VARIOUS RADIO-ACTIVE SUBSTANCES. 
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UE SICIONY (LP JEUSIBUES., 

.l Guide to the Study of Fishes. By David Starr 
Jordan. Vol. i., pp. xxvit+623; vol. ii., pp. xxii+ 
599; With coloured frontispieces and 427 illustra- 
tions. (New York: H. Holt and Co., 1905.) Price 
40S. 

HIS beautiful work naturally invites comparison 
with the recently published seventh volume of 
the ‘‘ Cambridge Natural History.”’ Both actually 
cover the same ground, since both contain also an 
account of those invertebrates which, like Balano- 
glossus, Tunicates, and Amphioxus, claim the 
ambitious honour of a more or less direct ancestral 
position to the fishes. 

It has been objected that the anatomical treatment, 
although good, exact, and up to date, takes too much 
space of the Cambridge volume, to the detriment of 
those more cecological questions which are of more 
general interest, and are, after all, as important as 
the structural detail, because they make up the life 
of the fish. The systematic account of the Teleostei, 
containing Boulenger’s new classification, forms the 
main feature, rather stern, only here and there re- 
lieved by some interesting and little known inform- 
ation about habits, showing that want of space, not 
disinclination, has guided the author. 

The author, who is president of the young and 
vigorous University at Palo Alto, in beautiful and 
exhilarating California, proceeds nominally upon the 


same plan, but its execution is totally different. 
With him the fish is alive, even the fossil. 
Having travelled much, he has fished with the 


Japanese, trawled in the vast Pacific, and the huge 
continent of North America is his special domain. 
He has collected much, and has observed more ‘in 
the good company of the woods and brooks.” 

“The man who kills all the trout he can, to boast 
of his skill or fortune, is technically known as a 
trout-hog. Ethically it is better to lie about your 
great catches of fine fishes than to make them. For 
most anglers, also, it is more easy.”’ 

The first volume begins with a popular account of 
the life of the long-eared sunfish. What is a fish? 
What is it like, and so unlike, to everything else? 
How does it breathe, see, move, adapt its coloration, 
and how does it breed? After we have caught it, and 
observed it in an aquarium, it is dissected, and the 
student is introduced to the morphology from a 
gencral point of view. The account which follows is 
neither stiff nor anything like exhaustive, but in about 
too pages enough is said to help the intending 
ichthyologist to an appreciation of the taxonomic 
importance of ichthyotomy and its salient problems. 
Many of our fundamental questions of vertebrate 
morphology find their solution in the fishes. The 
author devotes a whole and long chapter to the 
morphology of the fins, with a clear exposition of the 
vexed controversy whether the pectoral limb has arisen 
from a problematic lateral skin fold or from an 
organ like a gillarch, which already did exist, and 
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required but a slight change of shape and function. 
The organs of respiration lead to a summary of the 
present state of our knowledge concerning air-bladder 
and Jungs; the other organic systems follow suit. 
What the author has to tell us are all points which, 
although they can be studied elsewhere, could not 
well be omitted from such a work. 

Not so chapters x. to xx. Postembryonic develop- 
ment, with the often most peculiar larval forms; 
instincts, habits and adaptations afford a rich field 
of observation, graphically described, with admirable 
illustrations. Witness the photograph of the tens of 
thousands of fishes which, having run up-stream to 
spawn after a rain, are left stranded by the falling 
water. 

Protection by the spines, by the poisonous nature 
of the flesh, electric batteries, luminous organs, quaint 
nursing habits, are, of course, the stock in trade of 
any book on fishes. The angling apparatus of 
Lophius is such a feature, but it is not often that it 
is treated as follows :— 

“In the large group of angler-fishes the first spine 
of the dorsal fin is modified into a sort of bait to 
attract smaller fishes into the spacious mouth below. 
This structure is typical in Lophius, where the fleshy 
tip of this spine hangs over the great mouth, the 
huge fish lying at the bottom apparently inanimate 
as a stone. In other related fishes this spine has 
different forms, being often reduced to a vestige, of 
little value as a lure, but retained in accordance with 
the law of heredity. In a deep-sea angler the bait is 
enlarged, provided with fleshy streamers and a 
luminous body which serves to attract small fishes 
in the depths. The forms and uses of this spine in 
this group constitute a very suggestive chapter in the 
study of specialisation and ultimate degradation, 
when the typical function is not needed or becomes 
ineffective.” 

This is truly observation and reflection combined, 
and the rendering of it is that of a thorough 
evolutionist who is in sympathy with his favourite 
class of creatures. 

The colour of fishes is another fertile field, with 
sexual, nuptial, and protective changes. Perhaps in 
order to curb the ardour of those who sce some special 
good or purpose in every pattern or colour, we are 
told that the brilliantly coloured fishes of the tropical 
coral reefs have no need of protective coloration. 

The chapters on geographical distribution might 
well form an essay by themselves, since in them are 
interwoven lessons of natural selection, the effects of 
temperature, agencies of oceanic currents, the effects 
of the direction of coast-lines, and last, not least, 
the separation of faunas by isthmus barriers, notably 
those of Suez and Panama. Their far-reaching results 
are explained by an analysis of the Japanese fish- 
fauna in comparison with that of the Mediterranean 
and Central .\merican waters. But whilst the 
methods of marine distribution and their final results 
are relatively simple, the fresh-water fishes provide 
stiffer problems, and some forty pages are therefore 
devoted to the ways and means, successes and 
failures, as exemplified in detail by the fauna of the 
North American continent. This makes fine and 
admirable reading, but it also shows the value, scien- 
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tific and praetical, of well directed boards and com- 
missions of agriculture and fisheries. 

A long chapter on the history of ichthyology, 
enlivened by the photographie reproductions of several 
dozen of the more prominent workers in this field, 
and a chapter on the evolution of fishes since 
Ordovician times, bring us to the systematie part, 
which comprises the last quarter of the first and the 
whole of the second volume. 

Here we have to find fault. There is no thorough 
classifieation or system. The table of contents of the 
chapters makes matters only worse. A single page 
with an outline of the arrangement would be a boon. 
The author is well aware of the uncertainty of the 
position of many of the groups, or of their clatm to 
being natural assemblies at all. He never fails to 
point out how they may be supposed to be connected 
with each other, or that they are side branches of 
the ideal tree, but he too often assigns to his groups 
values or rank without reference to the next higher 
category of which they are meant to form part. The 
result of this treatment is bewildering to the reader 
unless he studies the whole work and abstracts from 
the many hints given a system of his own; and in 
this respect the book is truly a ‘‘ Guide to the Study 
of Fishes,’’ and not a categorical text-book. 

The terms subclass, series, order, subdivision, are 
often used promiseuously, sometimes as a heading 
which differs in its meaning from that assigned to 
it further on. 

This being a case of fault-finding, a matter of 
regret with a work which is otherwise so well done, 
so full of information, and opening out so many new 
vistas, let the reader try whether he can abstract from 
it a co- and sub-ordinated systematic arrangement. 

However, perhaps the author did not intend to 
give a rounded-off classification. In many respects 
his views differ from Boulenger’s system, and it 
may well be asked whether there is a single class 
of animals about the grouping of which there is 
general consensus. Leaving, therefore, this point, we 
cannot but admire the masterly manner in which the 
enormous class of fishes, recent and extinct, has 
been marshalled. Group after group is diagnosed, 
reviewed, discussed, figured, and endowed with never 
flagging interest. 

“And with these dainty freaks of the sea, the 
result of centuries of centuries of specialisation, de- 


generation and adaptation, we close the long roll- 
call of the fishes.” lel, Ge 


ITE TEAR VEASO. 
The Far East. By Arehibald Little. Pp. viii+334. 
(London: Frowde, 1905.) Price 7s. 6d. 

F late years the Far East is only far in actual 
distance; it is very near to our thoughts, while 

the ignorance regarding these lands is being very 
rapidly dispelled. At the present moment it is Japan 
that is attracting our attention; five years ago it was 
China, and probably in a few more years, now that 
the Russo-Japanese contest is concluded, China will 
again be the centre of interest. In his most interest- 
ing book, ** The Far East,” Mr. Archibald Little 
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devotes more space to China than to Japan, having 
been himsclf for very many years a resident of the 
former country, and possessing a knowledge of the 
Chinese surpassed by no one. China stands now at 
the parting of the ways; for many years resolute in 
keeping out foreign inventions so distasteful to the 
old-fashioned mandarin, circumstances have proved 
too strong, and railways, the precursors of western 
life, are now being built or projected throughout the 
land. No one can foresee what changes twenty years 
will bring about in this vast country, a vastness which 
Mr. Little brings home to us by his diagrams and 
comparative tables. 

To a lover of things historical, nothing can be more 
fascinating than to wander back through the long 
centuries to some thousands of years before the 
Christian era; and this it is necessary to do if one 
would study Chinese history. To compress this into 
a volume of reasonable size and yet to give a com- 
prehensive account of each province is a difficult 
task, but Mr. Little’s apology in his preface is 
unnecessary. 

China naturally lends itself to the division, which 
is earried out in this bool, into the northern, middle, 
and southern basins, with the four dependencies of 
Manchuria, Mongolia, Turkestan, and Tibet. Of 
these four dependencies, it is in Mongolia and 


| Turkestan only that Chinese rule may be considered 


as firmly established; in Tibet the amount of power 
in the hands of the Chinese depends on the personal 
characteristies of the Tibetan Dalai Lama and 
Regent and the Chinese Amban; undoubtedly one 


| result of Younghusband’s mission to Lhasa has been 


to emphasise Chinese authority in the eyes of the 
Tibetans. Of Manchuria at the present moment it is 
unsafe to hazard an opinion, but everything points 
to its beeoming once more a Chinese possession under 
possibly Japanese moral tutelage. .A consideration of 
the two chapters on ‘t‘ Whilom Dependencies *" leads 
naturally to a thought of how of late years the more 
outlying dependencies have been gradually lopped off, 
how the once mighty Chinese Empire has de- 
generated. Cochin China, Annam, Corea, as well as 
Burma (which does not enter into the scope of this 
book), all onee paid tribute to China. 

Siam, for many years in danger of being squeezed 
out of existence between two European Powers, has 
taken a new lease of life, and is now in a more 
prosperous condition than it has been for many 
eanss 

Japan might have many chapters written about it, 
but we have been lately so inundated with things 
Japanese that it is almost with a feeling of relief 
that we turn once more to the chapters on China 
itself. We would, in truth, most warmly recommend 
this book to anyone about to travel in the Far East, 
as well as to the stay-at-home reader, more par- 
ticularly as regards China. 

Take the northern basin. What more interesting 
to read about than Peking itself; Shansi, the province 
of coal and iron; Shantung, where the Germans at 
great cost are slowly developing their trade through 
Kiao Chau? What great river in the world has 
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changed its course as the Yellow River has? What 
other country in the world has built a Great Wall? 
We are accustomed to hear much of the pcculation 
of the officials, but Mr. Little does not emphasise 
this; in many districts the officials are revered and 
beloved by the people. 

Consider the Yangtse Valley, again, where ocean 
steamers can reach Hankow, where steamers with Mr. 
Little himself as their pioneer have reached to Chung 
King, and lately still further. This magnificent river 
will undoubtedly remain the great high road for cem- 
merce into Central China; but railways are and will 
be built to act as feeders to the main line, much to the 
profit of the shareholders and of the inhabitants, for 
Chinese are born traders, and already make use of 
the pioneer of Chinese railways—the 
Tientsin to Peking—in large numbers. 

Finally, we have a vivid description of the southern 
basin, Canton, Hong Wong, and the provinces 
bordering on French territory. Yunnan, which 
adjoins our Burma, has a particular interest to 
Englishmen; but here, owing to our supineness in 
days gone by, we have allowed the French to get 
ahead of us with their railway, which will un- 
doubtedly draw to itself all that is valuable of the 
trade of the province. 

There was a time when many people thought that 
China would be divided among the Great Powers— 
that notion is exploded; then came that of spheres of 
influence—but we have seen this idea also put aside ; 
the policy of the ‘‘ open door ”’ is all that remains. 

We congratulate Mr. Little on having given us a 
most readable volume, full of information, and yet 
with that local colouring which is an essential for a 
book to command the attention of the general reading 
public. 


line from 


EB SOUP LON SS PE GIR, 
Handbuch der Speetroscopie. By Prof. H. Wayser. 

Vol. iii. Pp. vilit+604. (Leipzig: S. Hirzel, 1905.) 
ig Prof, Wayser published the first volume 

of his ** Handbuch der Spectroscopie,’* he said 
that the third volume would be devoted to absorption 
spectra and cognate phenomena. He has, however, 
found it necessary to treat the subject in two volumes, 
the first of which contains the methods of investi- 
gation of absorption spectra, the variability of absorp- 
tion, the connection between absorption and chemical 
constitution, and, finally, a list of all the measure- 
ments of the absorption spectra of inorganic and 
artificial organic substances. In the next volume the 
absorption of the natural colouring matters in the 
animal und vegetable kingdom will be described, 
together with the relation of dispersion and fluores- 
cence to absorption and, lastly, phosphorescence. 
The present volume is peculiarly interesting, as it 
deals to a great extent with the application of spectro- 
scopy to chemical and physicochemical problems. 

In the first chapter Prof. Iayser deals with the 
apparatus and methods of investigation of absorption, 
and includes a discussion upon the nature and laws 
of absorption. It is well known that considerable 
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confusion exists with regard to the terms used by 
various experimenters, as, for example, absorption- 
cocfficient, &c. Not the least important section of this 
chapter is that in which the author discusses these 
and proposes a uniform set of definitions upon a 
proper physical basis. In the discussion of the nature 
of absorption, Prof. Kayser is perhaps a little obscure. 
He very properly divides absorption into two kinds, 
namely, the ordinary kind for which Wirchhoff’s law 
holds, and the so-called metallic reflection for which 
the law does not hold. On p. 9 Prof. Kayser says, in 
referring to those bodies which show surface colour, 
i.e. metallic reflection, that these bodies show well 
marked absorption bands, and that the particular rays 
are wanting in the transmitted light, not so much 
because they are strongly absorbed, but because they 
are strongly reflected. This statement is rather mis- 
leading. The phenomenon of metallic reflection is 
shown by two classes of bodies, firstly, the metals 
which are perfect conductors, and, secondly, those 
substances which show surface colour and are not 
conductors, as, for example, the aniline dyes. Prof. 
KKayser's remarks, strictly speaking, only apply to 
the first group, i.e. the metals, because as these 
bodies are conductors the light cannot penetrate below 
the surface. In the case of the substances belonging 
to the second group the mechanism must be some- 
what different. When a moderately dilute solution of 
an aniline dye, such as rosaniline, is examined by 
transmitted light, a very strong absorption band is 
developed in the green. No surface colour is visible, 
and undoubtedly the disappearance of the green rays 
is due to the absorption of these rays by the molecules 
of the dye. On the theory of resonance, the dye 
molecules vibrate in sympathy with the green rays 
and scatter the incident cnergy. 1f now the solution 
is concentrated, the absorption on the surface becomes 
greater, that is to say, the number of resonating 
molecules in the surface is increased, until eventually 
the seattering of the light becomes visible, and we 
have the surface colour of the same wave-length as 
the absorption band. It is not accurate to say that 
the light is reflected rather than absorbed, because 
in dilute solutions the rays penetrate to a considerable 
distance before being absorbed. 

In the second chapter Prof. Kayser deals with the 
variation in the absorption spectra of substances with 
variation in the external conditions. Here he points 
out that the extraordinary changes undergone by 
absorbing substances with changes in the solvent, 
dilution, &c., show clearly what a mass of useless 
worl on absorption spectra has been published owing 
to the observations having been made under very 
limited conditions. The most interesting section of 
this chapter is that in which the variations of the 
absorption spectra of coloured metallic salts with 
dilution change are discussed. .\ great many observ- 
ations have been made by Ostwald and others upon 
the absorption of coloured salts and the results pub- 
lished in support of the ionic theory. Unfortunately, 
more recent experiments have shown that the absorp- 
tion by the different salts of the same metal and that 
by the different salts of the same acid show small 
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but perfectly regular differences. The position of the 
absorption bands varies with the mass of the colour- 
less ion, and certain other facts have been observed 
of the same character. Prof. Kayser reviews most 
earefully the whole of the evidence of absorption 
spectra that has been brought forward both for and 
against the ionie hypothesis; he finally concludes that 
Ostwald’s theory, namely, that the behaviour of dilute 
aqueous solutions of coloured metallic salts is due to 
the colour of the ions, is untenable. Such an authori- 
tative statement, based on experimental evidence, is 
very striking and worthy of careful consideration by 
physieal chemists. 

The third chapter has been written by Prof. Hartley, 
and deals with the relation between absorption and 
chemical constitution. It contains an_ exeellent 
résumé of all the work which has been earried out, 
chiefly by Prof. Hartley himself, on the bearing of 
ultra-violet absorption to moleeular structure. The 
value of this work is too well known to need 
emphasising here, and it is not too much to say that 
this is one of the most important branches of speetro- 
seopy, and one that is certain to lead to results of far- 
reaching importance in organic chemistry. 

The two last chapters deal in detail with absorption 
spectra ; in the fourth chapter are described the spectra 
of many substances, selected either because they are 
of some practical use, or because they possess some 
special point of interest, while the fifth and last 
chapter contains an alphabetical list of all substances 
the absorption of which has been measured. 

Of the great value of this book it is impossible to 
speak too highly; it is sufficient to say that it will 
rank as the standard work upon absorption. All who 
read it will appreciate to the full the great care Prof. 
Kayser has bestowed upon it and the immense labour 
involved in dealing with the mass of literature upon 
the subject. Was (Ce, (Cy 18% 


OUR BOOK SHELF. 
Identification por las Impresiones digito-palmares 
(La Dactiloscopia). By Dr. Alberto Yvert. 
Pp, 111. (La Plata: A. Gasperini, 1905.) 


Tus work is the thesis presented by the author to 
the University of Lyons in order to obtain a doctor’s 
degree in medicine. It deals, firstly, with the uses to 
which identification by means of finger-prints can be 
put by the detective, and shows how the fingers of 
the murderer leave their impression printed in the 
blood of his vietim; while those of the burglar may 
be brought to light on the window through which 
he has passed, by the simple expedient of breathing 
on it, and may be indelibly recorded by means of 
hydrofluoric acid; and, lastly, the finger-marks of the 
forger may be revealed on the cheque which he has 
forged, by means of Mr. Forgeot's method. This last 
record is produced, first, by the sweat of the fingers 
that rest on the paper, which, when it evaporates, 
leaves an invisible print behind it in the salts which 
were contained in it. This may be made to appear 
by the application of an 8 per cent. solution of nitrate 
of platinum, which is affeeted by these salts in such 
a way that it blackens when exposed to light. 

_ The author proceeds subsequently to the most 
important part of his work—a summary of the 
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principal methods of classification of finger-prints. 
He commences with a somewhat inadequate deserip- 
tion of the original system, whieh, as is well known, 
is that of Franeis Galton; he then goes on to treat 
with much fuller detail some of the various systems 
which are based on it. Among these are ineluded 
that of M. E. Kk. Henry, which has been adopted by 
M. Windt, chief of the Identification Service of the 
Police in Vienna; that of M. Pottecher, chief of the 
Immigration and Identification Service in Saigon; 
and of Sefior Vucetich, direetor of the Identification 
Service in La Plata. It is the last system whieh is 
preferred by the author. It consists in dividing all 
finger-prints into four types, which he names as 
follows :—(1) Arco=arch; (2) Presilla interna= 
internal loop; (3) Presilla externa=external loop; 
(4) Terticilo or Torbellino=spiral. These terms are 
descriptive of the figures formed by the lines situated 
near the centre of the palmar surface of the distal 
phalanx of each digit. As all ten fingers are taken 
into account in the classification, and as each may 
be of any of the above four types, there are 4°° 
(=1,048,576) classes defined in this way. The minute 
details of the arrangement enable one to distinguish 
between different members of the same class. 

The pamphlet coneludes with a useful bibliography. 

Bs Jel, Io 


Science in South Africa: a Handbook and Review. 
Prepared under the auspices of the South African 
Governments and the South African Association for 
the Advancement of Science. Edited by the Rev. 
W. Flint and J. D. F. Gilchrist. Pp. x+ 480. 
(Cape Town, Pretoria, and Bulawayo: T. Maskew 
Miller, 1905.) 

THOsE members of the British Association who 
were fortunate enough to visit South Africa this 
year cannot fai] to have benefited by this useful and 
handsome volume. To those who were unable to 
accompany the association, but who take an interest 
in scientific work in South Africa, this “‘ index book ”’ 
will be a great boon. Of late years, South Afriean 
scientific literature has increased at a great rate, but 
the material frequently lies seattered in numerous _ 
publications often difficult of access, while so many 
divergent opinions on the same subject have been 
expressed that the student is apt to be bewildered. 
From the present volume the status quo of scientific 
research in South Africa can be aseertained. <A long- 
felt want is thus supplied, and if the scientific litera- 
ture is to increase at the same rate in the future as 
it has in the immediate past, a year-book on similar 
lines would be of inestimable value. 

The eost of publication of the present volume has 
been defrayed by the various South African Govern- 
ments. In doing this they betray an enlightened 
policy, for there can be no question that it will direct 
attention to the vital importance of scientifie know- 
ledge in a country so vicariously treated by nature 
as South Africa, where the natural products are dis- 
tributed in such a way that they can only be utilised 
by the application of the discoveries of modern seience. 
To those so trained, South Africa becomes a land of 
fertile promise. 

The present volume is arranged in eight seetions, 
dealing with physical, anthropological, zoological, 
botanical, geological, mineralogical, economic, educa- 
tional, and historical problems. The sections and 
subseetions are the voluntary contributions of actual 
workers, to whom the editors have allowed con- 
siderable latitude as to the method of treatment. 
In some cases the subjects are dealt with historically, 
in others from the practical point of view. The 
volume contains numerous illustrations, among whieh 
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the handsome coloured plates of blue ground and 
diamonds of various shapes and colours, presented by 
Mr. Gardner Williams, stand out conspicuously. 
While it is evident that much has been achieved, it 
is equally certain that in some branches only a start 
has been made. In fact, the dominant feeling pro- 
duced by reading the several interesting articles is 
one that should inspire the greatest hope and 
enthusiasm among scientific students in this country 
and throughout South Africa. Here lie new worlds 
of unknown possibilities. As yet we stand only on 
the threshold. Far off glimpses of a wonderful 
country have been obtained, hut it is the sight of a 
Kilimanjaro enshrouded in mist, not of the unclouded 
mighty mountain-mass. \WALG? 


Stone Gardens. By Rose Haig Thomas. Pp. xii 
and plates. (london: Simpkin, Marshall, Hamil- 
ton, Kent and Co., Ltd., 1905.) 


An old wall sheltering such plants as are accommo- 
dating enough to grow in such a situation is often 
a delight ; but to undertake the formation of a ‘ stone- 
garden” in the way suggested by the author is to 
run counter to all our notions of the amenity and 
purpose of a garden. Various ‘* designs *’ are offered 
for adoption, such as a lyre-shaped outline made of 
paving stones with flower-beds representing the 
strings, and separated by narrow strips of stone. 

Another design shows three snakes intertwined, 
each snake made of flat stones of a different tint from 
its neighbour. The spaces between the serpentine 
convolutions are filled in with flower-beds. Other 
designs are more appropriate to a formal or archi- 
tectural garden. 

Of course, there is no disputing upon points of 
taste, and each garden-lover must exercise his or her 
fancies according to circumstances and in obedience 
to individual proclivity. But if the designer intends 
to furnish a model for other people to adopt, then we 
expect there will be comparatively few garden-lovers 
who will share the author’s taste or feel inclined to 
adopt her suggestions. 

Be this as it may, the author gives very clear direc- 
tions as to how her designs should be carried out, and 
very judicious instructions as to the plants to be 
selected and the method of planting them. Provided 
these be properly carried out, kindly nature will do 
her best to conceal the flags and stones, and if the 
author's designs are somewhat interfered with in the 
process, that will not be a matter for regret on the 
part of most garden-lovers. The work is in quarto, 
with fourteen designs in colour. 


Oblique and Isometric Projection. 
Pp. iv+s59. (London: 
Price 35. 6d. 

In defining the forms and dimensions of solids by 
means of seale drawings, a very useful method in 
certain cases is that of metric projection whereby 
three systems of parallel edges of the solid are re- 
presented on paper by lines parallel to three axes 
drawn in arbitrarily selected directions, and to any 
three scales also independently chosen. The author 
deals only with isometric projection, and considers two 
cases, first, when the projection is orthogonal, 
secondly, when the projectors are oblique with the 
plane of projection talken parallel to a face of the 
solid, so that figures parallel to this face appear 
without distortion. The best part of the book is 
probably the chapter giving examples, mostly of joints 
in woodwork, used by the author in conducting 
classes in manual training; but it is doubtful whether 
it was worth while to publish a bool of such limited 
scope. 
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Eclipse Phenomena. 


No opportunity for discussion was given at the Royal 
Society meeting last Thursday, but the following brief, 
notes may be suggestive and possibly useful. 

The particles in the corona which reflect solar light to 
us are presumably moving very Iast away from the sun, 
and accordingly are illuminated by light of apparently 
extra-long wave-length. This light, thus lowered in re- 
frangibility, they will emit; and inasmuch as they are 
probably moving at all sorts of speeds, we might expect 
that Fraunhofer lines would be encroached upon and blotted 
out from the resulting emission, especially as some particles 
would have a component of velocity towards us and others 
away from us. 

If any of the particles are emitted with anything like 
the speed of some of those from radium, the maximum 
change of frequency to be expected would be great. 

Particles illuminated by rays normal to our line of sight 
will send us a plane polarised beam, but when the illumin- 
uting rays are oblique to the line of sight, as may be the 
case from some of the longer streamers, then the polar- 
isation would be only partial. 

Hew far single electrons may be able to resist the forced 
vibrations of light-waves, and thus become themselves 
polarised sources, is a matter on which I hope to try some 
experiments. The illumination in which they are immersed 
near the sun is very intense. 

The circular or ring appearance seen in the midst of 
the corona in some photographs, with geometric centre at 
a distance from the apparent centre of explosion, looked 
to me like a gigantic vortex ring. I see no reason why a 
sun-spot should not eject such rings occasionally. 

OLIVER LopcE. 
Geometry of Position. 

Ix connection with the review of Mr. Wilson’s recent 
book, on p. vi. of your supplement last week, may I direct 
the friendly attention of the reviewer and your readers to 
an old paper of mine in the Philosophical Magazine for 
November, 1875, where some of the theorems referred to 
are given. | myself have found a slight modification of 
the rapid system of writing chemical formule there 
advocated, extremely useful, and should like to advocate 
its use by elementary students of organic chemistry—but 
that is another matter. OLivER LOopGE. 

October 20. 


Eclipse Predictions. 


Tur discrepancies referred to by Mr. J. Y. Buchanan 
(p. 603) as existing between the French and British pre- 
dictions for the recent total eclipse of the sun are due simply 
to the fact that a different value of the moon’s diameter 
is adopted in the Connaissance des Temps from that in the 
Nautical Almanac, the former being about 2"-7 greater than 
the latter. Hence the breadth of the zone of totality and 
the duration of totality on the central line are greater in 
the French than they are in the British ephemeris. But 
there is no occasion to impute mistake to the French 
calculators. They merely assume a vaiue of the moon’s 
diameter that is, in my opinion, too large for eclipse 
purposes. A. M. W. Downine. 

October 20. 


Chelifers and House-flies. 


It may be that the view suggested in my letter to 
NaTuRE of August 31, that the association of the Chelifer 
with the house-fly is to the advantage of the former in 
providing it with a wider geographical distribution, is not 
sound. I believe it is, but at the same time admit that 
there is not sufficient evidence at present to prove that the 
association is of material advantage to the species. 

The important point to determine, however, is whether 
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the Chelifer is or is not a parasite on the house-fly. It 
is fully recognised now that house-flies play an important 
part in the distribution of the germs of certain diseases 
that affect mankind, Any animal, therefore, that injures 
ar destroys the flies may assist in checking the spread of 
disease. But if, as Mr. Pocock suggests, the object of the 
Chelifer is to feed upon the acarine parasites of its host, it 
serves rather as a Iriend than a foe to the fly, and should 
certainly not be called a parasite. 

There is no anatomical reason for believing that the 
Chelifers that have been found on flying insects are 
specially adapted to a parasitic mode of life, nor is there 
any evidence that the house-flies they are attached to are 
infested with mites or any other skin parasites. If the 
Chelifers are not parasitic on the flies, and there are no 
mites for them to attack, how can the association of the 
two forms be accounted for otherwise than by the transport- 
ation hypothesis ? 

Since ] wrote my last Jetter to vou {I have found that 
this matter has been most fully discussed by Mr. Kew in 
his article on Lincolnshire Pseudoscorpions in the Naturalist 
for July, 1901, and 1 would refer readers of NaTURE who 
are interested in the subject to that paper for fuller par- 
ticulars. Sypxey J. Hickson. 

University of Manchester, October 21. 


The Rudimentary Hind Limbs of the Boine Snakes. 


IT is a well Known fact that the pythons and boas and 
some allied forms among snakes possess rudiments of hind 
limbs, these vestiges—to quote Boulenger's ‘‘ Catalogue 
of Snakes in the British Museum ’’—‘ usually terminating 
in a claw-like spur visible on each side of the vent.” 
These structures are always mentioned in general works 
upon Ophidia, such as Hoffmann’s account of the serpents 
in vol. vi. ol Bronn’s “ Klassen und Ordnungen des 
Thierreichs,’” and Gadow’s ‘‘ Reptiles and Amphibians ”’ in 
the ‘‘ Cambridge Natural History.’’ But in none of the 
three treatises to which |] refer is there any further account 
of the * claws ’’ or “ spurs.’’ It is merely stated that they 
are present. It is not mentioned in these works, nor in 
some others which I have consulted, that the claws in 
question offer valuable sexual characters by the aid of 
which individuals can be referred to their proper sex, at 
least in certain Boidw. The fact that these characters 
have been so largely overlooked is perhaps due to the 
slight stress laid upon them by Duméril and Bibron 
(Erpétologie Générale, vol. vi., 1844), who, however, did 
direct attention to the occurrence of differences in these 
organs between the two sexes in a number of Boidw. But 
they speak of the claws merely as being ‘‘ d’une trés petite 
dimension chez des femelles,’’ and as ‘ plus développés 
chez les males que chez les femelles.’”’? The first of these 
quotations refers to Eunectes, the second to Boa. The 
differences, however, in Eunectes notaeus are greater. In 
this southern anaconda, of which several specimens were 
lately deposited in these gardens by the Hon. Walter 
Rothschild, there is in the male a sharp curved claw 
turned downwards and ridged along its lower surface. In 
the female, on the other hand, the representative of this 
claw is not a claw at all strictly speaking—if, that is to 
say, we mean by a claw a nail-like structure which is 
curved and compressed and ends in a sharp point. In the 
female there is a straight, blunt, horny process distinctly 
unlike the sharp claw of the male. In two young examples 
of this anaconda, which are females, the same type of 
horny structure is found as in the adult female. In the 
allied genus Eryx there are still greater differences between 
the two sexes. Fraxk E. Bepparp. 

Zoological Society's Gardens, October 18. 


’ 


A Rare Game Bird, 


Mr. SAWBRIDGE (p. 605) has raised one of the most per- 
plexing points connected with bird-migration. I cannot 
answer for the eastern counties of England, but here, in 
the south-west of Scotland, we are still further from the 
headquarters of the quail than he is. Fifty vears ago 
quails bred regularly in western Galloway: as a boy I 
recollect that two or three brace were quite a common 
complement to a September bag. Indeed, when a 
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“ cheeper *’ or undersized partridge was shot, “ Put it 
down as a quail! *’ was the usual comment. These birds 
gradually disappeared; the last that I myself shot was 
about the year 18608; but an odd one has been obtained 
here and there in the district ever since. One, I know, 
was shot last month in the neighbourhood of Newton 
Stewart, and was reckoned such a curiosity that it was 
sent to the bird-stuffer. J] am sorry that 1 do not know 
whether it was a young or an old bird. Besides this, other 
instances, if I mistake not, have been recorded in the 
Field from different parts of the country. 

As to the cause of the general disappearance of quails 
from this district, there have been many speculations, the 
commonest notion being that the supply is so heavily taxed 
in the Mediterranean region that few birds escape to the 
north. Truly, when one considers the enormous consign- 
ments of quails to London, Paris, &c., there is no reason 
for surprise that the migrants should dwindle in numher. 

1 have a vague recollection of being told in boyhood 
that about the year 1838 there was a large influx of quails 
into Galloway, and that they had bred there ever since, but 
in numbers annually decreasing. It is conceivable that a 
storm-driven flock may have been carried out of their 
bearings, and, finding food abundant and climate endurable, 
if not altogether congenial, remained as colonists, but 
that our wet summers have proved adverse to their young 
being reared. The fluctuation in the stock of partridges 
caused by the character of different seasons is very remark- 
able, and evidently neither the numbers nor the constitution 
of our quails have enabled them to survive adverse con- 
ditions of temperature and rainfall. This makes the 
sporadic occurrence of individuals at long intervals all the 
more remarkable and perplexing. 

HERBERT MAXWELL. 

Monreith, Wigtownshire, October 22. 


On a New Species of Guenon from the Cameroons. 


A CHARMINGLY docile species of guenon, obtained by 
Cross, of Liverpool, from the Cameroons, in West Africa, 
and recently submitted to me for identification proves to 
be undescribed. {[ propose for it the name Cercopithecus 
crossi, in compliment to the courteous proprietor of 
that large and well known importing house of wild 
animals, and for popular use the same of Cross’s 
guenon. The animal is a male, apparently nearly full 
grown, but not entirely adult, as the condition of its 
teeth indicate. It is very similar to C. moloneyi of 
Sclater, in general appearance, in having the broad rufous 
Jower back, but differs in having a large and bushy pure 
white beard, white throat, and bushy whiskers of black 
hairs ringed with white; the band across the forehead deep 
black instead of [ulvous; sides of head speckled black 
and white; underside of body sooty-black speckled with 
white; the tail not deep black except at tip, but speckled 
black and white like the upper part of the back: the 
black on the forearm externally does not extend to the 
shoulder, and not much beyond the elbow; the outer aspect 
of thighs is black slightly peppered with white; the inside 
of arms below the elbow black, higher up sooty-grey ; 
inside of hind limbs sooty-black. 

The top of the head is black, the hairs sparsely ringed 
with white; the face, cheeks, and ears quite nude and 
purplish black in colour; long superciliarv hairs are 
present; the callosities are small and purplish sooty-grey 
in colour. 

_From C. albigularis (Sykes’s guenon) the present species 
differs in wanting the yellowish wash on shoulders, fore 
and hind limbs, and in having a brindled and not a black 
tail. Henry O. Forses. 

The Museums, Liverpool, October 12. 


The Absorption Spectrum of Benzene in the Ultra-violet 
Region. 


WE were glad to see in Nature of Octoher 5 a letter 
from Prof. Hartley in which he points out the near agree- 
ment between our measurements of the bands in the 
absorption spectrum of benzene and those made by Prof. 
Dobbie and himself. He also directs attention to the 
werk of Friederichs, who, in the case of benzene vapour, 
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finds the position of these bands to be consistently nearer 
to the red end of the spectrum. The difference in the 
position of the bands in the spectrum of benzene vapour 
and of benzene in solution only proves, of course, the 
applicability of Kundt’s rule. We are also pleased that 
Prof. Hlartley has been able to sce the second band on our 
list (A= 2656), which, coupled with the fact that Friederichs 
has also measured it, we feel is a most important confirm- 
ation of our observations. 

As regards the eighth band (A=2330) which has been 
measured in the absorption spectrum of benzene vapour by 
Friederichs (whose work we were, of course, unaware of 
when we wrote our paper), we have made a most careful 
search for it. We have re-examined our original plates 
and have taken several more photographs, but have been 
unable to find any trace of it. We must therefore conclude 
that it is absent from the spectrum of benzene in alcoholic 
solution. . 

There is one other point in Prof. Itartley’s letter; he 
says we have overlooked some points of importance in his 
paper with Prof. Dobbie when we state that they only 
found six bands. It is quite true that in their paper 
Hartley and Dobbie refer in their table of measurements 
to another band of very short persistence which they mark 
as doubtful at 5 mm. thickness of N/1o solution, and very 
doubtful at 4 mm. thickness. In the letterpress, however, 
they speak of only six bands, and in all later publications 
henzene is stated to show six absorption bands. In the 
British Association report, and even in Prof. Hartley’s 
paper to the Chemical Society on May 17 of this year, he 
speaks of six bands (Chem. Soc. Proc., xxi., 167). We 
therefcre assumed that Prof. Hartley, on further consider- 
ation, had concluded that this doubtful band was not a 
true benzene absorption band. As we ourselves had seen 
no trace of this band, we in our paper before the Chemical 
Society (Trans. Chem. Soc., \xxxvii., 1332) stated that 
Hartley and Dobbie had found only six bands. 

Prof. Hartley’s ideas and work upon the absorption 
spectra of organic compounds in the ultra-violet are of the 
greatest importance; he was the first to show how the 
constitution of certain compounds could be established by 
this means. Prof. Hartley’s method of ‘testing’ a 
inolecule by means of its absorption spectrum, we are 
sure, will prove of the greatest possible value in the hands 
uf chemists. 18, C1, Batis, 

J. Norman Corrie. 

University College, October 12. 


Action of Radium Salts on Gelatin. 


HavinG occasion to give a demonstration of the proper- 
ties of radium some little time ago, | determined to attempt 
the preparation of some of the organisms as described by 
Mr. J. Butler Burke. 

The method employed was to sprinkle a few specks of 
the radium salt upon the surface of some sterilised gelatin 
contained in a test-tube, and then to await development. 
That did not take long. Almost at once a faint cloudiness 
appeared to start under the speck of salt which extended 
downwards into the gelatin, in some cases after twenty- 
four hours reaching the depth of one centimetre. No heat- 
ing was required to bring about this ‘* growth,’’ which 
resembled to the unaided eye an ordinary mould. The 
experiment was made with radium preparation of varying 
degrees of activity, but it was soon observed that the 
degree of activity in the salt had little influence on the 
growth, a salt of radium barium bromide containing 
1 1000 of its weight of active salt being nearly as 
efficacious as one containing 1/100, {The more pure speci- 
mens which I possess were too precious 1o experiment 
with.) 

As the specimens used were composed chiefly of barium 
salt, it occurred to me that it might be interesting to try 
the effect of the pure barium salts on the gelatin. 
was done, with the surprising result that the ‘‘ growths 
were just as easily obtained as with the radium prepar- 
ation—or even more so. | have tested all the barium salts 
at my disposal, and find the following produce the effect :— 
Barium, oxide, dioxide, chloride, bromide, iodide, nitrate, 
acetate, tartrate, and sulphovinate, while the phosphate, 
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carbonate, sulphate, and borate do not act. Thus the 
soluble salts are active, and the insoluble ones inactive. 

The method adopted for the experiments was as 
follows :—Some clear gelatin was poured on to a glass 
slip and allowed to set. .\ tiny speck of the salt was placed 
on the gelatin and covered with a thin glass. This slip 
was then placed on the stage of a microscope and ex- 
amined with a 4-inch power. At once the ‘* growth” was 
seen to shoot out from the speck, and it appeared to 
consist of bubbles, some large, but most of them very 
small. Ialf an hour afterwards the speck had dissolved, 
leaving in its place a nebulous patch many times the size 
of the speck. The action of barium iodide is particularly 
rapid, while that of the hydrate is rather slow. | have 
tried uranium and thorium salts, both of which affect the 
gelatin rapidly, but do not produce the ‘ growths."’ The 
action of these salts upon gelatin seems to point out an 
intcresting field of inquiry, which J propose to follow. 

W. A. Doucrias RUDGE. 
Woodbridge School, Suffolk. 


The Problem of ‘‘ Shadow-bands.” 


SUBSEQUENTLY to the Algiers eclipse of 1900, it occurred 
to me that the ‘* shadow-bands "’ visible at times of total 
solar eclipse might be merely another aspect of the “ boil- 
ing ’’ distortions of the sun’s limb inseparable from daily 
observations. The last few years have therefore been 
employed by me in studying the characteristics of ‘‘ boil- 
ing’ with the view of making a direct comparison of 
evidences at the first opportunity. This opportunity 
presented itself in the recent total solar eclipse observed 
by me at Cas Catala, in Mallorca, on August 30 last. 

Employing ‘‘ Carrington’s method” of projecting the 
sun’s image with a small telescope, the first observation 
made at about 10 a.m. recorded the existence of two dis- 
tinct layers of cloud, the lower one travelling N.E. by 
S.W., and the upper one W.S.W. by E.S.E., giving con- 
fused and erratic ‘‘ boiling." Further observations revealed 
an increased prevalence of the N.E. cloud system, but the 
drift from W.S.W. was still in evidence. At 11.35, how- 
ever, it transpired that the W.S.W. system alone pre- 
vailed, and all trace of the drift from N.E. had abated. 
Continuing the observation without any relaxation through- 
out the phase of partial eclipse until within a few minutes 
of totality, I was able to ascertain that the *‘ boiling ”’ 
movements along the advancing limb of the moon were 
throughout absolutely in agreement in every particular 
with the movements of distortion affecting the still un- 
covered limb of the sun. Observations by projection were 
abandoned at th. 18-om. for the purpose of securing a 
naked-eve view of ‘* shadow-bands.’’ A very successful 
view of these was secured. ‘Their direction of flight deter- 
mined on the spot, and afterwards corrected by Dr. Hunter, 
of Edinburgh, by the compass, proved to be W.S.W. by 
E.S.E. It is noteworthy that at Palma, where the eclipse 
conditions were marred throughout by the cloud bank that 
had threatened to overwhelm us at Cds CatalA (only four 
miles S.W. of Palma), the ‘* shadow-bands ’’ were observed 
to take a direction N. 30° E. by S. 45° W. 

CatiarinE O. STEVENS. 

Bradfield, Berks, Octoher 20. 
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VARIATIONS OF LEPI- 
ENVIRONMENT. 


EXPERIMENTS ON 
DOPTERA BY 


vane) important addition to the numerous papers of 
recent years recording experiments as to the 
influence upon the forms of living beings of their 
environment has lately been published.’ In this 
paper the inquiry is concerned only or chiefly with 
varieties in the pigmentation of Lepidoptera. The 
author enumerates as among the agents to which 
change in this pigmentation is to be ascribed Bain: 
tensity of light, temperature, nutrition, humidity, 
dryness, electricity, and other meteorological pheno- 
mena.’’ His references to the 
literature on these subjects are 
very useful. The suggestion that 
mechanical movement, jarring, of 
pupa, might cause effects analo- 
gous to those of temperature is 
mentioned, but this has long since 
been abandoned. M. Pictet divides 
the variation of pigmentation into 
two opposite types, the one 
‘“albinism,’? by which red can 
pass into yellow and even into 
white, the other ‘‘ melanism,’ by 
which red passes into brown and, 
as an extreme, into black; and 
this classification is kept in view 
all through the description of his 
experiments and their results. 
So is a theory which he puts for- 
ward, though with diffidence, that 
caterpillars in general were 
originally adapted to live only on 
certain special plants or trees, and 
afterwards, owing to finding them- 
selves, as the result of migration 
or otherwise, where these were 
not to be had, adapted themselves 
to many other kinds, so as to be- 
come more or less polyphagous, 
still, however, in nature attaching 
themselves by preference to special 
food plants, called in this paper 
their normal or ancestral ones. 
M. Pictet’s treatment of this 
can be best illustrated 
y an extract :— Lasiocampa 
quercus, known from the time of 
Linnzeus as feeding almost ex- 
clusively on the oak, as indeed 
its name indicates, and the leaves | 
of some trees and hedge shrubs, 
is now found frequently on ivy, 
poplar, sallow, birch, heath and 
arbutus.”’ He does not always 
say what the normal food plant is, 
as in the case of Phalera buce- 
phala, of which he states that it 
absolutely refuses to eat any but 
its normal food. In England it is found on lime, 
elm, willow, and many other forest trees at least as 
freely as on oak, and there is a record of a company 
found on laurel. Oak is given as the normal food 
of Biston hirtarius (found in England on a great 
varicty of forest trees), gooseberry and spindle tree 
(Euonymus europaeus) as those of Abraxas grossu- 
laviata. In England this species is found in abun- 
dance also on blackthorn, &c., and it has of late 
years addicted itself to the Euonymus japonicus, an 


1 Influence de l'Alimentation et de I'Humidité sur la Variation des 
Papillons.” By Arnold Pictet. (Mémoires dela Soctété de Physique et 
@ Histoire naturelle de Geneve, vol. xxxv., fascicule t, June, 1905, 
Pp. 45-127 ) 
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evergreen which became widely distributed in Europe 
during the last century. Though. as stated, it is left 
uncertain in some cases what M. Pictet considers the 
normal food plants to be, that creates little or no 
difficulty in appreciating most of his experiments, as 
the kinds of food plants which in these experiments 
were substituted for the foods well known to be usual 
were so different that they may certainly be dis- 
tinguished as abnormal; for example, when walnut or 
laurel, or low plants such as sainfoin (Onobrychis 

| sativa), dandelion, lettuce, or salad burnet (Potertum 
sanguisorba) are substituted for any of the ordinary 
forest trees. 


Figs. 1 and 5.—Ocnerta dispar, typical form 9 and ¢ ; 2-4, 6-13, 17. 15, fed on walnut ; 24 and 16, fed 
on mespilus ; 15, fed on dandelion plants ; 20 and 21, fed on onabrychis ; 22, fed on poterium plants. 


Among the principal conclusions arrived at by M. 
Pictet are the following :—(1) Change of ancestral 
food plant is often a factor of variability. (2) In 
general, a food difficult to absorb and digest prevents 
the larva from developing within its usual period, 
and this longer larval period is associated with the 
shortening of the pupal period, and consequently with 
insufficient pigmentation. (3) Normal food plant in 
insufficient quantity has the same effects. (4) A food 
easy to take in (ingérer) and rich in nutritious 
elements accelerates the larval development, and thus 
reacts on the duration of the pupal period, which, 

| being thus lengthened, a more intense pigmentation 
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ensues. . . . (8) The variations produced by food in- 
crease in intensity with each generation, and cven 
arrive at such a point as to persist to a degree, by 
heredity, in the next generation brought up on normal 
food; when, in successive generations, the food plant 
is different, each kind of food plant impresses its 
characteristic effects on the imago. (9) After some 
generations on the abnormal food the insect becomes 
accustomed to it, and this brings about a return to 
the primitive type—sometimes, indeed, passes beyond 
it in the opposite direction. 

The experiments which led to these conelusions 
extended over five years, from 1900 to 1904, and were 
tried on 21 different species and about 4695 in- 
dividuals. The paper is illustrated by five plates con- 
taining eighty-one photographic figures, which are 
excellent, but uncoloured, so that they have not the 
advantage of showing the distinetive colour effects 
which enter into the verbal description of the results 
obtained. The course of experiment can only be briefly 
indicated here, having due regard to the exigencies of 
space, but I may select for reference some of M. 
Pictet’s chief experiments on what was their principal 
subject, Ocneria dispar; on this species there were 
twenty-nine experiments upon 1568 individuals. In 
many of those tried on this and other species the 
differences from the normal, so far as they are shown 
by the plates, are not very distinguishable from those 
deficiencies in intensity and definiteness of marking 
and the dwarfing of size that one is accustomed to 
find when Jarvee are bred on food that is insufficient 
or unsuitable, to put it in a popular form, are ‘‘ half 
starved.”’ It is right, however, to say that M. Pictet 
considers, as afterwards mentioned, that in those 
examples which he has selected for illustration as 
exhibiting the effects of abnormal food plants, walnut, 
onobrychis, &c., they are distinguishable from each 
other to such an extent that where larva have been 
fed for three successive generations on walnut, 
onobrychis, and oak respectively, the special influences 
of all three food plants can be seen. 

In six experiments with O. dispar, walnut was 
given for one or more generations; in all these 
cases the wing expansion was considerably smaller 
than normal, in some cases not more than 
three-quarters or two-thirds of it. Where O. sativa, 
dandelion or P. sangiuisorba was given the 
imagines were considerably larger than normal, 
but when in one or more of the succeeding 
generations walnut was substituted the size was 
immediately reduced, much as in the other six experi- 
ments. AMespilus germanicus, horse chestnut, white 
poplar, and sallow had effects very similar to those 
of walnut. In experiment (4), where oak in the 
second generation suceceded walnut in the first, there 
was a slight return towards the type, but when in 


the third generation walnut was again given, the 


failure in intensity of markings reached its minimum, 
there being scarcely a trace of colour; when, how- 
ever, in the fourth generation oak was again given, 
there was a nearer return towards the type than the 
second generation showed. In other cases the 
‘ albinistic ’’ influence of the walnut persisted in a 
very marked degree after two later generations fed 
on oak or on O. sativa. In such cases, also, where 
other food plants of the three different classes 
(‘“albinising,”? “normal,’’ and ‘‘ melanising ’’) had 
been given in succession, M. Pictet considers that the 
special pigmentation effects of each of the three kinds 
of food plant are shown by the imagines of the latest 
generation. These are for walnut, d, pale yellow 
colour, two central lines partly obliterated, other 
markings less intense; 9, wings slightly transparent, 
few markings on upper wings, more on lower; second 
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generation, ¢, wings whitish, marginal band on all 
partly obliterated, transverse lines little visible; 
2, wings transparent, the V mark and the marginal 
dots alone appearing; for O. sativa, d, wings brown, 
zigzag, lines little noticeable, marginal band very 
dark, abdominal hairs greyish; 9, on upper wings 
white zigzag lines strongly marked; for dandelion, 
S$, very similar, only the lower wings of uniform 
darlx colour. 

M. Pictet arrives at the general conclusion that the 
“ albinising variations are caused by the larvae 
having been fed on leaves presenting obstacles to 
nutrition, such as hard cuticle or felted ‘underside, as 
in white poplar, and that, on the other hand, the 
‘“‘ melanising ’’ variations are caused by food present- 
ing no such obstacles; thus the young leaves of laurel 
are not ‘‘ melanising ’”? as the old leaves are. So far 
as I am aware, M. Pictet’s conclusion that a differ- 
ence of food plant in one generation can cause a 
difference of facies in the imago, and one that persists 
for several generations, is not in accordance with 
views hitherto prevailing; its bearing on the question 
whether a quality thus acquired can originate a new 
permanent variety or species is, however, at least 
materially affected by M. Pictet’s other position, that 
where several generations have been brought up on 
the abnormal [ood so as to become accustomed to it, 
they revert towards the original form, so that there 
would appear to be only a temporary disturbance in 
the colouring of the species. 

All M. Pictet’s figures of O. dispar are reproduced 
as illustrative of this notice; those numbered 13 
(walnut, oak, onobrychis), 14, and 16 (onobrychis, 
mespilus) are relied on by him as showing indications 
of each of the different food plants supplied to them 
and their ancestors, that numbered 10 (walnut, oaks, 
walnut, walnut) as showing reversion towards the 
original normal form when the larvze have for several 
generations been confined to abnormal food. 

With respect to M. Pictet’s position that an inverse 
rate of development in the pupa is caused by lengthen- 
ing or shortening the duration of the larval * dia- 
pause”? or period of repose, his experiments favour 
that view; but it will hardly be accepted as of general 
application without further experiments. 


There is a section on the influence of food on 
the colour of the larvae in which M. Pictet states 
that such an influence is exerted, with observ- 


ations tending to show that in some cases there 
is a relation between the colour thus induced in 
the larva and the colouring of the imago. There 
are also experiments from which he draws the 
conclusion that the kind of food influences the 
secondary sexual characters of the larvae which are so 
marked in O. antiqua, &c.; this does not, of course, 
mean that it changes the sex as has been asserted; 
on that he makes the just observation that it is not 
sufficient to count the respective numbers of males 
and females among the perfect insects obtained, but 
account ought also to be taken of those that die, 
usually in large numbers, and the male sex may be 
much more capable than the female of supporting 
the ‘tribulations of life,*? among which, one may 
add, must certainly be included scientific experiments 
on their food. 

The second part of M. Pictet’s paper is devoted to 
the influence of humidity. Excessive moisture applied 
to young larve is largely fatal, but seems to have no 
effect on the perfect insects which survive, beyond 
slightly reducing their size. Older larva, i.c. (usually) 
for the period of eight or ten days before pupation, 
resist it perfectly, but give ‘‘ aberrations,’’ some of 
which are figured, such as are met with here and 
there in nature. 
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Yhe paper is a valuable contribution of facts to the 
solution of questions of much interest, and M. Pictet's 
coaclusions as to the causes of the results he describes 
are well worthy of the consideration that they will 
doubtless receive. It is to be presumed that he took 
all proper means to isolate the influences he applied 
from other influences, but his arguments would 
perhaps have gained in force if he had stated in detail 
what steps he had taken to ensure this isolation. For 
example, in his experiments on the colouring assumed 
by larve, though he is acquainted with the experi- 
ments of Prof. Poulton and others, showing the un- 


doubted effect of a few coloured surroundings on the | 


colouring of the larve of many species, it does not 
appear what precautions were taken io exclude the 
operation of such surroundings; nor in the experi- 


ments on the duration of the pupal stage when the | 


. 


larval ** diapause '’ was shortened, or in the humidity 
experiments, does it appear that the temperatures 
during all the time of the pupal stage were noted; 
it is known that a very moderate difference in 
temperature will make a difference of many days in 
the duration of this period. One may venture to 
suggest, also, that in the continuation which it is 
hoped M. Pictet will make of his valuable experi- 
ments he will give as far as possible the whole 
number of the insects in the broods at their commence- 
ments and the whole number of perfect insects reared 
—-1n the great majority of cases only percentages are 
given; also that he will state whether the whole 
or nearly the whole of those reared were similar in 
appearance to those figured, and whether there was 
any considerable proportion substantially different. 

There appears to be one error to which, as it has 
not the character of a mere slip, and therefore has a 
bearing on the arguments used, it is necessary to 
direct attention. The larve of the first generation of 
the year of I, wrticae are at p. 94 mentioned as 
coming from butterflies which “have probably passed 
the winter in the chrysalis stage,’ and at p. St 
“certain Vanessas *’ are spoken of as being able to 
pass the winter in the egg, chrysalis, or winter stage. 
Surely I. urticae hibernates only as an imago, 
wherever there is a real winter, as is the habit of the 
Vanessas generally. Again, fifteen to twenty days is 
stated as the usual period of the larval life of 
-rgynnis paphia; in England this hibernates as a 
very young larva, and feeds up, very quickly it is 
true, during April, May, and June, appearing as an 
imago in July or carly \ugust, and this is its usual 
habit on the continent of Europe. 

F. MerrriFieLp. 


CCUUO NUESTRA HS) FPIBNE SIBIR WT IKCIE 
SIAN G: 

{% the year 1840, the Legislature made an interest- 
ing fiscal experiment. It repealed all previous 
enactments against the adulteration of tobacco, and 
permitted any ingredients, ‘‘except the leaves of 
trees, herbs, and plants,’’ to be added to that article 
in the course of its preparation. The result was that 
tobacco speedily became grossly adulterated; in two 
years the consumption had decreased by more than 
a milion pounds; and, since tobacco is a heavily 
faxed commodity, the Exchequer suffered severely. 
So serious a loss had to be promptly stopped; hence 
in 1842 the prohibition of adulteration was re-enacted. 
To help in making the prohibition effective, the Com- 
missioners of Inland Revenue fitted up a small labor- 
atory, the staff of which, consisting for some time 
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of one person only, was occupied solely in detecting 
fraudulent additions to tobacco. 

Such was the modest origin of the chief branch 
of the institution which now undertakes nearly all 
the analytical and consultative chemical work required 
by the various Government departments. Another 
branch, the Customs Laboratory, may be said to owe 
its inception chiefly to the Sale of Food and Drugs 


Act, 1875, which laid upon the Board of Customs 


| the duty of supervising the quality of imported tea. 


The two branches were athliated in 1894 under one 
head. 

How considerable the business of the laboratory 
has now become may be gathered from the recently 
issued report of the principal chemist, describing the 
work of the department during the last financial year. 
From this it appears that the number of samples 
analysed in that period was no less than 138,508. 


Of these, 49,751 were examined in the Customs 
branch, and the remainder, 88,757, in the main 


laboratory at Clement's Inn Passage. 

What, however, more particularly strikes one is 
the wide range of interests, both of the State and of 
the individual, which are touched at one point or 
another by the chemical activities of the department. 
We extract from the report a few notes which may 
serve to illustrate this, and to indicate the nature of 
the questions dealt with. 

Dealing first with the Customs, the ultimate aim 
of the various analyses is, of course, to facilitate the 
just assessments of Customs dues. This, however, 
involves the testing of many articles which are not 
themselves dutiable. For instance, genuine cider is 
free of duty. .\ temptation is thus offered to an un- 
scrupulous wine importer, since by labelling his wine 
as ‘cider’? he may, if undetected, get it passed into 
the country without payment. .\s a matter of fact, 
out of 154 samples examined during the past year, 
Io represented importations of so-called “ cider” 
which was found to be chargeable as wine, and 
another had to pay duty as a spirit preparation. 
Again, crude methyl alcohol is admitted free, but if 
purified so as to be potable must pay the spirit duty. 
In 31 cases out of 256 the substance was, in fact, so 
pure that the full alcohol rate was levied. 

As compared with the previous year, there has been 
a notable decrease in the number of certain heer, 
wine, and liqueur samples; this is attributed to 
diminished consumption of alcoholic beverages. On 
the other hand, samples of tea show a considerable 
increase from 2345 to 3260—in spite of an augmented 
tea-duty. For various reasons, 316 of these speci- 
mens of tea were objected to, and 7 were condemned 
as unfit for human food. 

Among other items of interest, we note that facili- 
ties are given by the Customs authorities for the 
utilising of waste tobacco in the preparation of sheep 
dips and similar articles. It appears that nicotine 
is supplanting arsenic as the active principle in such 
products. 

The very high duty on saccharin—2os. per pound— 
involves, the principal chemist remarks, a careful 
outlook for this substance in the most unlikely places. 
617 samples of articles which might have been vehicles 
for its fraudulent introduction were tested, and 55 of 
the number were charged the duty as being either 
saccharin or substances of like nature and use. 

in the laboratory at Clement’s Inn Passage, the 
business is classed as (1) Revenue work; (2) worl for 
other Government departments; and (3) the analysis 
of samples referred by magistrates to the Government 
chemists in disputed cases under the Sale of Food and 
Drugs Acts. The examinations of excisable articles 
ure devised to secure the revenue accruing from beer, 
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spirits. and tobaeco. For instanee, beer-duty is 
charged aeeording to the specific gravity of the 
brewer's wort betore fermentation, and this gravity 
is ‘declared’ by the brewer himself. To test the 
accuraey of sueh deelarations, 6370 samples of wort 
in various stages of fermentation were analysed, with 
the result that the amount of duty was increased in 
more than io per eent. of the eascs. Again, on beer 
whieh is exported, ‘‘ drawbaek ”’ corresponding to the 
original duty can be elaimed: to check the claims, 
sumples of the beer are analysed; and during the 
year 2789 barrels were found to be not entitled to 
the drawback elaimed. 813 samples of beer out of 
6389 taken from publicums were shown by analysis 
to have been illegally diluted with water. Of so- 
ealled *t temperance” drinks, about one-third of the 
whole number cxamined, 1o11, contained alcohol in 
execss of the legal limit, the highest quantity being 
about as mueh as in ordinary light beer. Forty-four 
specimens of beer and brewing materials were found 
to contain arsenie in objeetionable amount. 

As regards spirits, it is noted that the exportation 
of medicinal tinctures, flavouring essences, and per- 
fumes is increasing. So, too, is the use of denatured 
alcohol for industrial purposes, and of pure duty-free 
spirit issued to medical and other scienee sehools. 

Tobaceo is examined chiefly to prevent an excessive 
admixture of water or oil; penalties were imposed in 
s7 eases of this kind during the past vear, and also 
in other instances where glycerin and liquorice were 
unlawfully present. 

Legal proceedings are necessarily a feature of the 
ehemieal control over dutiable articles. Penalties 
aggregating 50721. were imposed during the year in 
respect of offences proof of whieh depended upon the 
analytical evidence. 

Much work, of very varied scope, is earried out for 
the \dmiralty, the Boards of Trade and Agriculture, 
India Office, Post Office, War Office, and other State 
departments. Imported dairy produce, fer instance, 
is analysed for the Board of \griculture in order to 
check the importation of adulterated foodstuffs; 2468 
sueh artieles were examined in the year, of which 
21% were butter and 305 milk and cream. Boron 
preservatives and artifieial colouring-matter are found 
to be common additions to the butter. The use of 
the preservative is increasing; but, as the prineipal 
ehemist points out, there is a diffieulty in restrieting 
the admixture so long as a legal limit has not been 
fixed. In two other respects it would seem that the 
law might well be amended. Butter, about the purity 
of which there were grave doubts, and eheese eon- 
taining merely nominal amounts of fat, had, ‘tin the 
absence of legal limits,’? to be admitted into the 
country without objection; this seems hardly fair, 
either to the home farmer or to the consumer. 

In connection with the testing of filters, a useful 
note of warning is siven to the makers of these 
articles. The actual filtering material may be quite 
satisfactory, but as regards giving a sterile filtrate 
the whole apparatus is somctimes rendered useless 
by leakage of unfiltered water through faulty fittings. 

For the Home Office an interesting serics of lead- 
«laze samples was examined during the year. It 
may be remembered that cascs of lead poisoning in 
the pottery industry had a few vears ago become so 
numerous as almost to constitute a public seandal. 
Profs. Thorpe and Oliver, whe were eommissioned by 
the Home Seerctary to investigate the matter, re- 
commended, among other remedial measures, the 
substitution of lead silteates for the white lead then 
in general use as a glazing substanee, on the ground 
that the silicate, properly compounded, would be 
almost insoluble in the acids of the gastrie juice, and 
therefore far less poisonous than the easily soluble 
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white lead. Based on this recommendation, a regu- 
lation was framed by the Home Othee; it was, how- 
ever, thought by the potters to be too stringent, and 
eventually the point was submitted to arbitration, 
Lord James of Hereford being umpire. His award 
was in the nature of a compromise giving the manu- 
faeturers greater freedom than under the original 
proposal. The conditions are set forth in the report, 
together with the results of the analyses of samples 
of glaze showing how nearly the manufacturers, in 
the first year’s working of the new rules, have been 
able to keep their glazes within the specified limits. 
On the whole, the results are fairly satisfaetory. 
Thus thirty samples were represented as ‘‘ leadless,” 
and all but four did, in fact, eonform to the regulation. 

The India Office requires the analysis of a great 
variety of articles, which are examined in order to 
ensure that goods supplied by contractors are aetually 
what they purport to be. Metals and alloys, eements, 
chemicals, disinfeetants, drugs, food preparations, 
oils, paints, and surgieal dressings were among the 
supplies sent for analysis during the year; but how 
far they proved to be satisfactory is not stated. 

In eases whieh arise under the Sale of Food and 
Drugs Aets there may be a eonfliet of testimony, and 
the magistrate may wish to have before him inde- 
pendent evidence upon the chemical aspeets of the 
question. In sueh matters the Government Labor- 
atory aets as amicus curiae, and examines a sample 
of the artiele in dispute which has been specially 
reserved for that purpose. Further, whether the 
magistrate wants i¢ or not, either of the litigants ean 
claim to have this reserved sample forwarded for 
analysis, This is an cxeellent provision, securing as 
it does a careful examination of the disputed points 
by ehemists uneonnected with either proseeution or 
defenee, and detached from any local influences whieh 
might, however wrongly, have been alleged or sus- 
pected by an aceused person to have been used against 
him. During the past year this provision has been 
taken advantage of in 109 instanees. The net result 
of the referenees was to support the allegation brought 
against the artiele in the great majority of eases, viz. 
in 95 out of 105. 

The report bristles with matters of interest similar 
to the foregoing. It is the record of a useful year’s 
work. 


ON TIGUE (OURINGIES (QIP IEORLIOUSES. 


qe more detailed paper by M. Marceltin Boule 

on the subject of the origin of eoliths (see 
Narure, August 31, p. 438) has now appeared in 
Il‘ Inthropologie (Tome xvi., p. 257), and was briefly 
noticed in Narcre of September 28 (p. 538). The 
puper is too long for us, with the existing pressurc 
upon our spaee, to give a full translation of it, but 
the following are the principal new features in the 
extended essay. The velocity of the circumference of 
the wheels in the délayeurs, or vats, is stated to be 
about 13 feet per seeond, the same 2s the speed of the 
Rhone in times of flood. It will therefore be seen 
that these mixing vats are of an entirely different 
character from ordinary pug-mills, and that the 
motion of the water in them: may be properly de- 
scribed as torrential. ‘The author attaches no import- 
anee to the fact that some of the blows to the flints 
are given by the iron teeth of the suspended harrows, 
and states that most of the flint. are reduced to the 
condition ot rolled pebbles, identical with those to be 
found in all flint gravels, but that there are numerous 
examples of refouches, or secondary working. In 
illustration of this he gives photographie figures of 
eleven difierent specimens by which he contends that 
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the analogy of these flints from the cement manu- 
factory near Mantes with the so-called coliths from 
Tertiary beds is substantiated, and he regards it as 
undeniable that these Mantes eoliths have been pro- 
duced, and are being continually produced, apart from 
the intention of any human being. 

In conclusion, he directs attention to the importance 
of migration both in history and in the development 
of all fossil groups. Nothing, he says, proves that 
the evolution of the human species or genus tools 
place in one particular spot. It is very possible that 
man appeared suddenly in this part of the world at 
the beginning of the Quaternary period, at the same 
time as the mammalian fauna of which he forms part, 
and which is very different from the last fauna of 
Pliocene times. As a_ paleontologist, he believes 
firmly in the existence of Tertiary man, traces of 
whom, he doubts not, will eventually be found in 
some part of the world; but for these to be indis- 
putable, they must possess a very different value from 
that of the eoliths. 

In addition to M. Boule’s memoir, an important 
article has appeared in the Archiv fiir Anthropologie 
(Neue Folge, vol. iv., p. 75), “Zur Eolithenfrage.” 
It is from “ine pen of Dr. Hugo Obermaier, of Paris, 
who has also visited the cement works near Mantes, 
and entertains views upon the subject almost identical 
with those of M. Boule. He begins with a historical 
sketch of the discoveries of eoliths in beds from the 
Oligocene downwards to the Quaternary, and then 
proceeds to describe and discuss the modern products 
of the délayeurs, of one of which he gives a section. 
The paper is illustrated by eight plates, six of which 
are photographic. The first gives eight specimens of 
reputed eoliths from Miocene beds at Duan, near 
Brou (Eure et Loire}. The other five are devoted to 
examples from Mantes, not a few of which present 
the ‘hollow-scraper *’ notches so often seen on 
eoliths. The remaining two plates contain reproduc- 
tions of wood-cut figures of eoliths from various locali- 
ties, so as to afford means of comparison between the 
old and the new. 

He directs attention to an admission of M. Rutot 
that the eolithic industry is confined to localities where 
two conditions exist, the one that there was an 
abundance of the raw material flint, and the other 
that there was a stream of water in the neighbour- 
hood, conditions which, in a modified form, exist at 
Mantes. 


_ Want of space precludes a longer notice of this 
interesting article. We may, however, quote Dr. 
Obermaier’s words in a letter to the editor of the 


Archiv ftir Anthropologie (Neue Folge Corr. 
July, 1905, p 


Blatt., 
p. 50) :—‘' We have now an experimental 


proof that eoliths can be formed in a_ purely 
mechanical manner.”’ 

NOTES. 
As already announced, the inaugural meeting of the 
British Science Guild wilf be held on Monday nest, 


October 30, at the Mansion House, at 4.15 p.m. The 
Lord Mayor will preside, and will be supported, among 
others, by the Lord Bishop of Ripon, Lord Strathcona and 
Mount Royaf, the Right Hon. R. B. Hafdane, K.C., M.P., 
Admiral Sir Cyprian Bridge, G.C.B., General Sir Frederick 
Maurice, K.C.B., Sir John Wolfe-Barry, K.C.B., F.R.S 
Sig AVillian Rime INO En, IPL IER SS. Nic: (Ce We Aiacace 
and Sir Norman Lockyer, K. C lily, ths RS 


A MEETING of the general committee of the British 
Association wilf be held in the rooms of the Linnean 
Society, Burlington House, on Tuesday next, October 3h, 
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at 3 p-m., for the purpose of appointing officers for the 
meeting of the association to be held at York next year, 
and of deciding upon the place of meeting in 1907. 


Tue Paris correspondent of the Tintes states that M. 
Gérault-Richard proposes to ask the French Parliament to 
vote a credit of 100,000 frances (4oool.) for the investigation 
of the best means of combating tubercufosis. The Minister 
of Education, M. Bienvenu-Martin, has promised the sup- 
port of the Government. 


Tue death is announced of Prof. DeWitt Bristol Brace, 
head of the department of physics in the University of 
Nebraska, and one of the leading physicists of the United 
States. He was in his forty-seventh year, and had just 
entered upon his nineteenth year of teaching in the Uni- 
versity of Nebraska. 


AN international exhibition in connection with ceramic 
industries, and with the manufacture of glass and crystal, 
will be held in 1906 from June to October at the Champs- 
Elysées and the Cours-fa-Reine. Fufl information can be 
obtained from the director-generai of the exhibition, 19 
rue Saint-Roch, Paris. 


We fearn from the Pharmaceutical Journal that the 
Heriot trust governors have decided to estabfish a labor- 
atory at the Heriot Watt Coflege, Edinburgh, for the study 
of bacteriology in its relation to various industries. The 
faboratory has been fitted with the be.t e>piarees, and 
the services of Dr. Westergaard have been retained to 
supervise it. The faboratory was formally opened by a 
lecture by Prof. ilansen on October 18. 


A s1RONG earthquake shock was feft in Constantinople 
on October 22 at 5.55 a.m. The disturbances, which fasted 
several seconds, appeared to travel from the north-east 
towards the south-west, and were accompanied by a 
rumbling noise. Earthquake shocks were felt at 2 p.m. on 
the same day at Batum, and between 2 p.m. and 5 p.m. 


at Kutais. An undufating tremor fasting forty seconds 
was also experienced at Sukhum-Kaleh. 
A CONFERENCE of delegates from the corresponding 


societies affiliated to the British Association will be held 
in the rooms of the Linnean Society on Monday and 
Tuesday, October 30 and 31, under the presidency of Dr. 
A. Smith Woodward, F.R.S. Among the subjects to be 
discussed are ‘‘ The Preservation of Native Plants,’? to be 
introduced by Prof. G. S. Bouiger, and ‘‘ The Law of 
Treasure Trove,’’ which will be introduced by Dr. W. 
Martin. The delegates will visit the museum of the Royal 
College of Surgeons, and wilf dine on Monday evening as 
guests of the Royal Societies Ciub. 


A REUTER message states that the Berlin Meteorological 
Observatory, which the Emperor recently opened in the 
presence of the Prince of Monacn, is fitted with alf the 
latest appliances for meteorofogical research. The Emperor 
attaches great importance to the use of balloons in meteor- 
ology, so that an extensive bafinon half has been included 
in the building plan of the new observatory at Lindenberg, 
near Berlin. On the highest point of the plateau on which 
the abservatory stands is a shed which can be turned to 
any point of the compass, and contains a cabfe drum driven 
by a small efectric motor for hauling in kites, which are to 
be extensively used for meteorological purposes. Electric 
search-lights have also been instafled for night observation. 
Another interesting feature of the new institute is the kite 
factory, where large kites, fitted with self-registering instru- 
ments, are made, The institute has its own establishment 


OcTOBER 26, 1905 | 


NATURE 637 


where baltoons can be filled, and it is the present intention 
of the directors to make observations with balloons every 
first Thursday in the month. 


Dr. BAtHort Enpre, writing from NKirdlyfafva, Hungary, 
informs us that the Bétyai international prize will be pre- 
sented next December, for the first time, by the Hungarian 
Academy of Sciences. The prize is ten thousand crowns, 
and will be awarded every five years, in memory of John 
Bélyai, the celebrated Hungarian mathematician, to the 
writer of the best mathematical work in the same period 
of years. The committee concerned with the award of the 
prize met on October 11 in Budapest. The members of 
the committee are :—Prof. G. Darboux, Paris; Prof. F. 
Klein, Géttingen; Prof. G. Konig, Budapest; and Prof. 
G. Rados, Budapest. The names of two mathematicians 
were considered, viz. Prof. H. Poincaré and Prof. D. 
flilbert. The committee awarded the prize to Poincaré, 
and at the same time expressed its acknowledgment and 
admiration of Prof. Hilbert’s works. Profs. Darboux and 
Klein gave fectures in Budapest on the teaching of mathe- 
matics. 


Tne inaugural address of the Manchester Literary and 
Phifosophical Society was delivered, on October 17, by 
Sir William f1. Bailey, the president of the society. The 
address took the form of an interesting historical account 
of the society since its foundation in 1781, and inctuded 
appreciative references to the work of many distinguished 
members whose names are to be found in early volumes 
of memoirs. The founders were the chief scientific men 
of Manchester. Among the honorary members were 
Erasmus Darwin, Dr. Frankfin, t.avoisier, Dr. Priestley, 
William Roscoe, of Liverpool, the poet and grandfather 
of Sir Henry Roscoe, Dorning Ramsbottom, Josiah 
Wedgwood, and others. The chief tools of the workshops 
ef the world, not only those where steam engines, foco- 
motives, and steamships are built, but afso of the textile 
factories of the world, were invented in Manchester or 
within thirty mifes of it. The records of the society con- 
tain the names of many of these inventors who were 
members, for the men of Lancashire were the first to use 
steam power for spinning and weaving, and for punching, 
cutting, and shaping’ metal. Prominent among the inventors 
was that genius Richard Roberts, who was always in the 
front rank in advocating technicaf education. His chief 
inventions were the slide lathe, planing machine, and self- 
acting mule for spinning cotton. Then there was Nasmyth, 
the inventor of the steam-hammer, Sir William Fairbairn 
and Sir Joseph Whitworth. Finally, Sir Wifliam Baifey 
referred to the great work of the iffustrious members Dr. 
Dalton and Dr. Joule, whose effigies in marble are in the 
entrance to the Manchester Town Hall. 


Piaxs have been formulated by Mr. Einar Mikkefsen, 
a young Dane, for an expedition to the Arctie regions, the 
objective being that part of the Polar Ocean which lies 
immediately to the west of the Parry Archipefago, north 
of Canada. Interviewed by a representative of the Morn- 
ing Post, Mr. Mikkelsen gave an outline of his programme. 
He wilf be joined by Mr. Leffingwell, a young American 
geologist, and Mr. Ditlevsen, a naturalist, who, like Mr. 
Mikkelsen, accompanied fLieut. Amdrup to the east Green- 
fand coast in 1900. It is proposed to start from Canada 
in the spring of 1906. Early in May the party hopes to 
reach the upper waters of the Athabasca River, by way 
of Edmonton, and to follow that stream, and the Slave 
and Mackenzie Rivers, down to the northern coast of the 
Dominion. It will be some time in July before the mouth 


NO. 1878, VOL. 72| 


of the Mackenzie River is reached. At the end of Angust 
a whaler, which will have heen brought north especially 
for the use of the expedition, will be joined by the party. 
Geological and zoolngical investigations and study of the 
native Eskimo will occupy the time of waiting. At 
Cape Keflet it is hoped that winter quarters wilf be estab- 


lished. The winter is to be occupied with scientific investi- 
gations. The plan is that about the end of February the 


purty, three white men, two Eskimo, and the dogs, shall 
start out from Prince Albert Cape in a N.N.W. 
direction, that is, more or fess parallel to the mainland. 
Ten days, it is calculated, should sce an end of the bad 
ice, and then Mr. Ditlevsen is to return, leaving Messrs. 
Mikkelsen and Leftingwell to continue the journey alone. 
They hope to keep on in the same direction as far as 
latitude 76° N., in about 147° west longitude, before turn 
ing south to reach the coast. 


Tne Tottenham Urban District Council has issued a 
public appeaf for subscriptions for the purpose of furnish- 
ing a museum and for the donation of objects of interest. 
An opportunity oceurred during the present year for 
securing a collection of minerals and other geological speci- 
mens for a nominal sum, and at the same time an offer 
was received from Mr. H. E. H. Smedley to lend his 
museum collection to Tottenham and to give his services 
as honorary curator. The council has accepted the offers. 
The cost of furnishing the museum is estimated at 250l. 
Any contributions in money, or suitable objects for exhibi- 
tion, may be sent to the fibrarian at the Central Public 
Library, fligh Road, Tottenham. 


THe increased sale of synthetic indigo promises, a 
writer in the Journal of the Society of .lrts states, to 
destroy the old and important .\ngio-fndian industry of 
indigo planting. Since 1895-b the value nf the exports has 
fallen from 3,569,700l. to 5506,400/., and this is largely due 
to synthetic indigo. Of the indigo imports of Japan fast 
year fully three-fourths was the artificial product, vegetable 
indigo being increasingly unsalabfe. In the United States 
the synthetic dye came on the market in 1898, and was held 
at 44 cents per pound, about the value of vegetable indigo 
on the indigotin basis, Now the price is down to 18 
cents, and at this figure it is claimed to be much cheaper 
than the fowest obtainable vatues in any vegetable indigo. 
The artificial dve has already secured nearly 85 per cent. 
of the world’s consumption, and the price of indigo has 
dropped about one-half. To-day Germany imports only 
small quantities of natural indigo, while her exports of 
synthetic indigo have increased enormously, and represented 
last year a value of 25,000,000 marks. 


Tue study of the zoofogy of the Philippines is being 
energetically carried on by the Americans, one of the fatest 
contributions being the description of new Hymenoptera, 
by Mr. W. H. Ashmead, publishcd in the Proceedings of 
the U.S. Nat. Muscum (No. 1416). 


Tne Agricultural Society of Sapporo, Japan, is devoting 
its energies to the study of the insects cf the country and 
the mischief they inflict on agriculture, forestry, &c. 
In the first and second parts of the second volume (the 
first volume being at present apparently unpublished) of 
the society’s journal, of which we have been favoured 
with copies, all the papers except one are, for instance, 
devoted to insects and their life-history. The groups dis- 
cussed include the Cercopida, or lantern-flies, the fresh- 
water Hemiptera, and the bark-boring beetles of the 
family Scofytid~. In the article referred to above, Mr. 
S. Hashimoto takes into consideration the composition of 
certain abnormal samples of mifk. 
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Tug papers in the Zeflschrift far wissenschaftliche 
Zoologie (vol. INxx., purt i.) include one by Mr. V. Wida- 
kewich on the structure and function of the so-called 


nidamental organs (that is to say, the glands which secrete 
the white and shell of the eggs) of the shark Seylliun 
cunicula. In a second Mr. A. Reichensperger describes 
the anatomy of the living West Indian crinoid Pentacrinus 
decorus. A third, by Mr. O. C. Glaser, is devoted to 
certain features in the physiology of the American gastro- 
pod Fasciolaria tulipa, while in a fourth Messrs. Marshall 
and Wernch] commence a dissertation on the embryology 
and anatomy of the hymenopterous insect Polistes 


pallipes. 


To the first part of the eighticth volume of the Zeit- 
schrift fur wissenschaftliche Zoclogie Dr. QO. Grosser com- 
municates an interesting paper on the evidence that certain 
dermal structures or markings among vertebrates have a 
segmental origin. Among the features refcrred to are the 
transverse arrangement of the sealing on the under surface 
and sides of the body in lizards, and the transverse colour- 
bands on the bodies of the banded mongoose (Crossarchus 
fasciatus), the tiger, and the zebras. In regard to the 
sealing of reptiles, 
arrangement is very probably a secondary feature due to 
aduptation to the movements of the body, while he adds 
that the evidence for the segmental origin of the trans- 
verse stripes in mammals is purely of a negative nature, 
and requires something much more definite in its favour 
before it can be accepted. Tt may be added that if this 
segmental origin of colour stripes be accepted, it at once 
cuts away the groand from those who regard it as a 
special protective adaptation. 


We have received the first part of a work, to be com- 
pleted in six parts, price sixpencc each, entitled “‘1 go 
a-walking throogh the Country Lanes.’* No author’s 
name appears on the title-page, but the text is stated to 
be enmpiled [rom the Rev. C. Johns‘s ‘* British Birds and 
their Haonts.”” Each purt is to contain reproductions 
from photographs taken by Mr. Reid, of Wishaw, the 
incomparable excellence of which needs no commendation 
on our part. The aim of the book is *‘ to outline a walk 
in the country, and to deseribe and picture the habits of 
the birds and ihe animals that are to be scen.’’ The 
photographs in some instances might have been made to 
convey more information. On p. 13 we have, for instance, 
a charming picture of a flock of sheep coming out of a 
field, to which the legend © changing pastures’ 
seribed, 


is sub- 
It woald surely bave been just as casy to mention 
that these sheep, as shown by their white [aces and long 
wool, are Leicesters, or some nearly kindred breed. 


Tue Selborne Sovicty has issued an illustrated circular 
in which attention is directed to the objects coming within 
the purview of that body, and the privileges enjoyed by 
members. ‘‘ Birds in the Field and Garden’ is the title 
of an article in the October issue of Nature Notes, the 
official organ of the society, in which the nameless author, 
while admitting that a certain amount of damage is in- 
flicted on fruit and other prodoee, maintains that, on the 
whole, the visits of birds are advantageoos alike to the 
gardener, the fruit-grower, and the farmer. 
with this subject, it may be mentioned that we are 
acquainted with certain gardens where, owing to the 
damage done to the buds by bollfinches and other members 
of the finch tribe, the whole of the gooseberry and currant 
bushes have been enclosed in wire netting with a mesh 
small enough to prevent the entrance of birds. The ex- 
periment has been carried on for two scasons with the 
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In connection 


the author admits that the transverse | 


mest sa i-taclery results, and there has been no necessity 
to take any special steps to free the bushes [rom insects. 
Here, then, is a problem fer those who urge that birds 
are essential to the gardener. 


Ix Biologisches Centralblatt for October 1 Mr. W. M. 
Wheeler, of the American Museum of Natural History, 
and Father E. Wasmann discuss the discovery of “ tem- 
porary social parasitism ’’ among ants, and the inductions 
to be drawn therefrom as to the origin of ** slavery ” 
among ccrtain members of the group. Mr, Whecler claims 
to have been the first to describe this temporary parasitism 
in a Bulletin af the U.S. National Museum issued in 
October, 1904; but the corollaries from this discovery and 
inferences in regard to the general origin of slavery among 
ants were not published hy him until the middle of February 
of this year. In conclusion, the writer urges that none of 
the observations published by Father Wasmann during all 
the years he has been engaged in the study of aunts “* are 
sulficient to accredit him with the independent discovery 
of temporary social purasitismy as a general and regular 
phenomenon among certain Formicidw.”’ In a reply to 
this article, Father Wasmann very candidly admits that 
Mr. Wheeler is fully entitled to the credit of this discovery, 
although he apparently does not acccpt certain other claims 
made by the American naturalist 


“Cyn fish hear?’’ is a question discussed by Dr. O. 
Korner in a special issue of the Bettrage sur Ohrenheil- 
kunde, published to commemorute the seventieth birthday 
of Prof. A. Lueae. The question is provisionally answered 
in the negative, and for the following reasons. Tt seems 
that many fishes are able to perceive rapid, consecutive 
vibrations communicated to water, but that such vibrations 
are tuken cognisance of by means of the so-called auditory 
organs is highly improbable. This is supported by the 
fact ihat single loud explosions in water were totally dis- 
regarded hy fishes belonging to no less than five and twenty 
distinet species of fishes. Moreover, the circumstance that 
the presence of the senses of sight and tooch is casily 
demonstrable in fishes renders it probable that the same 
would be the case with hearing if it existed. Iinally, the 
fact that fishes, and apparently also such isolated forms 
in other groups as are deaf, alonc among vertebrates 
possess no organs comparable to the Cortischian nerve- 
terminations renders it probable that these organs are 
alone capable of transmitting auditory vibrations, the 
hypothesis that such vibrations may be received by the 
vestibular appiratus not being at present substantiated. 


We have received purt ii. of an illustrated catalogue of 
the cthnographical collection of the Sarawak Museam 
(Journal No. 43, April, Straits Branch, Royal Asiatic 
Society), by Mr. R. Shelford. This section deals only 
with the objects worn for decorative purposes by the 
nitives of The question of the relationship 
between magic and personal ornamentation has not been 
lost sight of, but muny inquiries have elicited little in- 
formation of importance. 
new 


Borneo. 


Kalabit youths when visiting 
a necklace of decorative seeds as a 
charm against evil spirits, and Land-Dyak men wear a 
necklet of beads and canines of leopard and bear for a 
similar purpose; the heads are frequently regarded as 
charms against specifie diseases. The leglets of finely 
platted fibre so commonly worn were at one time employed 
as currency ; the Nayans say they feel quite naked if they 
do not wear these leglets. The catalogue is very well 
donc, and is illustrated by adequate plates. If the whole 
museum is treated in this way the catalogue will prove 
to he a very valuable record of the ethnography of Sarawak. 


districts wear 
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Tur Balletor du Jardin imperial botanique de St, Poters- 
bourg, vol. v., part ifi., contains a description of new 
lichens from Central Russia and Siberia, by Mr. A. Elenkin, 
and an account of the vegetation on the chalk cliffs in the 
basin of the river Choper, by Mr. W. Dubjansky. 


IN his report for 1904-5, the curator ef the botanic 
station in lominica states that spineless lime plants are 
in great demand, but that he is unable to furnish an 
adequate suppl, as the fruits contain very [ew seeds; also, 
owing to the labour involved, the supply of budded arange 
stock is limited. Other plants in request are cacao, rubber 
—both Castillon and Funtumia—and ordinary limes. 
Judging [rom the manurial experiments with cacao, extend- 
ing over three veurs, the application of phosphate and 
polash with dried blood may be expected to give substantial 
increases in yield, while mulching with grass has produced 
even better results. 


Tue Department of Agriculture for British Ease Africa 
has leaflet on the cultivation and commercial 
products of the cocoanut. The industry is one that requires 
some capital, as the plants only come into bearing in the 
sixth year, and meantime the cultivator is dependent upon 
the maize, ground-nuts, or any other crop that he may 
srow between the trees. The most lucrative product in 
East Africa is tenho, a liquor obtained fram the cut end 
of the very young flowering spike. Vhe Department of 
Forestry in the same colony has also inaugurated a series 
of leaflets, the first of which deals with timber trees, in- 
cluding a juniper, a Podocarpus, Pygeum africanum, and 
AHophylus abyssinicus. 


issued a 


WE have received a pamphlet entitled “ Vhe Growth of 
Oak in High Forest,’’ by Prof. W. R. Fisher, president 
of the Royal English Arboricultural Society, in which the 
author points out the desirability of having a model cak 
high forest as an adjunct to the forestry school at Oxford. 
In spite of the fact that oak forests and oak timber have 
played such an important part in the history of Ingland, 
we have not at the present day a typical example of oak 
high wood, that is, an area where all stages from the 
seedling to the mature tree are represented. In the above 
pamphlet Prof. Fisher proposes to have a working section 
of the oak wood in Windser Park set aside for this 
purpose, The area required, 1200 acres, could surely be 
spared for this important purpose, and the author clearly 
shows how the present crop could with time be replaced 
by a series of age classes representing all stages in the 
srowth of the tree and the forest from the beginning to 
the end of the rotation. The financial would be 
vastly increased thereby, more than counterbalancing ard 
justifying any small initial sacrifice. The scheme descrves 
every encouragement, and we trust will be upon 
with favour by those in authority. 


returns 
looked 


tc of the best concise accounts of the Litge Inter- 
national Exhibition yet published is contributed by Mr. 
L. Ramakers to the October issue of the Engineering 
Magasine. Some excellent illustrations are given of the 
mechanical, mining, and metallurgical features. Several 
large engines for operation with blast-furnace waste gas 
were shown, notably a 1200 horse-power four-eycle double- 
acting horizontal tandem engine for the direct driving of 
a rolling mill at the Cockerill works. Anothcr gas engine 
shown by the same firm is a 500 horse-power four-eycle 
double-acting twin cylinder for operation with coke-cven 
waste A gas-preducer of novel type was exhibited 
hy the Deutz Engine Works, the [uel for which 
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the same firm showed 


an eight horse-power Iocomotive with a benzene motor. 


consists of brown-coal briquettes. 


From the Rationalist Press Association there come cheap 
reprints of ‘* The Fundamental Principles of the Positive 
Philosophy ’? and of Hacckel’s ‘‘ The Wonders of Life."’ 
The former book contains a translation of the two intro- 
ductory chapters of Comte’s ‘‘ Philosophie Positive,’’ that 
is, the account of Comte’s main theses, of the law of the 
three states of knowledge and the nature of positive philo- 
sophy, together with the fulminations against introspective 
psychology = which now completely out of date. 
Haeckel’s work is a supplement to the ‘‘ Riddle of the 
Universe,’ and discusses life, death, morality, and many 
other things. : : 


are 


OUR ASTRONOMICAL COLUMN. 


Tue Recent LarGe Sux-srot.—The accompanying repro- 
duction shows the form and extent of the large sun-spot 
group referred to in these columns last week. This photo- 
graph was taken at 12 o'clock noon on Thursday last, 
October 19, when the group was plainly visible to the 
naked eye. A rough measurement shows that the group 


was then more than 100,000 miles long and about 55,000 


Fic. 1. —Photograph of the Sun showing the large group of sun-spols 
October 19, 12 o'clock noon. 


miles across its greatest breadth. The smaller spot, seen 
in the N.W. quadrant, was of particular beauty, showing 
a very dark circular umbra surrounded by a symmetrical 
penumbra, 

A second ‘ naked-eye spot having a large black 
nucleus was seen near to the eastern limb of the sun on 
Monday last. This is the second occasion during the 
present year that the sun has presented the unusual pheno- 
menon of two naked-eye spots visible on the disc at the 
same time. 


¢ ” 


FurTHER RESULTS OF THE FRENCIE EcLipse EXPEDITIONS. 

Yet another batch of the preliminary results obtained by 
French expeditions during the recent total eclipse of the 
sun is published in No. 15 of the Comptes rendus. 

Prof. Janssen, who was in charge of the expedition 
stationed at Alcosebre (Spain), describes the observations 
which were made and the instruments which were 
employed at that station, and separate reports are pre- 
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sented by M.M. M. Stefanik, G. Millochau, and J. J. 
Landerer, who were in charge of the several instruments. 

The results, which are of only a preliminary nature, are 
too numerous to give in detail here, but all the observ- 
ations, both visual and photographic, appear to have been 
successful. 

M. E. Stephan, of the Marseilles Observatory, was placed 
in charge of one of the expeditions organised by the Bureau 
des Longitudes, and, accompanied by M. Borrelly, occupied 
the same station as Mr. Newall, at Guelma (Algeria). 

The equipment of this expedition consisted of a telescope 
of 40 cm. aperture and an equatorial of 9-5 cm. aperture 
and 1g0 cm. focal length. A number of visual observations 
of the corena, the prominences, &c., were successfully 
made. 


Nova Aguit&® No, 2.—Circular No. 106 of the Harvard 
College Observatory describes the discovery and subsequent 
observations of Nova Aquila No. 2. The Nova was dis- 
covered on a plate taken with the 11-inch Draper telescope 
on August 18 for the Henry Draper memorial series. The 
spectrum, although faint, showed the lines 118, Hy, 4272, 
4640, and H& very broad and bright, Hy and H# having 
accompanying dark lines on their more refrangible edges. 
The helium line 4646 is slightly stronger than 4272, and 
the whole spectrum closely resembles that of Nova 
Persei No. 2, as photographed on March 30, 1901. 

Some two or three hundred plates of this region are 
included in the Harvard series, and twenty-nine of them, 
taken before August 18, have been examincd, but no trace 
of the Nova before that date has been disccvered. 

Two photographs showing the region half a degree 
square around the Nova, taken on August 15, 1903, and 
August 31, 1905, respectively, are reproduced in the 
Circular, and on comparing them it is at once seen that 
the Nova does not appear on the former, although it is 
quite a conspicuous object on the latter plate; stars of 
magnitude 15-7 are shown on the earlier plate. 

Prof. Pickering’s tabulated statement of the observed 
magnitudes of the Nova from August 31 to September 22 
shows that this object gradually decreased in brightness 
fron. magnitude 10-41 on the first named date to magni- 
tude 11-23 on the second. When first photographed the 
Nova's magnitude was about 7-0. 

It follows from the Harvard observations that the Nova 
first appeared between August 10 and August 18, but it 
is hoped that, when the plates taken at Arequipa during 
that period arrive at Cambridge (Mass.), this interval may 
be greatly reduced. 


Stak wWiTH A Larce Prorer Motiox.—The method 
employed at Harvard College Observatory for the detection 
of variable stars, viz. the superposition of a photographic 
plate upon a glass positive of the same region, photo- 
graphed on an earlier date, has led to the discovery that 
the star A.G.C. 6886 has a large proper motion. {Whilst 
thus examining two plates of the Large Magellanic Cloud, 
taken on April 11, 1898, and December 5, 1904, respectively, 
Miss Leavitt found that this star had moved appreciably 
during the interval, and a comparison of the positions given 
in several of the older catalogues compiled since 1825 
confirmed the faet. : 

The discussion of the data obtained from the coniparison 
showed that the annual proper motion in R.A. is —o.o66s. 
in declination +114, and along a great circle 1!.28. ; 

The total number of stars shown on_ the original 
Negatives is about 300,00n, and it is probable that none of 
these, except A.G.C. 6886, has an annual proper motion 
exceeding three-quarters of a second (Harvard College 
Observatory Circular, No. 105). i: 


OBSERVATIONS OF Perseips, Avcust.—The 
results of the Verseid observations, made at the meteor- 
olog ul observatory at Pavia on August 8, 9, 10, and 14 
are given) in| NOmsmolumNeciMmOlethe: \femoric della 
Socicté degli Spettroscopisti Italiani. 

On the night of August 8-9 seven observers recorded 153 
meteors, and determined the trajectories of 23 of them. 
sie maximum horary rate occurred between oh. and th. 

ist 9), during which time 53 meteors were seen. On 
ucceeding night the watch lasted from 22h. to ghey 
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and the same number of observers saw 252 meteors, of 
which they recorded the paths of 28. The maximum rate 
occurred during the last hour, when 93 meteors were seen. 
The third night produced 264 meteors, and olf these the 
seven observers recorded the trajectories of 18 during their 
watch of gh. 56m. The maximum horary rate of the 
whole shower, as observed at Pavia, was recorded during 
this watch, when roo meteors were seen between 2h. and 
3h. on the morning of August 11. i 

Of the 669 meteors seen during the three nights, 27 were 
recorded as being brighter than, and 139 as being equal to, 
the first magnitude, whilst “ swift’? and “ white” were 
the descriptive terms applied to the majority of them. 


MATHEMATICAL AND PHYSICAL NS CHENG 
Ar THE BRITISH ASSOCEMIO NS 


"THE great number of astronomers present during the 

South African meeting caused astronomy to play a 
larger part in the proceedings of the section than it has 
done in recent years, and many of the most important 
commiunications and discussions were on astronomical sub- 
jects. The number of papers on pure mathematics and 
on physics was relatively small. 

Of the mathematical papers, one by Prof. Harzer on 
ancient Japanese mathematics was olf speciat interest. 
Prof. Harzer finds on examining ancient Japanese records 
and works that several of the theorems discovered in 
Europe during the seventeenth century were known at feast 
as early to Japanese mathematicians. As an example, the 
expansion 


2p+2 


~ nay F 2.4.6... 28 
pare si) up-+t Tah si) e(esnan 


due to Kowa Seki (1642-1708) may be quoted. 

Mr. M. Cashmore showed how chess magic squares, i.¢. 
squares of numbers which add up to the same amount 
along every path across the square in the direction of a 
rook’s, a bishop’s, or a knight’s move, can be constructed 
by superposing on each other two types of subsidiary 
squares, which can be formed by simple rules. 

Prof. Perry gave an account of the approximate method 
he had used to determine the stresses which occur in a 
winding rope carrying a cuge when the upper end of the 
rope is suddenly stopped. 

Mr. H. G. Fourcade described his instrument for stereo- 
scopic surveying. It consists of a photographic camera 
which may be fixed in turn at the two ends of a base line 
with its axis perpendicular to that line. In front of, and 
close to, the sensitive plate a réseau scale on a glass plate 
is placed, and is reproduced on the two photographs taken. 

The twu are examined together in a measuring machine 
similar to that used in stellar photography, and by means 
of micrometer screws any portion of the picture may be 
made to appear in relief and coincident with an index. 
The distance of that portion [rom the base line may then 
be determined from the micrometer readings. Each deter- 
mination takes about two minutes, and with a base of 
joo metres the probable error does not exceed 1 part in 


1000 for a distance of 10,000 metres, and is less for 
shorter distances. 
Prof. Perry raised the question of the teaching of 


elementary mechanics, and pointed out that the average 
boy who enters a technical college is so badly educated 
that his first year has to be ‘* wasted in the study of 
school subjects.” Then three years are found to be in- 
sufficient to teach him “ everything an engineer is likely 
to want in his profession,” which many cofleges foolishly 
attempt to do, and a fourth or even a fifth year is added. 
He urged that in teaching science to boys from nine to 
thirteen the methods of Mr. Barlow, of ‘* Sandford and 
Merton ”’ fame, should be followed, until they know some- 
thing of levers, weighing and measuring, specific gravities, 
barometers and thermometers, and of electricity and 
Magnetism. At the age of fourteen a boy should know 
elementary algebra and trigonometry, should be able to 
differentiate and integrate, and apply the calculus. The 
principles that if forces are in equilibrium their vector sum 
is zero, and the sum of their moments about any axis is 
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zero, should be presented to him Irom many points of view. 
Force should be taken as the rate of change of momentum. 
All these facts should be brought out and illustrated by 
experiment, and it should be the object of the teacher to 
turn out a pupil with a thorough grasp of mechanical 
principles, and not one crammed with formule which he 
soon forgets. 

With the report of the Mathematical Association com- 
mittee on the teaching of mechanics Prof. Perry is sub- 
stantially in accord, although he differs from it in wishing 
to retain the term ‘‘ centrifugal force’’ and to abolish the 
* poundal.”’ 

Lord Kelvin communicated a paper on the kinetic and 
Statistical equilibrium of ether in ponderable matter at any 
temperature. If two small spheres, one covered with 
black, the other with white cloth, were placed in space 
at the earth’s distance [rom the sun, the temperature of 
the black sphere would be greater than that of the 
white. If the spheres were at a distance from the sun 
1000 times as great, and 999 other suns were scattered 
through space, all at about that distance Irom the spheres, 
the difference of temperature would be one-thousandth of 
the former difference. Dr. Chree has found, using thermo- 
meters, that in bright sunlight the difference of tempera- 
ture is 1° C, to 3° C. On a starlight night we might 
therefore expect a difference of 0-001° C. or 0-003° C. 

Dr. J. T. Bottomley described his experiments on the 
cooling of a lamp-blacked or silvered copper sphere in an 
evacuated spherical copper enclosure kept first at the 
temperature of liquid air, then, when the sphere has cooled, 
raised to the temperature of boiling water. Temperatures 
were observed thermoelectrically. The present results agree 
with those found previously by Dr. Bottomley, and do not 
support Stefan’s law. 

The writer reviewed the recent experimental work on 
the thermal conductivities of substances, and pointed out 
that the balance of evidence is in favour of many sub- 
stances decreasing in thermal conductivity as their 
temperature is raised. 

Mr. A. Word gave a résumé of the work done during 
the past year in the Cavendish Laboratory and elsewhere 
which justifies the conclusion that all substances are more 
or less radio-active. 

Prof. Beattie described his observations on atmospheric 
electricity in South Africa, and his attempt to connect the 
observed conductivity of the air with other meteorological 
phenomena, an attempt which he considered had proved 
unsuccessful. 

Communications on the meteorology of South Alrica 
by Dr. Mill and by Mr. R. F. Rendall were read, and 
Prof. Beattie gave an account of the present state of the 
magnetic survey of the country, and exhibited charts 
embodying the results for the declination. Necessarily the 
work has had to be confined to positions near the rail- 
ways, and it will be necessary to provide some means of 
extending the field of operations, especially along the 
western coast of South Africa. The association made a 
grant of 100l. towards the expense of this extension. 

Great interest was shown in Sir David Gill’s account 
of the geodetic survey in South Africa and the Mrican 
are of meridian. After the completion of the survey of 
Cape Colony and Natal in 1892, it became necessary 
to determine with greater accuracy the position of the 
twentieth parallel of longitude north of the colony at 
points where it formed the boundary of British and German 
territory. The work was placed in Sir David Gill’s hands 
by the two Governments, and completed in 1903. At the 
same time, under the auspices of the Rhodesian Govern- 
ment, surveys of northern and southern Rhodesia were 
being carried out, partly in connection with the Anglo- 
Portuguese boundary. Since the war, surveys of the Trans- 
vaal and Orange River Colony have made steady progress, 
and the results so far obtained were embodied in the chart 
of South Africa exhibited by Sir David Gill. Throughout 
the work the bases taken were measured with the help 
of wires which were compared with a standard base 
4no feet long before and after use. The discordance in the 
measurements of the Gwibi base of about 70,000 feet 
amounted in the aggregate to 1 part in 1-5 millions, and 
this was the base measured with least accuracy. 

As a result, it appears that along the meridian of 19 
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east longitude the curvature of the earth agrees with that 
given by Clarke’s elements, but along meridian 26° east, 
and more markedly along meridian 30°, this appears not 
to be the case. A definite settlement of the question will 
only be possible after the connection of the Rhodesian 
triangulation with that of the rest of South Africa, a con- 
nection which will entail a cost of about r6ool. When 
this has been achieved, Sir David Gill will have made 
one step more towards the carrying ont of his scheme for 
a great African arc of meridian extending Irom the Cape to 
Cairo, and by combination with the Russian-Scandinavian 
arc, a great arc from the Cape of Good Ilope to the North 
Cape. The scheme has the hearty approval of Section A. 

It is somewhat remarkable that at Cape Town the 
section should hear an account of a geodetic survey of a 
country within the Arctic circle, but the details of the 
geodetic survey of Spitsbergen given by its director, Dr. 
QO. Backlund, proved of great interest. 1t was undertaken 
by the Swedish and Russian Governments, was carried 
out on the same lines as that in South Africa, and has 
given results of a high order of accuracy considering the 
difficulties of work in such a country. The values of g 
found at some of the stations in the mountainous parts 
of the country come out in defect by two or three figures 
in the fourth place. 

One of the most important communications to the section 
was that of Prof. Kapteyn on star streaming. Prof. 
Kapteyn finds that the stars, the proper motions of which 
relative to the solar system have been determined, fall into 
two groups, one in which the motions take place in the 
main parallel to a line joining the sun to a point 7° south 
of a Orionis, the other with its motions parallel to the 
line joining the sun to a point 2° south of 4 Sagittarii. 
If the motions of these two streams be referred to the 
centre of gravity of the whole of the stars considered, their 
directions must be diametrically opposite. One of the 
vertices of these motions in opposite directions Kapteyn 
finds is close to € Orionis, and both lie in the central 
line of the Milky Way. Prof. Kapteyn does not hold that 
all motions must be in this line, but that there is a great 
preponderance of such motions, and that motions oblique 
to it get fewer the greater the obliquity. At this stage of 
the investigation he wishes to stand until further know- 
ledge of the motions of stars in the line of sight has been 
obtained spectroscopically. 

Dr. A. W. Roberts gave an account of the observations 
he has made during the past five years on the light fluctu- 
ations of certain southern binary stars, especially V. Puppis. 
He has succeeded in reaching a high degree of accuracy, 
and has determined the orbital elements of six stars by 
means of his observations, using the relations given by 
Rambaut. He finds the masses of two of the six systems 
to be 60 to 300 times, and the densities 0-cvoo2 to 0-36 
time, those of the sun. The large masses are somewhat 
exceptional, and Mr. Jeans suggested that the light curves 
of stars of pear shape would be found to agree with the 
observations made by Roberts. In support of this, Mr. 
Jeans gave an account of his investigation of the con- 
densation of a gas occupying initially the whole of space 
about centres at distances apart approximately equal to 
that from the solar system to the nearer stars, and with the 
mass at each centre of the same order as that of the sun. 
Any one of these nuclei might take a spheroidal, ellipsoidal, 
or a pear shape, or separate into two parts, according to 
its velocity of revolution. 

Mr. R. T. A. Innes gave an account of the state of 
double star astronomy in the southern hemisphere, and 
pointed out the importance of bringing up the observations 
in the southern to the same state as those in the northern 
hemisphere. He considers the position and climate of 
Johannesburg offer exceptional opportunities for the work, 
and suggested the provision of a telescope by the Transvaal 
Government. Sir David Gill supported this suggestion. 

Of shorter communications it is only necessary to 
mention a few, e.g. Prof. E. W. Brown’s on the present 
state of lunar theory and the necessity of a new set of 
lunar tables, and Dr. Rambaut’s on a new instrument for 
measuring stellar photographs, to show that in interest and 
importance the sectional work in South Africa in no way 
falls behind that of the meetings at home. 
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CHEMISTRY AT THE BRITISH ASSOCIATION. 


“THE papers contributed to Section B at the meetings 
in South Africa were naturally more limited in 
number and in range of subject than is usual at ordinary 
meetings of the association, the majority of the communi- 
cations having reference either to the chemical aspects of 
ugriculture or to subjects connected with the gold extract- 
ing industry. On the other hand, a very active part in 
the work of the section was taken by the South African 
chemists, and, almost without exception, the reading of a 
paper was followed by an animated and _ interesting 
discussion. 

At Cape Town, the first day of meeting was set aside 
for the discussion of agricultural and biochemical ques- 
tions. As it had been arranged that the presidential 
address should be delivered at Johannesburg, its place was 
taken by Mr. A. D. Hall’s report on recent developments 
in agricultural science, in which many subjects of special 
interest in South Africa were discussed. Dealing with the 
fixation of atmospheric nitrogen through the agency of 
bacteria, the author pointed out that a sharp distinction 
must be drawn between the use of pure cultures on old 
cultivated lands and in new countries, where leguminous 
crops are often being grown for the first time, and that 
the behaviour of the lucerne plant under bacterial infection 
in South African soils is worthy of careful investigation 
in view of its economic importance in all semi-arid 
countries. He directed attention to the need of a systematic 
series of soil analyses, with the ultimate object of making 
soil maps that shall be of service to the agriculturist, and 
indicated how much still remains unknown regarding the 
nutrition of plants and how great is the importance of 
research in the particular functions of the various con- 
stituents of the crop, as it is only through such knowledge 
that the quality of crops may possibly be influenced in 
desired directions. A brief discussion of the subjects of 
acclimatisation and cross-breeding brought to a close an 
address which aroused very great interest. Dr. Horace T. 
Brown then gave an account of his researches on the 
assimilatory processes of plants, in the course of which 
he described his method by which the assimilative power 
of leaves was measured for the first time under natural 
conditions. The quantity of carbon dioxide abstracted from 
the air by leaves of mieusured area was estimated in a 
special absorption apparatus devised for the purpose, and 
thus it was possible to deduce the amount of carbohydrate 
formed. The total solar radiation falling on the leaf was 
measured, and the proportion of the radiant energy of sun- 
light absorbed and transmitted by the leaf was also arrived 
at. The anthor’s investigations showed that the rate of 
growth is not entirely dependent upon the amount of 
sunshine, but also on secondary causes. The business was 
brought to a close by a short paper by Dr. E. F. Armstrong 
on the réle of enzymes in plant economy, in which the 
author directed attention to the fundamental similarity 
between the action of acids and that of enzymes, the dis- 
tinction between them arising from the fact that enzymes 
act selectively in consequence of their power of associating 
themselves with the hydrolyte. The condition of the carbo- 
hydrate in solution is of primary importance, but this 
condition may to some extent be determined by the enzyme. 

_At the second day’s meeting, Prof. H. B. Dixon gave a 
historical sketch of rescarches made on the propagation 
of explosions in gases, and discussed Berthelot’s theory 
and his own ‘‘ sound wave ’’ theory on the mode of pro- 
pagation. With the aid of the lantern he showed how he 
had followed photographically the flame from its initiation 
until the setting up of the detonation, and demonstrated 
the influence of the position of the spark and of the length 
of the column of exploding gases. He also described 
experiments now in progress on the specific heats of gases 
at high temperatures, and explained how the velocity of 
sound in a heated gas may be determined. In a second 
paper Prof. Dixon described the method he has devised for 
determining the atomie weight of chlorine by the direct 
burning of a known weight of hydrogen in a known weight 
of chlorine, the hydrogen, prepared by the electrolysis of 
barium hydroxide, being occluded in palladium, and the | 
chlorine, prepared by the electrolysis of fused silver i 
chloride, The atomic | 


being weighed in the liquid state. 
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weight obtained is higher than that of Stas, but in close 
agreement with the recent results of Richards. Messrs. 
G. T. and H. W. Beilby gave an account of their experi- 
ments on the influence of phase changes on the tenacity 
of ductile metals at the ordinary temperature and at the 
boiling point of liquid air. They showed that when a wire 
of ductile metal is stretched to four or five times its 
original length by drawing it through the holes of a wire 
plate all the ordinary traces of crystalline structure dis- 
appear, but the wire still consists of minute granules of 
the crystalline phase embedded in a matrix of the amor- 
phous phase. By lowering the temperature of drawing, the 
mixture approaches more nearly to the homogeneous 
amorphous state. Observations were made at 15° and at 
~-180° on wires of copper, silver, and gold, which had 
been as completely as possible converted into the amorphous 
phase by wire drawing at the ordinary temperature, and 
in every case the tenacity observed was higher than any 
recorded by previous investigators for equally pure metals. 
The wires broken at the ordinary temperature showed no 
general stretching, but at the boiling point of liguid air all 
the wires stretched about 12 per cent. Dr. A. Midlay 
recorded his determinations of the viscosities of liquid 
mixtures at the temperature of their boiling points, which 
were made in the expectation that viscosity curves would 
be obtained similar in form to the boiling-point curves. 
In the case of benzene and methyl alcohol, the viscosities 
of which at the respective boiling points are nearly the 
same, the expectation appears to be realised, but where 
the viscosities of the pure liquids at their boiling points 
are not the same certain complications are met with. 

The third day of meeting at Cape Town was set apart 
for communications from local chemists. Prof. P. D. Hahn 
gave an account of the remarkable thermal chalybeate 
spring at Caledon, in Cape Colony, With the aid of a 
tabular statement of the purity ratio of the most famous 
chalybeate springs, he showed that the Caledon water 
holds with the water of Spa the first place, but he pointed 
out that while the waters of most chalybeate springs are 
very low in temperature, the Caledon spring is unique in 
so far that the temperature of the water at the eye of the 
spring is 49° C. Mr. C. F. Juritz stated that for various 
reasons very scanty attention has hitherto been paid to 
purely scientific chemical research in Cape Colony, and 
gave an interesting account of several investigations made 
in the Government laboratory under his direction. <A 
chemical survey of the soils of the colony (at present 
suspended for want of funds) has resulted in the examin- 
ation of an area of 27,000 square miles, on an average one 
sample being taken for every 60 square miles. A number 
of the fodder piants of the KNarrao have been examined as 
regards their nutritive value, estimations of tannin in the 
barks of varions trees have been made, poisonous prin- 
ciples have been extracted from some indigenous plants, 
and an alkaloid resembling quinine therapeutically, but 
differing from it chemically, has been extracted from the 
umjela or quinine tree, which abounds in the Transkei. 
ee have been found in various parts of the colony some 
co) 


f which compare favourably in chemical composi- 
tion with the best fire clays, and mineral pitch has 
been observed in certain localities. Dr. H. Tietz, in a 


paper on the character of Cape wines, explained that at 
the Cape grapes always become perfectly ripe, and thus 
contain more sugar and less acid than the grapes of the 
wine-producing countries of Eurepe. Notwithstanding 
this, a standing reproach against Cape wines is based on 
the contention that they contain more acid than European 
wines. The author investigated this matter on some 300 
samples of different Cape wines, and found that the 
allegation cannot be upheld. 

_ At Johannesburg the proceedings of the section were 
inaugurated by the delivery of the address of the presi- 
dent, which was of quite exceptional interest. It was 
followed by a paper by Mr. H. F. Julian, in which an 
investigation of the part played by oxygen in the dissolution 
of gold by cyanide solutions was described. The author 
arrived at the conclusion that free oxygen plays no primary 
part in the reaction, any assistance given being of a 
secondary nature, and that, as a matter of fact, it exerts 
a retarding influence. According to his experiments, while 
the balance indicates that free oxygen is of material assist- 


OCTOBER 26, 1905] 


NAT ORE 


643 


ance, the galvanometer points to its presence hindering 
the dissolution of the gold; the cause of the disagreement 
between the instruments he attributes to the formation of 
local voltaic circuits. Mr. H. A. White gave an account 
of a series of experiments which showed that thiocyanates 
in presence of such oxidising agents as ferric salts attack 
gold with considerable ease, and that thiosulphates exert 
a similar but less powerful influence. These salts are 
present in ordinary working cyanide solutions, and the 
presence of gold in mine reservoirs and in the soil under 
residue dumps is probably connected with their occurrence. 
Experiments adduced by the author indicate that in well 
exposed dumps thiocyanates alone are of significance in 
respect to the observed solution of gold. A process of 
residue treatment, based on these facts, is resulting in the 
profitable extraction of a large proportion of the gold in 
certain of the residue dumps on the Rand. 

At the second day’s meeting, Dr. J. Moir discussed the 
law governing the solubility of zinc hydroxide in alkalis, 
and as the result of a quantitative research stated the 
conclusion that the phenomenon is essentially an equil- 
ibrium between alkali and zincie acid, which may be 
reached from both sides, and which depends solely on the 
concentration of the free alkali. It was also shown that 
no definite chemical compounds exist in the solution. Mr. 
G. W. Williams read a paper on the functions of the 
metallurgical laboratory, dealing with the uses of the 
laboratory for the testing of supplies and for purposes of 
research, and with the personnel and equipment of a suit- 
able laboratory. He emphasised the necessity for a highly 
trained staff, and pointed out defects in the training given 
in the great English universities. In a valuable contribu- 
tion, Mr. S. H. Pearce stated and discussed various 
econnmic problems in metallurgy on the Rand. Each stage 
of the whole process of gold extraction was considered from 
the economic as well as from the scientific standpoint, and 
the results of the practical experience of years were sum- 
marised in a very clear and judicial manner. Much 
technical information, of value to all interested in gold 
extraction, was given in this paper. Mr. R. L. Cousens 
gave an account of the experiments which Jed him to 
conclude that a radio-active substance is present in a 
certain ore discovered in the Transvaal. If a further 
examination of the material confirms his belief that the 
radio-activity of the ore is due to the presence of radinm, 
the result will be of interest in view of the fact that 
uranium is not present in the ore. 

The third day of the meeting was devoted to agricultural 
chemistry. The proceedings were opened by Mr. A. D. 
Hall, who discussed in greater detail some of the problems 
touched on in his address at Cape Town. In a paper on 
Pretoria rain, Mr. H. Ingle stated that the rain falling 
at Pretoria for twelve months from February, 1904, was 
collected, and its content of nitrogen, existing as nitrates, 
nitrites, and ammonia, determined each week. The results 
showed that the quantity of combined nitrogen brought 
down in the rain at Pretoria is considerably greater than 
the average amounts in Europe, amounting in twelve 
months to 7-07 lb. of nitrogen per acre as compared with 
the average of 3-84 lb. per acre at Rothamsted. In a 
second paper Mr. Ingle communicated the results of the 
analyses of some eighty samples of soils collected in 
various parts of the Transvaal, and drew a comparison 
between European and Transvaal soils, with special refer- 
ence to the interconnection of their chemical composition 
and fertility as indicated by field experience. He showed 
that to take English standards in judging of fertility from 
chemical analysis niay lead to erroneous conclusions in the 
case of tropical or subtropical soils, and that if there be a 
sufficient supply of water a soil of ‘apparently poor quality, 
from analytical results, may yield luxurious crops under 
the favouring conditions of growth existent in the Trans- 
yaal. Mr. E. II. Croghan, in a paper on the fuel of the 
midland districts of South Africa, pointed out that a large 
proportion of potash is found in the excreta of sheep fed 
in this dry and treeless region, resulting from the com- 
position of the bushes, the foliage of which constitutes the 
chief food of sheep and cattle. Owing to want of water 
for irrigation the farmer does not use sheep excreta for 
manure, but for fuel, and the ashes frequently accumulate 
near the homestead. Attention was directed to the 
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economic value of these ash heups, cither as a manure or 
as a source of potassium carbonate. Reports were pre- 
sented by the committee on wave-length tables of the 
spectra of the elements, the committee on the study of 
hydro-aromatic substances, and the committtee on the 


transformation of aromatic nitroamines. 


SOMEINITI MC WIEBE? JOM AL ISIONICIEN IE 


ypHar great benefits to mankind have followed the dis- 

coveries of recent years is obvious to all, especially 
with regard ta the causes and prevention of yellow fever 
and malaria. Research is a word heard on all sides; it 
is the enemy of authority, that tyrannous spirit which has 
hampered progress and retarded the advance of scientific 
medicine for centuries. Experimental medicine is re- 
sponsible for the greatest advances which have been made 
in our knowledge of the cause, prevention, and cure of 
disease. Most important discoveries have exerted but a 
slight direct influence at, their inception; their full signifi- 
cance has remained hidden for a time. The majority of 
such discoveries has been made by those engaged in re- 
search in the realms of pure science. Pure science is 
unselfish ; its aim is not profit, yet it is the forerunner of 
that applied science which is more obtrusively the ‘ servant 
of man.’’ If we study disease, we must do so for 
the sake of knowledge, the scientific spirit must enter 
into our work. ‘The ‘‘ practical man ’’ may not appreciate 
such ideals, but he is ever ready to use the discoveries 
of science for his own ends. All are not born with the 
instincts of research, but there are many in whom they 
lie dormant, and it should be the function of educational 
institutions to detect and foster such men and lead them on 
to do the work for which they are adapted. But too often 
from mere lack of means such men drift away into other 
fields of activity. To carry on research successfully a man 
needs an assured income. Is it possible that those who 
are able and willing to help human progress can continue 
to ignore the devotion and self-sacrifice of such men as 
Lazear, Myers, Dutton, Plehn, and others who have laid 
down their lives in the study of tropical medicine? 
Medical research needs endowment, and it is grievous to 
see that in this country, where so much is done for charity, 
so pitiably little is done for the advancement of learning. 
To teach science as it should be taught in properly 
equipped and organised institutions is far more expensive 
in the case of medicine than in that of anv other pro- 
fessional school. It does not suffice to build laboratories ; 
they must also be provided with sufficient funds and equip- 
ment to enable them to become working entities. 

Those who have watched the progress of the London 
School of Tropical Medicine [rom its inception have wit- 
nessed a struggle upward which is worthy of all praise. 
This, and the sister institution in Liverpool, are known 
throughout the world for the excellent work accomplished 
by the members of the teaching staff and by some of the 
students they have sent forth. The London School has a 
great mission to fulfil; it has to train men in the methods 
they will be called on to employ in many parts of the 
world, and to give them the latest and the best to take 
with them on their distant journeys. It is to be hoped that 
the public will second the noble efforts that have been 
made to establish a centre for the study of the diseases 
which affect the inhabitants of the tropical countries of 
this vast Empire. 


The Trend of Recent Investigation. 

A survey of recent work in tropical medicine shows us 
that investigation is chiefly being directed to the study of 
protozoal diseases. No advances of fundamental import- 
ance have been made with regard to malaria since the 
classical investigations were published with which the 
names of Ross and Manson, Grassi, Bignami and Bastian- 
elli will ever remain associated. The earlier work has 
been confirmed and extended by many investigators. The 
prevention of malaria by means of mosquito destruction 
and other measures directed against mosquitoes has been 
tried in various localities, in some instances with success, 

1 From an address delivered at the opening of the nineteenth session of 


the Lendon School of Tropical Medicine on ) Claro 11, by Dr. George 
Nuttall, F.R.S. 
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in others with doubtful results. This is, however, only 
what might be expected in view of the diversified difficul- 
ties which must necessarily arise. 

There has been a veritable flood of malaria literature 
of recent years, including an annual volume of *‘ Atti della 
Societa per gli studi della malaria,” the series commencing 
in 1900, which has come to us from Italy. Mosquitoes 
have received an inimense amount of attention, after being 
much neglected in the past. The number of genera and 
species and their classification have become subjects to 
bewilder all but specialists. 

The important discoveries on sleeping sickness ushered 
in by the researches of Castellani, a pupil of this school, 
have been confirmed and extended by Bruce and_ his 
collaborators of the sleeping sickness commission. The 
relation of the flies belonging to the genus Glossina to the 
transmission of the trypanosomes is being actively studied, 
and many important questions we must hope are nearing 
their solution in connection with this most fatal malady. 
A contribution has just come to hand from Gray and 
Tulloch with regard to the miultiptication of the parasites 
in Glossina, indicating that the belief recently expressed 
is warranted, namely, that the parasites undergo a cycle 
of development within the insects. Of importance in their 
bearing on the question of the development of trypano- 
somes in other than their vertebrate hosts are the investi- 
gations of Schaudinn on Trypanosoma noctuae in Culex, 
those of Brumpt on certain trypanosomes of fishes which 
undergo their cycle of development in leeches, and those 
of Prowazeck on the rat trypanosome, which he has demon- 
strated undergoes development in the rat louse (Haemato- 
Pinus spinulosus). 

Of recent discoveries, the one which to me appears to 
carry the greatest weight is that of Novy and McNeal. 
They have been the first to obtain pure cultures of 
Protozoa, maintaining trypanosomes of different species 
alive in vitro for many generations. There is no telling 
whither the methods they have given us may lead; they 
directly stimulated Leonard Rogers to experiments wherein 
he succeeded, by an ingenious method of his own, in 
cultivating another protozoon, the Leishmania, obtained 
from cases of kala-azar. 

The work on the tick-transmitted diseases known as 
the piroplasmoses (redwater, &c.) occurring in cattle, 
sheep, horses, and dogs has been pursued in various parts 
of the world with great activity. The results appear to 
me to indicate, what I believe also holds for human malaria 
Parasites, that we shall in time learn to distinguish 
different parasites which we at present consider to repre- 
sent single species. 

The investigations of Dutton and Todd on tick fever in 
the Congo Free State, announced in February, have gone 
to prove that this disease is transmitted by a_ tick 
(Ornithodoros savignyi) after it has infected itself with 
blood containing the Spirochatz. This has been confirmed 
by Koch, if we may rely on what has appeared recently 
in German newspapers. it is, however, quite premature 
to assume that African tick fever and European relapsing 
fever are due to one and the same species of Spirochacta ; 
in fact, it is highly probable that this is not the case, 
although the report in question refers to the Spirochet« 
as one species. In relapsing fever in Europe the bed- 
bug (Cimex) has long been suspected to be a carrier of 
the infective agent, a probability which was considerably 
heightened by Karlinski’s observation of motile Spiro- 
chat in the bodies of the insects up to thirty days alter 
they had fed on relapsing fever blood. Schaudinn, more- 
over, informs me that he has observed the multiplication 
of the Spirochaeta obermeieri in Cimex. These obsery- 


ations, following closely upon those published by 
Marchoux und Salimbeni, are of greatest interest and 
practical import. The last named authors demonstrated 


that a fatal disease of the fowl in Brazil is due to a 
Spirochzeta which is transmitted through the agency of a 
tick (Argas miniatus), and this is capable of conveying 
the disease even six months after feeding on infected blood. 
hese Spirochet:e multiply in the tick, and are present 
in large quantities in its body cavity throughout this 
period. These observations are very suggestive, since they 
demonstrate the long persistence of the parasites in their 
carriers, and render it probable that they will be found 
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to be harboured much longer. Finally, the finding this 
year of Spirochaeta pallida in syphilis by Schaudinn and 
others in man, and by Metschnikoff and Roux in experi- 
mentally infected apes, cannot escape a passing notice. 

it is of some interest to note that the close blood- 
relationship existing between the apes and man, demon- 
strated independently by means of the precipitins by 
Griinbaum and myself, served as a direct incentive for the 
experiments of Metschnikoff and Roux, Lassar, and 
Neisser, which proved that human syphilis is communicable 
to the chimpanzee and ourang outang. 

Of interest has also been the further discovery this 
year of a number of new protozoal parasites in the blood 
of different animals, in addition to numerous new species 
of Trypanosoma. I refer to new forms called ‘* Leuco- 
cytozoa ’’ because they inhabit the white blood corpuscles 
of their vertebrate hosts. Leucocytozoa were first dis- 
covered by Bentley in dogs in India, and were described, 
without sufficient mention of this fact, by James. Another 
species has been found by A. Balfour in the rat (VW. decu- 
manus) in Khartoum; and lastly, W. S. Patton informs 
me that he has found a species in the squirrel (Sciurus 
palmarum) in India, and apparently observed developmental 
forms thereof in a louse. Balfour has, moreover, described 
a new Hremogregarine occurring in the jerboa (Jaculus 
jaculus), and Graham-Smith in our laboratory has found 
another new endoglobular parasite in the mole. This by 
no means exhausts the ‘‘ finds’? of this year, but it will 
suffice to show that British workers are doing their share 
in furthering our knowledge in this regard. 

Of the diseases due to Vermes I can say but little. The 
discovery of Catto’s Schisostomum in this laboratory is 
familiar to you all. It is interesting to note, following on 
the experiments with Ankylostoma duodenale by Loos, 
proving that the embryo worm can infect by penetrating 
through the skin, that Boycott in London and Tenholt in 
Germany have confirmed the fact this year in two experi- 
ments conducted on medical men who volunteered for the 
purpose. 

Again, it is apparent that the subject of immunity in 
relation to protozoal diseases is proving to be one of great 
difficulty, and the results hitherto obtained indicate that 
new methods will have to be devised if the problem is to 
be solved from a practical, and still more so from a scien- 
tific, standpoint. 1t is also obvious in this connection that 
the problems before us can only be solved by animal experi- 
ment, and this accentuates the need of our giving an in- 
creasing amount of attention to comparative pathology as 
we push on toward the alleviation of the ills to which 
our own flesh is heir. 

Many matters have necessarily been left untouched, in- 
cluding even such important diseases as yellow fever and 
Malta fever, on which active work has been done. My 
object has been to seize upon a few salient facts with the 
view of showing how much has been accomplished within 
a short period, and how great are the opportunities of the 
workers in this school who are destined to labour in new 
fields in different parts of the world. Perhaps what I 
have said—in no spirit of presumption—will serve as an 
incentive to some of my hearers. Let me conclude with 
some wise words from the Talmud :— 

“The day is short and the work is great. 
It is not incumbent upon thee to complete 
the work, but thou must not therefore 
cease from it.” 


THE MECHANICS OF THE 
SAP IN Vas See 


I{E following remarks, relating to one of the most 
powerful and universal of the mechanical operations 

of organic nature, are based mainly on the .numerous 
experimental results reported in Dr. A. J. Ewart's recent 
memoir.” Their chief object is to assert the view that 
we are not compelled to suppose the sap, in the column 
of vessels through which it rises, to be subject to the 
great actual pressure, amounting in high trees to many 
atmospheres, that is sometimes postulated. I[t is hardly 


1 By Prof. J. Larmor, Sec R.S. Paper received at the Royat Society on 
June 29. 
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necessary to remark that the problem of the rise of sap 
is one of mechanics, in so far as concerns the mode of 
the flow and the propelling power. 

Contrary to the view above referred to, it seems not 
unreasonable to consider that the weight of the sap in 
each vessel is sustained in the main by the walls and base 
of that vessel, instead of being transmitted through its 
osmotically porous base to the vessels beneath it, and thus 
accumulated as hydrostatic pressure. 

We could in fact imagine, diagrammatically (as happens 
in ordinary osmotic arrangements), a vertical column of 
vessels, each provided, say, with a short vertical side-tube 
communicating with the open air, in which the pressure 
is adjusted from moment to moment, and yet such that 
the sap stowly travels by transpiration from cach vessel 
to the one next above, through the porous partitions 
between them, provided there is an upward osmotic 
gradient, i.e. if the dissolved substances are maintained 
in greater concentration in the higher vessels.’ This 
difference of density must be great enough, between 
adjacent vessels, to introduce osmotic pressure in excess 
of that required to balance the head of fluid in the length 
of the upper one, into which the water has to force its 
way. Thus, in comparing vessels at different levels, the 
sap must be more concentrated in the upper ones by 
amounts corresponding to osmotic pressure more than 
counteracting the total head due to difference of levels, 
in order that it may be able to rise. As osmotic pressure 
is comparable with gaseous pressure for the same density 
of the molecules of the dissolved substance, the concen- 
tration required on this view is considerable, though not 
very great. 

Such a steady gradient of concentration could apparently, 
on the whole, become self-adjusting, through assistance 
from the vital stimuli of the plant, for concentration in 
the upper vessels is promoted by evaporation. Yet 
pressures in excess or defect of the normal atmospheric 
amount might at times accumulate locally, the latter 
giving rise to the bubbles observed in the vessels, through 
release of dissolved gases. 

it may be that this assumes too much concentration of 
dissolved material in the sap, as tt exists inside the vessels 
of the stem, to agree with fact. In that case the capillary 
suction exerted from the nearest leaf-surface might be 
brought into requisition, after the manner of Dixon and 
Joly, to assist in drawing off the excess of water from 
the vessels. The aim proposed in this note is not to 
explain how things happen, which is a matter for observ- 
ation and experiment, but merely to support the position 
that nothing abnormal from the passive mechanical point 
of view need be involved in this or other vital phenomena. 

As regards estimating the amount of flow, at first sight 
it may not appear obvious, a@ priori, that the transpiration 
through a porous partition or membrane, due to osmotic 
gradient, is equal or even comparable in amount to what 
would be produced, with pure water, by a hydrostatic 
pressure-head equal to the difference of the osmotic 
pressures on the two faces of the partition. But more 
exact consideration shows that, on the contrary, osmatic 
pressure is defined by this very equality;? it is that 
pressure-difference which would produce such an opposite 
percolation of water as would just balance the direct 
percolation due to the osmotic attraction of the salt- 
solution. 


1 Thus, in an ordinary osmotic experiment with a U-tube, the percolation 
of water thraugh the plug gradually produces a difference of hydrostatic 
pressure on its two faces, which is s«s¢azaed by the fixity of the plug itself, 
but would be at once neutralised if the plug were free to slide in the tube. 
This increase of volume of the salt-solution, by the percolation of pure water 
into it, is on the van ‘t Hoff analogy correlated with the free expansion of 
the molecules constituting a gas. It goes on with diminished speed under 
opposing pressure, until a definite neutralising pressure is reached, inaptly 
called the osmotic pressure of the molecules of the solute, which just stops 
it, while higher pressures would reverse it. The stoppage is due to the 
establishment of a halance between the amounts of water percolating one 
way under osmotic attraction, and the opposite way under, hydrostatic 
pressure. The pressure established, ¢.g. in an organic cell immersed in 
salt-solution, is thus really the reaction which is set up against the osmutic 
process. ‘hat process itself is perhaps more directly and intelligibly 
described as the play of osmotic affinity or attraction, even though it must 
be counted as of the same nature as the affinity of a gas fora vacuum. Cf 
Proc. Camb. Phil. Soc., January, 1897, oc Whetham's ‘Theory of Solu- 
tian," p. 109 

* See preceding fooinote. 
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It would, however, appear that the great resistance 
ta flow offered by what hotanists call Jamin-tubes, viz. 
thin liquid columns containing and carrying along numerous 
broad air-bubbles, is conditioned mainly by the viscosity 
of the fluid, and involves only indirectly the surface-tension 
of the bubbles. In fact, the resistance to flow may be 
expected to remain much the same if each bubble were 
replaced by a flat solid disc, nearly but not quite fitting 
the tube. fts high value arises from the circumstance 
that the mass of liquid between two discs moves on nearly 
as a solid block when the flow is steady, so that the 
viscous sliding has to take place in a thin layer close to 
the wall of the tube, and is on that account the more 
intense, and the friction against the tube the greater. 
The increased curvature of the upper capillary meniscus 
of the bubble is thus merely a gauge of the greater 
intensity of the viscous resistance instead of its cause, and 
modification of the surface-tension cannot be involved as 
a propelling power. The experimental numbers given by 
Dr. Ewart show that, even where the vessels are largelv 
occupied by bubbles, the greater part of the resistance to 
active transpiration still resides in the partitions between 
them. 

If the osmotic gradient, assisted possibly by capillary 
pull at the leaf-orifices, is insufficient to direct a current 
of transpiration upward, capillary alterations inside the 
vessels, arising from vitally controlled emission and absorp- 
tion of material from the walls, cannot be invoked to 
assist: rather it must be osmotic alterations [rom one 
vessel to the next, of, so to speak, a peristaltic character, 
that might thus come into play. But any such alteration 
(of either kind) will involve focaf supply of energy. Is 
there a sufficient fund of energy, latent in the stem, to 
provide permanently the motive power for the elevation 
of the sap? In what form could this energy get trans- 
ported there? The energies of the plant-economy come 
from the sunlight absorbed by the leaves. The natural 
view would appear to be that the work required to lift 
the sap is exerted at the place where the energy is re- 
ceived, and that it operates through extrusion of water 
by evaporative processes working against the osmotic 
attraction of the dissolved salts; while the maintenance 
of equilibrium along the vessels of the balanced osmotic 
column, with its semi-permeable partitions, demands that 
an equal amount of water must rise spontaneously to take 
the place of what is thus removed. 

The subject might, perhaps, be further elucidated by 
observation of the manner in which the flow is first 
established at the beginning of the season, or possibly by 
experiments on the rate at which water would be absorbed 
by a wounded stem high above the ground. 


EXPERIMENTS WITH THE LANGLEY 
AERODROME. 


HE experiments undertaken by the Smithsonian 
Institution upon an aérodrome, or flying machine, 
capable of carrying a man have been suspended from 
lack of funds to repair defects in the launching apparatus 
without the machine ever having been in the air at all. 
As these experiments have been popularly, and of fate 
repeatedly, represented as having failed on the contrary, 
because the aérodrome could not sustain itself in the air, | 
have decided to give this brief though late account, which 
may be accepted as the first authoritative statement of 
them. : 
lt will be remembered that in 1896 whoily successful 
flights of between one-half and one mile by large steam- 
driven models, unsupported except by the mechanical 
effects of steam engines, had been made by me. In all 
these the machine was first launched into the air from 
™ ways,’’ somewhat as a ship is launched into the water, 
the machine resting on a car that ran forward on these 
ways, which fell down at the extremity of the car’s 
motion, releasing the aérodrome for its free flight. 
In the early part of 1898 the Board of Ordnance and 
Fortification of the War Department allotted 50,000 dollars 
for the development, construction, and test of a large aéro- 


1 Abridged from a paper by Dr. S. P. Langley in the Smithsonian Repo:t 
for 1904. 
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drome, half of which sum was to be available immediately 
and the remainder when required. 

The flying weight of the machine complete, with that 
of the aéronaut, was 830 pounds; its sustaining surface, 
1040 square feet. 1]t therefore was provided with slightly 
greater sustaining surface and materially greater relative 
horse-power than the model subsequently described which 
Hew successfully. The brake horse-power of the engine 
was 52; the engine itsclf, without cooling water, or fuel, 
weighed approximately 1 kilogram to the horse-power. 
The entire power pliant, including cooling water, car- 
burettor, buttery, &c., weighed materially less than 
5 pounds to the horse-powcr. Engines for the large 
machine and for a model of the large machine one-fourth 
of its linear dimensions were completed before the close 
of i901, and they were immediately put in their respective 
frames, and tests of them and of their power-transmission 
applianees were begun. 

A test of the quarter-size model in actual flight was 
made on August 8, 1903, when the machine worked most 
satisfactorily, the launching apparatus, as always hereto- 
fore, performing perfectly, while the modef, being launched 
directly into the face of the wind, flew directly ahead on 
an even keel. The balancing proved to be perfect, and 
the power, supporting surface, guiding, and equilibrium- 
preserving effects of the rudder also. The weight of the 


modef was 58 pounds, its sustaining surface 66 square 
This was the 


feet, and the harse-power from 23 to 3. 


Fic. 1.—Reproduction of an instantaneous phoiograph, taken from the boat 
itself and hitherto unpublished, showing the acrodrome in motion before 
it had actually cleared the house boat. On the left is seen a portion of 
a beam, being a part of the falling ways in which the front wing was 
cangbt, while the front wing itself is seen twisted, showing that the 
accident was in progress before the aérodrome was free to fly. 


first time in history, so far as f know, that a successful 
flight of a mechanically sustained flying machine was 
made in public. 

Serious delays in the testing of the small machine were 
caused by changed atmospheric conditions, but they proved 
to be almost negligible compared with what was later 
experienced with the large one. 

On October 7, 1903, the weather became sufficiently 
quiet for a test. fn this, the first test, the engineer took 
his seat, the engine started with ease and was working 
without vibration a* its full power of more than 50 horse, 
and the word being given to launch the machine, the car 
Was released and the aérodrome sped afong the track. 
Just as the machine lere she track, those who were watch- 
ing it, among whom were two representatives of the Board 
of Ordnance, noticed that the machine was jerked violently 
down at the front (being caught, as it subsequently 
uppeared, by the falling ways) (Fig. 1), and under the fuil 
power of its engine was pulled into the water, carrying 
with it its engineer. 4 
face it was found that while the front sustaining surfaces 
had been broken by their impact with the water, yet the 
rear ones were comparatively uninjured. As soon as a full 
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When the aérodrome rose to the sur- | 


examination of the Jaunching mechanism had been made, 
it was found that the front portion of the machine had 
caught on the launching car, and that the guy post, to 
which were fastened the guy wires which are the main 
strength of the front surfaces, had been bent to a fatal 
extent. The machine, then, had never been free in the air, 
but had been pulled down as stated. 

On December 8, 1903, a test was made at Arsenal Point, 
quite near Washington, though the site was’ unfavour- 
able. The engine being started and working most satis- 
factorily, the order was given by the engineer to release 
the machine, but just as it was leaving the track another 
disaster, again due to the launching ways, occurred. This 
time the rear of the machine, in some way still un- 
explained, was caught by a portion of the launching car, 
which caused the rear sustaining surfaces to break, leaving 
the rear entirely without support, and it came down almost 
vertically into the water. 

Entirely erroneous impressions have been given by the 
aecount of these experiments in the public Press, from 
which they have been judged, even by experts, the 
impression being that the machine could not sustain itself 
in flight. It seems proper, then, to emphasise and to 
reiterate, with the view of what has just been said, that the 
machine has never had a chance to fly at all, but that the 
failure occurred on its launching ways; and the question 
of its ability to fly is consequently, as yet, an untried 
one. 

There have, then, been no failures so far as the actual 
test of the fiying capacity of the machine is concerned, 
for it has never been free in the air at all. The failure 
of the financial means for continuing these expensive ex- 
periments has left the question of their resuft where it 
stood before they were undertaken, except that it has been 
demonstrated that engines can be buift, as they have been, 
of little more than one-half the weight that was assigned 
as the possible minimum by the best builders of France 
and Germany; that the frame can be made strong enough 
to carry these engines, and that, so far as any possible 
prevision can extend, another flight would be successful if 
the launching were successful; for in this, and in this 
alone, so far as is known, all the trouble has come. 

The experiments have also given necessary information 
about this launching. They have shown that the method 
which succeeded perfectly on a smaller scale is insufficient 
on a larger one, and they have indicated that it is desirable 
that the launching should take place nearer the surface 
of the water, either from a track upon the shore or from 
a house boat large enough to enable the apparatus to be 
launched at any time with the wings extended and perhaps 
with wings independent of support from guys. But the 
construction of this new launching apparatus would involve 
further considerable expenditures that there are no present 
means to meet; and this, and this alane, is the cause of 
their apparent failure. 

Failure in the aérodrome itself cr its engines there has 
been none; and it is believed that it is at the moment of 
success, and when the engineering problems have been 
eclved, that a lack of means has prevented a continuance 
of the work. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CampripGe.—The number of first-year students matricu- 
luted on Saturday, Octoher 21, Was tooS. fast year at 
the same date the number was 884. With those matricu- 
lated during the Lent and Easter terms, the total for the 
civil year 1905 is 1039; but this number will be slightly 
increased, as several freshmen were unable to attend on 
Saturday. Hitherto the largest entry has been 1027, in the 
year 1890. The number of medical students js 117; there 
is also a Sarge entry of engineering students and of 
candidates for the economics tripos. 

The professor of mineralogy has, with the consent of 
the Vice-Chancellor, re-appointed Mr. A. ifutchinsan, of 
Pembroke College, to be demonstrator in mincralogy and 
assistant curator for five years from January a 1906, 

The speciaf board for biology and geology has nomin- 
ated Mr. F. A. Potts, of Trinity Hall, to use the university 
table at Naples for six months as from October Hy IQR 
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A university lectureship in mathematics is vacant by 
the resignation of Mr. Jeans, who has accepted a professor- 
ship at Princeton University, New Jersey. The general 
board of studies will shortly proceed to appoint a lecturer 


to hold office from Christmas, 1905, until Michaelmas, 
1gto. The annual stipend is sol. Vhe lecturer will be 
expected to lecture on applied mathematics. Candidates 


are requested to send in their applications, with statements 
of the branches of mathematics in which they are prepared 
to lecture, and with testimonials if they think fit, to the 
Vice-Chancellor on or before November 6. 


Science announces that New York University has received 
5000!. by the will of the late William A. Wheelock. 

Some excellent views of the plant and equipment of the 
workshops and laberatories at Birmingham University are 
given in illustration of a scries of articles by Mr. C. Alfred 
Smith in Engineering. : 

Dr. ALEXANDER MecKeENZie, lecturer and senior demon- 
strator in the University of Birmingham, has _ been 
appointed head of the chemical department at the Birkbeck 
College in succession to Dr. John E. Mackenzie, who has 
accepted the appointment of principal of the Technical 
Institute, Bombay. 

Tur Ontario Government has selected, says Science, the 
following men to compose a commission to report on the 
proposed reorganisation of the University of Toronto :— 
Prof. Goldwin Smith, Sir William Meredith, Messrs. 
A. H. N. Colquhoun, Byron E. Walker, J. W. Flavelle, the 
Rey. Canon Cody, and the Rev. D. B. Macdonald. 

Tue classes in eraft instruction in photography and 
process work at the Regent Strect Polytechnic were in- 
augurated by a social re-union on October 17. We notice 
the time-table for the present session includes classes in 
practical and technical photography, studio operating, re- 
touching, finishing in colours, photo-engraving, and in 
colour photography. 

Tue Bishop of Birmingham, delivering the presidential 
address to the members of the Midland Institute at 
Birmingham on October +4, took for his subject ‘* What 
is an Educated Man?”’ fle said the uneducated man is 
without an ideal, consciously held and deliberately striven 
alter. He may be a specialist of trained faculty, but, if 
he has no general ideal enabling him to give his special 
subject its place in human progress as a whole, he re- 
mains a trained specialist rather than an educated man. 
The educated man knows something of modern scientific 
method and achievement. Then the world becomes to him 
the scene of great constant forces which admit of being 
guided and directed and combined to promote the purpose 
of human progress. A man to become educated need not 
have time to read much, if he reads the right books. He 
ought to know some one other language than his own, and 
enlarge his study in some other literature. A man who 
has read carefully any one of the works of Darwin will 
know what real scientific caution is, coupled with the 
widest power of hypothesis. 

A copy of the annual report of the Glasgow and West 
of Scotlind Technical College has been received. The 
total expenditure to date on the site, building, and equip- 
ment of the first section of the new building, the memorial 
stone of which was laid by the King two and a half vears 
ago, has been 163,o60l.; the building and equipment fund 
now stands at 209,7631., of which 198,845!. has been 
received. The small balance available after payment ol 
the liabilities already incurred is not sufficient to enable 
the governors to proceed with the remaining section of the 
building, but it is hoped that they will soon be placed 
in a position to complete the scheme originally proposed. 
In addition to the subscriptions to the building and equip- 
ment fund, the college will receive a legacy of 20,000l. 
under the will of the late Mr. James Donald, and also the 
residue of his estate. This welcome addition to the re- 
sources of the college is to be used in the development of 
the facilitics already existing lor the study of chemistry 
and mechanics. The scheme for the coordination of certain 
of the continuation classes conducted by the schoal boards 
of Glasgow and Govan with the corresponding classes in 
the college was in force during last session, but did not 
work so satisfactorily as was anticipated. The necessity 
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for a closer linking together of the two systems was felt, 
and an officer of the college has been appointed as super- 
intendent of the continuation classes concerned, whose 
principal duty is to keep in close touch with the teachers, 
both of the college and the school boards, and .whose 
active mediation will, it is hoped, secure the carrying out 
of the scheme of work agreed upon. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Entomological Society, October 5.—Mr. F. Merrifield, 


president, in the chair.—Mr. I. Harris showed living 
larvie of Cordylomera saturalis, taken from a log of 
mahogany imported from the Sekondi district of the 


Gold Coast, together with the perfect beetle, which was 
dead at the time the discovery was made.—Mr. A. T. 
Rose exhibited a remarkable melanic specimen of Catocala 
nupta, taken by Mr. Lewis in his garden at Hornsey, N., 
in September. The coloration of the lower wings was of 
a dull brown, and all the markings of the upper wings 
were strongly intensified—Mr. N. H. Joy brought for ex- 
hibition Coleoptera taken during a three days’ trip to 
Lundy Island in August, including Melanophthalma 
distinguenda, Con., a species new to Britain; Stenus 
ossium var. insularis, a variety apparently new to science ; 
and Ceuthorrhynchus contractus var. pallipes, Crotch, 
peculiar to the island. One hundred and sixty-three species 
were taken on the island, about eighty of which are not 
recorded in Wollaston's and F. Smith’s lists of Lundy 
Coleoptera.—Mr. A. Sich showed examples of -Irgyresthia 
illuminatella, Z., two of the four specimens taken near 
Hailsham, Sussex, on June 15 this year. They were 
beaten off Pinus, and until cxamined with a lens were 
supposed to be Ocnerostoma piniariella, of which species 
two were also exhibited [or comparison.—Mr. W. J. Lucas 
exhibited the larva, cocoon, and the subsequent imago of 
an ‘‘ ant-lion,’? Myrmeleo formicarius, [rom two Spanish 
larve given him by Dr. T. A. Chapman fast autumn. 
The difference in size between the small larva and the 
large perfect insect was remarkable. [le also showed a 
living 2 of the rather scarce grasshopper Stenobothrus 
rufipes, taken in the New Forest at the end of August, and 
kept alive by feeding on grass.—Mr. G. C. Champion ex- 
hibited several examples of Lymexylon navale, L., from 
the New Forest, where it was not often found.—Mr. A. H. 
Jones showed series of Lycaena argus (aegon, Schiff.), 
var. hypochiona, taken on the North Downs this year, 
approaching the form of L. argyrognomon taken not un- 
commonly in the Rhone Valley. ‘Together with these he 
had arranged for comparison typical British L. argus, L., 
L. var. cersica, from Yattone, Corsica, and a series of 
L. argyrognomon, Brgstr. (argus, auctorum), from Chippis, 
near Sierre.—Colonel J. W. Yerbury exhibited specimens 
of Hammerschmidtia ferruginea, Fln., from Nethy Bridge, 
the first authentic British specimens; also Microdon 
latifrons, Lw., a specimen of which, taken at Nethy Bridge 
June 18, 1900, he had wrongly identified as M. devius, 
and under this name it was recorded in Verrall’s ‘‘ British 
Flies’; and of Chamaesyrphus scaevoides, Fln., a single 
specimen swept on June 15 in the Abernethy Forest near 
Forest Lodge.—Mr. H. J. Turner exhibited series of four 
species of the genus Coleophora, C. alcyonipennella, 
C. lixella, C. albitarsella, and C, badtipennella, together 
with the larval cases mounted i situ on the ruined leaves 
of their respective food plants. Fle also exhibited living 
larvee and their cases, af Goniodoma limoniclla on Statice 
limonium, Celeaphora obtusella on Juncus maritimus, and 
C. glaucicolella (7) on Juncus glancus, found in the Isle 
of Wight.—Commander J. J. Walker read a paper by Mr. 
A. M. Lea entitled ‘‘ The Blind Coleoptera of .\ustralia 
and Tasmania,’’ and exhibited specimens of I]aphanus 
stephensi, Macl., from Watson’s Bay, Sydney, N.S.W., 
and Phycochus graniceps, Broun, and P. sulcipennis, Lea, 
from Hobart, Tasmania. 


MANCHESTER. 

Literarv and Philosephical Society, October 17.—Sir 
William H. Bailey, president, in the chair.—The *‘ shadow 
bands ’’ seen during the total eclipse observed at Burgos, 
in Old Castile, on August 30: T. Thorp.—Inanugural 
address ; the President (sce p. 637). 


648 


Paris. 

Academy of Sciences, October 16.—M. Troost in the 
chair.—On the absolute desiccation of vegetable products : 
L. Maquenne. It is commonly assumed that when a 
substance has been heated in an air oven at 100° C. to 
120° C. until its weight becomes constant, all the moisture 
has been driven off. The author shows that this is not 
the case for substances such as starch and flour. For 
complete drying, either a current of well dried gas must 
be passed over the starch at about 120° C., or it must be 
sealed up in a vacuum with a dehydrating agent for a 
long period.—Presentation of the twelfth volume of the 
‘“Mémorial du Dépét général de la Guerre ’’: Bouquet 
de 1a Grye. This volume includes the measurements of 
the new meridian of France from the bases of Paris, 
Perpignan, and Cassel. Attention is directed to the 
accuracy of the results obtained.—Preliminary note on the 
observation of the total solar eclipse of August 30 made at 
Guelma: MM. Bourget and Montangerand. Fifteen 
photographs were obtained during totality, different 
coloured screens being interposed. The plates are all good, 
and show excellent images of the corona and protuberances. 
—Observations on the total eclipse of the sun of August 30: 
J. Comas Sola. The observations, which were made at 
Vinaroz, included three photographs of the corona and of 
the spectra of the chromosphere.—On functions having a 
finite number of branches: Georges R6moundos.—On the 
calculation of an arch in masonry: M. Auric.—On a 
phenomenon of cooling observed in silver wires plunged 
into water and through which electric currents are passing : 
E. Rogovsky. It is shown that the resistance of the wire 
depends on the magnitude of the current passing through 
it, this effect being due to the fact that all parts of the 
wire are not, under these conditions, at the same tempera- 
ture. It is necessary, to obtain exact values of the resist- 
ance of wires in a liquid at the temperature of this liquid, 
to extrapolate from a series of observations made with 
different intensities of cnrrent.—On the forms of lightning 
conductors: G. M. Stanoiévitch.—The basic character of 
pyranic oxygen. Halogen compounds of dinaphthopyryl 
with metals and metajloids: R. Fosse and L. Lesage. 
, oe Ayo gn 
The radical dinaphthopyry], —CHx< ‘O, although not 

CinHe~ 

containing nitrogen, forms a large number of double salts, 
examples of which with platinum, lead, iron, zinc, tin, 
bismuth, arsenic, and antimony are given in the present 
note.—On the development of amylase during the germin- 
ation of seeds: Jean Effront. The sugar-forming and 
liquefving powers of malt do not develop at the same rate 
during germination, the former being the more rapid and 
reaching a maximum, whilst the latter steadily increases 
with the time of germination.—The measurement of the 
mechanical work obtainable from Limousin cattle: M. 
Ringelmann.—On a new flagellated parasite of Bombyx 
mori (Herpetomonas bombycis): C. Levaditi. : 


New SoutH WaALEs. 

Royal Society, September 6.—Mr. H. A. Lenehan, presi- 
dent, in the chair.—Reinforced concrete, paper iii.: Prof. 
W. H. Warren. The following matters were dealt with :— 
(a) The adhesion of cement mortar and concrete to steel. 
(b) The experimental determination of the neutral axis in 
a plain concrete, and also in a reinforced concrete beam, 
and the curves of strain for loads increasing from zero to 
the load producing fracture; the determination of the 
true form of the stress curve from the actual strain curve 
in a plain and in a reinforced concrete beam. (c) The safe 
working stresses and the fundamental equations recom- 
mended for the design of reinforced concrete structure.— 
The occurrence of inclusions of basic plutonic rocks in a 
dyke near Kiama: C. A. Sussmiich. 


DIARY OF SOCIETIES. 


FRIDAY, OcrToBER 27. 

Puysicat Soctery, at 5.—The Theory of Phasemeters: Dr. W. E. 
Sumpner.—Apparatus designed for measuring the Coronal Radiation 
during an Eclipse: Prof. H. L. Callendar, F.R.S. 

P SATURDAY, OcToner 28. 

Tue Essex Fisip Crus, at 6.30 (at the Essex Museum of Natural History, 


Stratford).—Straw-Plaiting ; a Lost Essex Industry: J. Chalkley 
Gonld. 
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TUESDAY, OCTOBER 31- : 

FARADAY SOCIETY, al 8.—Disenssion.—Alternate Current Electrolysis : 
Prof. Ernest Wilson —Alternate Current Electrolysis as shown by 
Oscillograph Records : WR. Cooper.—Note on the Crystalline Siructure 
of Electra-deposited Copper: Prof. A. K. ;Huntington.—Some Ohbserv- 
ations Respecting the Relation of Stahility to Electrochemical Efficiency 
in Hypochlorite Production: W. Pollard Digby. 

WEDNESDAY, November t. 

tN TOMOLOGIC AL SOCIETY, at 8. 

eavene or PusLic ANALYSTS, at 8.—(1) A Rapid Method for the Deter- 
mination of Tin in Copper-Tiu Alloy; (2) Water from_the Simplon, 
Tunnel: A. G. Levy.—Notes on (1) Dika Oil; (2) Surn Fat: J, 
Lewkowitsch.— The Determination of Oxygen in Copper: L. Archbutt. 

THURSDAY, NoveMBER 2- , § 

Cuemicat Soctery, at 8.30.—Solution and Pseudo-solution, part iv., 
Some of the Arsenious Properties of Arsenious Sulphide and Ferric 
Hydrate: E. Linder and H. Picton.—The Molecular Conductivity of 
Water: P. Blackman.—The Stereoisomerism of Substituted Ammouium 
Componnds: H. O. Joues.—The Influence of very Strong Electro- 
magnetic Fields on the Spark Spectra of Ruthenium, Rhodium, and 
Paliadium; J. E Purvis.—Note ou the Fluorides of Selenium and 
Tellurium: b. B. R. Prideaux.—The Constitution of Glutacenic Acid: 
J F. Thorpe.—Some Alkyl Derivatives of Glutaconic Acid and of 2 :6- 
Diexypyridine : H. Baron and J. F. Thorpe.—Note on the Formation of 
B-Methylglutaconic Acid and of aB-Dimethylgluiaconic Acid: F. V. 
Darbishire aud J. F. Thorpe. . 

LinneAN Society, at 8.—Plant Ecology, interpreted by Direct Respouse 
to the Conditions of Life: Rev. G. Henslow. ey 
RontGen Soctety, at 815.—The Ruhmkorff Coil: Prof. Wertheim: 

Salomons»n. 
Civi. aAnp Mecuanicat EncGingers' Society, at 8.—Sea Defences: 
Baron H. ¥. H. Siccama. 
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~ * No. De SPECTROMETER. 


(Diameter of Circle = 8") 
The Rotation of the Prism Table and of the Telescope are both read dey Vernier ona Platinvid Circle to 30 seconds. 


ne 
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ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
Telegraplic Address :—* Sphericity, London.’ 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
ILLUSTRATED LIST (**A”) OF SPECTROSCOPES AND SPECTROSCOPIC ACCESSORIES CRATIS ON APPLICATION. 


ANDREWS’ AWARDED MEDALS WHEREVER EXHIBITED, . 


including 9 at the great Paris Exposition of rgoo. 


AUTOMATIC VACUUM ‘JAS. J. HICKS, 
REGULATOR. SCIENTIFIC INSTRUMENT LORDON, 

| WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 

| 


i 


WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KINO, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
Instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Plane 
Tables, POLARIMETERS, Pyrometers, RANGE 


= 


| 


ie, — — a 


, 


|: FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
Ae} mckers Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 
Price 3- Catalogues Post Free. (State which required.) 
—EEE——————EE 


Write for Circular. ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 


Prompt Attention to all Orders and Inquiries 
, J O H N J - G R I F Fl N & SO N S, : gee Exceptional Terms to Colleges, Institutions, &c- 
, New Address :— [etd Quotations submitted for Laboratory Outfits or Single Instrwents. P , 


KINGSWAY, LONDON, W.C. THERMOMETERS FOR STUDENT WORK A SPECIALITY. \ 
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FREDK. JACKSON & Co. DENT’S GLOGKS, 


Cameeoecr Wane WATCHES, AND GHRONOMETERS 
14 GROSS STREET, MANCHESTER. FOR SCIENTIFIC USE. 


Goods Entrance: 10 Half-Moon Street. Sidereal or Mean Time Clocks for 


tories, £21 and upwards. 
LABORATORY FURNISHERS posciye w 
Importers, Manufacturers, and Dealers In ; E. DENT & CO., Ltd., 
CHEMICAL AND PHYSICAL APPARATUS WATCH, CLOCK & CHRONOMETER MAKERS 


Of every Description. By Special Appointment to H.M. the King. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, MAKERS oF THE GREAT WESTMINSTER CLOCK, 


Bic BEN. Makers or THE STANDARD CLock OF 


R OBSERY. : 
PLAIN AND STOPPEREO BOTTLES, DNGREENGICH, AND THE” SING 
‘ SERVATORIES 
AND EVERY LABORATORY REQUIREMENT. rrr <5 Li 


Iilustrated Catalogue of Apparatus, wlth Price List of 
Chemicals, free on applleation. Only iho 


Dales roe bia Am FEAT ET eS, MANCHESTER ” 61 STRAND, and 4 ROYAL EXCHANGE, LONDON. 


elephone Number—z238. 


MARWVEY & iPHrAK 


(BY APPOINTMENT TO TIIE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
gas- SPECIAL TERMS TO COLLEGES. SCHOOLS. INSTITUTES, &c. —ami 


MACMILLAN & CO.’S LIST. 


SECOND AND REVISED EDITION NOW READY. 


HANDBOOK OF METALLURGY. 


By Dr. CARL SEE, Professor of Metallurgy. 
Translated by Professor H. ‘Lours, M. Bon 2h. RoSidlilleg Molar &e. Illustrated. Second Edition. Vol. I.—Copper, Lead, 
"Silver, Gold. Medium 8vo, 255. het. 


THE PREVENTION OF SENILITY AND A SANITARY OUTLOOK. 


By Sir JAMES CRICHTON-BROWNE, M.D., LL.D., F.R.S. Crown 8vo. 2s. 6d. net. 


SCIENTIFIC FACT AND METAPHYSICAL REALITY. 


By ROBERT BRANDON ARNOLD. Svo. tos. net. 


NATURE.—“ & notable performance. In originality uf conception, vigour and clearness of statement, width of outlook 
a fairness to all the 2 OES ali EIEN Me it would be with difficulty surpass ed.” 


SEVENTH EDITION. REVISED AND ENLARGED. 
The Elementary Part of 


A TREATISE ON THE DYNAMICS OF A SYSTEM OF RIGID BODIES. 


Being Part I. of a Treatise on the whole Subject. 
By EDWARD JOHN ROUTH, Se.D., LL.D., F.R.S., &c. With numerous Examples. Svo. 


145. 


NEW BOOK BY “SIR OLIV ER ‘LODGE. 


‘4 EASY MATHEMATICS: Chiefly Arithmetic. 


aPavst® Collection of Hints to T 
F Sung o Teachers, Parents, self-taught Students, and Adults, and containing a 
durin, Summary or Indication of most things in Elementary Mathematics useful to be known, 2 


ace IR OLIVER LODGE, F.R.S., D.Se., Principal of the University of Birmingham. 


Crown Svo. 45. 6d. 
pest MACMILLAN AND CO., LIMITED, LONDON. 
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“@ See illustrated article, ‘‘Invar and its Applicatians,” 
‘*Nature,"’ December 8, 1904. 


InN WA FF 


Ter Alloy of Nickel Stcel which has an extremely 
small Coefficient of Expansion. 


TIVE MEASURING AVPARATUS, PENDULUMS, LALANCES 
FOR WATCHERS AND CHRONOVE'ETBRS, 


J. H,. AGAR BAUGH, 92 Hatton Garden, London, E.¢. 


Sams: * Vetper, Loxiiy. °  Velephone: No. 4722 Holborn, 


TANGENT 
GALVANOMETER. 


One Ring of Copper Strip. 
Sak). £21 00 


Lists Post) Pree, 


TT. Tarmblyn-Watts, Settle, 


OPTICAL SILVERING 


By a New Process. 
QUICK, CERTAIN, and CHEAP. 


‘ Marius Prisms, and Reflectors, Brilliant Polish. Transparent 
Mish Is otection for surface mirrors, and Electrolytic Copp-r Backing 
for lacked mirrors and prisms. Enquiries invited. 


4. W. PENROSE & CO., 109 Farringdon Road, London, E.C. 


1 PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LORS ARD ST., E.C., and 57 CHARING CROSS, S.W. 
P ESTABLISHED 1782. 
Mout ate Rates. Absolute Security. Blectric 
| Glgbhting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Clalms. 
LOSSES PAID OVER £28,00D,000. 


_ BIRKBECK BANK 


ESTABLISHED 2851. 
j urrent Accounts. 2% Interest allowed on minimum 
monthly ba.ances when not drawn helaw £100. 
Deposits. 23% intercce allawed an Deposit Accaunts. 


Advances made. Stocks and Shares bought and sold 


Apply C. F. Ravenscrort, Secretary, 
Southamptan Buildings, High Halborn, W.C, 


Works. 


HOTOMICROGRAPHY for Publishers, 


Lectur rs, Manufacturers, and general scientific research. Goad work, 
moderate charges.—SAxpv, 91 Penny Lane, Sefton Park, Liverpnal. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripas, lntermediate Arts, Cambridge Higher 
Teal, thoraugh acquaintance with Madern Languages). Research, 
Revision, Translatian. Scale af charges an application. The Cam- 
bridge Type-writing Ageucy, 10 Duke Street, Adelphi, W.C. | 


} NOTICE.—Advertisements and business letters for 


NaTuRE should be a 


WATKINS & 


Naturalists and Mu 


CABINETS AND .. 


FOR ENTOMOLOGY, SIRDS’ £GCS AND 
LRANCHES “ ff UAL HIST, 


SPECIAL SHOW-ROOM FOR CABiwkrs. 
N B.—For Ex. ‘nce and Supcrifeaty at Ca nnets and Avperat 
ences are permitted | distingum a yates Wiseamns, Colleges, &e. 
A LARGE STOCK OF INSEE Ss, biRDS' EGGS AND SKINS, 
SPECIALITY.—Objects for Nature Study, Drawing 
Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and Publieations on Nitiral History supplied. 


36 STRAND, LONDON, W.-C. 


(Five Doors fron; Charing Cross.) 
2 New Catalogue (102 pp.) just issued, post free, 


Collections and Single Specimens of 


British and Foreign . 
MINERALS, ROCKS, FOSSILS. 
25 Specimens, 5/6; 50 do., 10/63 100 do, 2t/-3; 200 de, 42/-, 


20 Coal Measure Rocks and Fossils. 1263; du, larger, [5/-. 
Jn Polished Deal b xes. 

Inspection invited of a larse stock af Minerals, Rocks, basses, a 
Microscopie Objects. Specimens sont on approved, 
Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Madels of Crystals, and other.Apparatus for Geologists, &c. 
NEW FCATALOGUES POST FREER 


THOMAS D. RUSSELL, 78 Newgate St.. London, E.C. 


MIGROSCOPICAL PETROGRAPHY. 


Gentlemen interested in the abov- study are invited to send te 
JAMES R. GREGORY & CU., 
t Kelso Place, Kensington Court, London, W., 
for a Prospectus oi 
THE TWENTIETH CENTURY ATLAS OF 
MIGROSCOPICAL PETROGRAPHY, 


now being issued in Twelve Monthly Parts, each Part cant’* in: Fonr Fine 
Half-Tone Plates, and also Four actual Rock Se. ions 
Subseription in advance, either Monthly, 7/-; Quarterly. 21/-, 
or for the whole Series of 12 Monthly Parts & 48 Sections, £4 4s. 
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LIVING SPEVIMENS FOR 
THE MICROSCOPE. 


Valvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actioospheritia, 
Vorticella, Stentar, Hydra, Flascularia, Stephanaceros, Melic rta. Wd many 
ath amens of Pand Life. Price 1s. per Tube, Past bi e. Helix 
pam: stacus, Amphioxns, Rana, Anodon, &c., for Dissection pur pases 


THOMAS BOLTON, 
BALSALL IIEATH ROA}. BIRMINGHAM 


MAR INE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. -. 
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Sycon; Chava, Obchia, Sertalaria ; Activia, Yealia, Caryophyllia, Alcy- 
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@’ E-DARSONVAL MACHINE 


Seplaces Coils, interrupters, and Wimshurst 
Machines. 
Producing, perfectly regulating, and exactly measuring 


X-RAYS, HIGH-FREQUENCY CURRENTS, AND 
STATIC EFFECTS. 


Silent in Working, Simple in Manipulation. 
This apparatus has been already installed by many of the chief workers in Electra-Therapeutic: 


in France and England, and i, giving the very best resnits (cde testimonials). 


id ingiving the Vera aaaas . 
Replaces large Induction Cails in Laboratary and Research Work requiring 


Descriptive Pamphlet gratis on application from the Sole Agents for Great Britain 


and tts Colonies— 


THE MEDICAL SUPPLY ASSOCIATION, 


where the apparatus 


| al High Electric Tensions or Electric Oscillations of great power and uniformity. 
| 
j , 

4 998 Gray’s Inn Road, London, W.0., ees be sean work me 


GREAT REDUCTION 
GAS CONSUMED. 


Up to the end of 190 
over 51,000 gas and 
oil engines had been 
delivered, represent- 

Immediate Delivery ing about three- 
for Stock ‘izes ; quarters of a million 
of Engines. » 4 actual horse-power. — 


NSHAW, MANCHESTER 


CROSSLEW BROS. LTD., OPE 1 


Just PUBLISHED. 
vice List of Electro- 
Diagnostic Apparatus 
The new edition is greatly enlarged, containing Lok 


pages fully describing aud illustrating afl standard an 
at reduced prices, with notes te 


RECENTLY 
REMODELLED. 
Represents K and L 

types, giving Be) alles 
and 5 H.P 
respectively. 


Watson’s New P 
Therapeutical and 


many new instruments 
assist in the selection of apparats- 


“a CORRESPONDENCE INVITED. j 


Post free and gratis on application, 


313 High Holborn, London, Ww.C 


es: 16 FORREST ROAD, EDINBURGH ; 2 EASY ROW. BIRMINGHAM. 


W. WATSON & SONS, 


Established 1837. Braneh 


THE CORRESPONDENTS’ CAMERA. ror 


of@.ewspaper Men in South Africa, and since used ali over the Worl 


5 TANS Camera has been designed for the use of correspondents, 

artists, and other travellers who, while requiring a Camera 
a possessing the greatest stability, cannot spare the space for a regular 
Ki feld camera in addition to a hand camera. It is made of the best 
Ay = mahogany, carefully finished and covered with hard morocco 


‘3 : j < A 
’ leather, or polished in natural colour or ebonised at the same price. 
ay It is admirably adapted for Telephoto work. Owing to 
the use of wood instead of metai, wherever possible, this 

f less substantial make. 


Originally. arade for the use 


» 
atc” 
: 


ft 


camera is lighter than many o 


EACH SIZE PE _USE OF THE SINGLE COMPONENTS OF A STIGMATIC OR OTHER CONVERTIBLE LENS. 
PRICE, inéluding ' 3, but 44 by 34. | 5 by 4. 63 by 41. 
withoui tte. | S&S 15s. 6a. £6 10s. Od £7 15s. O 


J.H.D)  .LMEYER, Ltd., 25 NEWMAN ST,, OXFORD ST., LONDO 


MAKERS OF THE CELEBRATED DALLMEYER LENSES. 
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a Steet, 1 tac «ity of Lonsen, 
, Luusgspay, October 2 


Printed by RicHaky Cray anb Sons, Limrren, at 7% 5 teac Strect Hill, Queen Victort 
E4ith Avenue, New V irk. — 
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